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EDITORIAL

Greeting I

It is i)k'asant from time to time to meet in person

those whom you have long known by reputation or

through correspondence; and in a similar way it is

pleasant once a year to drop the editorial 'we' and

talk directly to the large circle of friends that editor-

ship of the Mining and iicienlific Press gives to the

fortunate one who sits in the editorial chair. Not

that the chair itself is much, 'tis indeed but a rickety

old thing that long since should have been sent to

the shop, but it is well placed, in that next to it is

another, into which from day to day drop for a few

minutes, men from various parts of the world, each

pausing to greet the editor and, yielding to quiet in-

sistence, to give some bit of news or promise of an

article ; each in turn going on to some other quarter

of the globe, there to take part in the active work

of the profession. Gentlemen, this paper carries you

my New Year's greetings and sincere good wishes.

It also carries, I am sure, the thanks of many read-

ers for that bit of news and for the article ; though

as to that, some promises evidently have been over-

looked or there are many manuscripts lost in transit.
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However, there are kindly recollections of your call

in San Francisco and earnest hopes that you may

again climb the steps and find your way down the

hall to the chair that is waiting. The greatest re-

ward that comes to an editor of the Mining and

Scientific Press is the friendship of the men of his

profession. Five years ago when Mr. T. A. Rickard

purchased this paper he announced it as his ambition

"to win the aid and to deserve the support of those

who are engaged in mining, smelting, and the allied

occupations, in the West first, and in the English-

speaking world afterward. '

' How well he succeeded

is known to every mining engineer. When he went
to London to establish The Mining Magazine, it was
my privilege to fall heir, first as an associate of Mr.

Courtenay De Kalb and later alone, to the many ties

and connections that Mr. Rickard had woven be-

tween the editorship and the mining engineers, su-

perintendents, and foremen who are the readers of

this paper. With such a foundation, and the gen-

erous help of the many friends of the Press, it has

been easy to do what an editor may to guide rather
than control a paper. The last year has been no
exception in the prosperity it has brought to the
Mining and Scientific Press. The subscription list has
grown at an almost embarrassing rate, advertising
and reading pages have been added until today is

issued the largest number of the Press ever published
and the new year starts with every assurance of good
business. These things seem to prove that Mr.
Rickard was right when he announced his belief that
"a paper which arouses the interest and stimulates
the thought of technical men will receive such
measure of support from them that those also who
sell machinery will find it a remunerative vehicle
for the offer of their merchandise."
American technical journals stand alone in the

wealth of matter and illustration that they give their
readers at low cost. It is an open secret that they
are able to be thus lavish because of the support of
the advertisers. For each regular issue of the
Mining and Scientific Press the subscriber pays ap-
proximately six cents. That copy costs the publisher
for paper, press-work, binding, and mailing, seven
and a half cents

; to which must be added the cost
of news service, of illustrations, of editing, of com-
position, and of all office and incidental expenses.
The reader pays materially less than cost for his
technical journals; he accepts from the advertisers
the remainder. Does it ever occur to you that such
acceptance carries with it the obligation to give a
respectful hearing to what the advertiser has to say.
and to consider his wares on their merits? Every
respectable publication is as careful in selection
of advertisers as of contributors, and every paper,
the Press among others, each year rejects offered
business to protect its readers. The interests of
reader, publisher, and advertiser are thoroughly in-
terwoven. One can not be harmed without hurting
all. Therefore, gentlemen, when you order ma-
chinery be fair and remember the advertiser.

I would not have you think that the advertiser
controls the paper. He does not, and to be just to
him. It IS only most rarely that he attempts even to

influence it. The Mining and Scientific Press is inde-

pendent because it can afford to be, and when it can

not, it will go out of business. It is published by

the Dewey Publishing Company, of whose stock ail

shares, save a few in the hands of old employees, are

owned by mining engineers. Mr. T. A. Rickard owns
now, as he has for five years, a large controlling in-

terest and he has every expectation of continuing to

own it indefinitely.

In the routine of the oflSce, 1910 was an interesting

year. In May the paper celebrated its fiftieth birth-

day, emphasizing its position as the oldest mining
journal in America. In July Mr. Courtenay De Kalb
barkened to the call of the mine and left for Mexico
to assume direction of the affairs of the Pacific Smelt-

ing & Mining Company, from which vantage point

he still occasionally sends contributions to the edi-

torial page. Mr. Thomas T. Read gave up his posi-

tion in the Imperial Pei-Yang University at Tientsin,

China, to become associate editor. He has since been
visiting Korea, Manchuria, Siberia, France, Spain,

and England, and is now about to take up active

duties at San Francisco, to which he will bring a
large first hand knowledge of those countries as well

as enthusiasm and proved ability. In the interim

between Mr. De Kalb's going and Mr. Read's coming,
Mr. W. H. Storms has generously assisted in the
editorial work, and in addition correspondents and
contributors, to name whom would be but to list the
active men of the profession, have helped to make
the paper interesting and valuable.

Gentlemen, on my own behalf and on that of the
stockholders of the company, I thank you one
and all.

H. Foster Bain.
January 1, 1911.

EVEN our extra pages do not permit us to publish
this week all the good things available and a

number of articles and reviews arriving a little late
have been regretfully held over for later issues.

COLORADO and its declining mineral output
has been the subject of much recent comment.

We are glad to present an authoritative analysis
of the subject by so loyal a Coloradan as Mr. Theo.
F. Van Wagenen. That there has been a decrease
in production is clear, but that there is much of
encouragement in the present situation is equally
evident.

T ACK OF WATER to continuously supply power
i-* to the mines in some portions of California
during the past year has lowered the gold output.
Many mines depend upon hydro-electricitv and
when the rain and snowfall are light, the mountain
reservoirs empty early in the season. This is not
because of light rain or snowfall so much as inade-
quate storage capacity. There has not been a year
within the history of mining in the State when
precipitation was not sufficiently great to have sup-
plied all requirements had the reservoirs been large
enough to retain the run-off. They never have been.
however, and now nearly all the important water
reservoirs, the canals, and the flumes, have pa.ssed
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into possession of corporations whose interests

often are only indirectly with mining.

GEOLOGISTS who attended the meeting of the

International Geological Congress at Stock-

holm last fall returned delighted with Sweden and

its people. We are glad to present to those who

stayed at home, echoes at least of the affair, in the

articles by Mr. James F. Kemp and Mr. H. V.

Winchell. That by Mr. Winchell is but a part of

»a address that he delivered before the Minnesota

Academy of Science.

COPI'ER has been the centre of interest in 1910

as in 1909. There has been much talk of

mergers and of curtailment, but the review of the

ye&r by Mr. M. E. Appelbaum, president of the New
York Metal Selling Company, as well as detailed

statistics furnished by the Copper Producers' Asso-

ciation, shows that steady prices have been main-

tained mainly because consumption increased with

production. This is as it should be.

PROGRESS in treatment of gold and silver ores

is again reviewed for us by Mr. Alfred James,

whose position in London and whose world-wide

connections, enable him most effectually to annually

jBum up tjbe year's achievements. Mr. James' letter

Jias become an institution, and it would be difficult

Xo measure its influence. This year we supplement

it with a special review of improvements in cyani-

idation in America, written by one of the younger

engineers who has accomplished things of impor-

tance, but who modestly forbids us to use his name.

LONDON'S importance in the mining market is

indicated in the illuminating article by Mr.

T. A. Riekard in this issue. The reason for its

premier position lies in the fact that Great Brit-

ain's investments in other lands amount to about

£3.000,000,000 (not dollars), from which a return of

fully £150,000,000 is received annually. Metal min-

ing, omitting coal and iron, contributes about £30.-

000.000 per annum to the British public, half of

the amount being contributed by the gold mines.

Despite all sorts of follies and extravagancies, the

final result is remarkably good. Owing to the ex-

{>ansion of trade and the resultant accumulation of

capital, it is safe to say that London is ready and

prepared to finance sound mining enterprises, con-

cerning which trustworthy information is furnished

and on which reasonable terms are offered.

FIFTY YEARS AGO the Mininff and Scientific

Press began its second volume. Among other

items in the issue of January 4, 1861. that read

strangely now, was a note that "The news by last

Pony from the Southern States is of gloomy aspect.

South Carolina has virtually seceded from the

Union." The germ of our modern review number
was an estimate that "Forty-two million three hun-

dred and twenty-six thousand dollars have been

«ent from the State during the year." A descrip-

tion of a "steam quartz mill" then being erected

M Murphy's, in Calaveras county, California, states

that the engine, "seventy horse-power, thirty-inch

stroke, and fourteen-inch cylinder" was to be

placed in the second story. It is comforting to know
that the mill was "built of heavy timbers and with

double floors." An editorial that might almost be

clipped and re-used today voices the miners' pro-

test against enactment of any mining law. A local

paper is quoted: "We ask no mining laws, for

those that have been enacted by the miners them-

selves, with the decisions of the courts upon them,

constitute as excellent a code as can be wished for."

There were evidently stand-patters then as now.

The Year in the West

"Prospect in the older districts," is the advice

given by Mr. Stanly A. Easton in a recent inter-

view, and it is sound advice. As he points out,

the man who goes into a new district takes

chances not only on finding ore but on a multitude

of other things. In new territory a mining com-

pany must provide transportation, food supply,

water, power, and all the accompaniments of a com-

plex civilization. In the older districts these are

provided and the engineer can devote his whole

attention to finding and mining ore. Leadville has

this year had another revival due to the discovery

of hitherto unsuspected bodies of calamine. A
periodic rejuvenation of Leadville, indeed, has come

to be expected. In 1911. Cripple Creek is expected

to gain greatly in output, and there are already

many signs of a return to the activity of earlier

years. Completion of the Argo or Newhouse tun-

nel in 1910 has given opportunity for re-opening

old mines in Clear Creek and Gilpin counties, and

in the opinion of certain acute observers the San

Juan region has a golden future that will eclipse

its silvered past. What is true in Colorado is

equally marked elsewhere. The remaking of the

copper di.strict8 of the Southwest that has charac-

terized the last few years is as important as any

discovery of new. Among the gold mines of the

Sierra Nevada there is as large an interest and as

hopeful a tone as at any time in years. Pioche, one

of the oldest districts in Nevada, has this year made

marked advance despite temporary difficulties over

railway transportation detailed in our news columns

recentl.v. The recent consolidations of properties

there make operations on a large scale possible.

The rehabilitation of Republic district. Washington,

was one of the achievements of the Northwest, and

the fact that its ores contain gold; principally, re-

lieves operators there of worry over the metal mar-

ket. The Coeur d'Alene district, supplying one-third

of the lead produced in the United States, had a

year of normal output and extensive development

at the big mines, and besides, there appeared a num-

ber of new producers. Of the new camps, National

and Jarbidgc attracted most attention; both are

sit>iated in northern Nevada, 75 to 80 miles from any

railroad. National has yielded free-gold ore that

proved a bonanza to its owners, and Jarbidgc, whose

del)ut was more or less spectacular, has settled down

to steady development, with prospects of proving to
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be an important producer of good milling ore. One

of the most encouraging features of the mining

business of the last year in the United States was

this quiet steady progress, unaccompanied by any

speculative movement. Money supplied for develop-

ment and equipment of properties was advanced

with a view to probable returns from ore mined,

rather than with thought of manipulating the price

of shares. Funds were paid in cautiously, but proper

and practical use was generally made of them. It

was a year during which the tributer gained strong

footing. Lessees and lessors alike recognize that the

modern system of leasing, wherein supervision is ex-

ercised by the owner, results in profitable mining,

without allowing the mine to get in bad condition,

with undue depletion of ore reserves. The year

was further characterized by evidence that miners,

lessees, and operators were sticking to the old, well-

explored districts rather than seeking mines in un-

explored regions; and this faith in the old camps

has been abundantly justified by the results. Every

experienced mining engineer has lived to see men

grow rich and prosperous who came into a camp at

a time when he left it in disgust. In the rush for the

new, do not neglect altogether the old.

A Rich Man's Mining Law

Law is for the convenience and protection of the

people, not for mere perfection as an instrument.

As a model of legal excellence the Mexican mining

law has won well merited fame. We have taken

occasion to expatiate on this fact in the past. It

has much in it worthy of emulation, but it has de-

fects which render it less a model for other coun-

tries than its ardent admirers would have us believe.

Technically it is admirable ; in practice it fails to

stimulate the industry it was created to facilitate.

To protect vested interests is not the chief value of

a statute. Protection may become a mere wall, and

thus set limits to development. This, in our opinion,

is what the Mexican mining law has done. It is

essentially a rich man's law and, in mining, the

rich and the poor should be partners. We are not

aware of any great successes attained by the de-

velopment of virgin mineral resources that have not

been the result of endeavor in the first instance by

men who had all to gain and nothing to lose. Pros-

pecting and initial development are essentially func-

tions of the poor man, and the law that does not

give the man of small means a chance distinctly

limits the expansion of industry.

Mexico is a virgin land, to all intents and pur-

poses. After more than three hundred years of suc-

cessful mining, the country is just emerging from
a condition where mine and bonanza were synonym-
ous. The greater resources in copper, gold, lead.

and other substances, are just beginning to be ex-

ploited, and the efforts of the men with more en-

ergy than funds are needed to redeem the country
from dependence upon a single metal. Unfortu-
nately the requirements of the law increase the risk

of development to such an extent that in great areas
known to be highly mineralized, where many pro-

ducing mines should be opened, there are nothing

but prospects, and but little hope of exploration.

To acquire a mining claim it is necessary to make

a denouncement, requiring the payment of fees, and

the deposit of a sum of money sufficient to cover

costs that will accrue by proceeding to title. In

theory this is excellent: it necessitates serious pur-

pose and fixed determination to do actual raininft.

In effect, however, it means that a mineral deposit

must possess great superficial evidence of merit be-

fore anyone is justified in taking it up, and only a

man with money can do it. The only chance for

the poor dweller in the hills is to risk securing a

petty payment for showing his discovery to some

local capitalist or established company. The claim

is then too often denounced for strategic purposes,

or in the hope of winning a sum of money by promo-

tion. This is further encouraged by that provision

of the law which precludes regular mining opera-

tions until the patent to the claim has been issued.

Theoretically it is sound reasoning to prevent an

individual from injuring or depleting a deposit

which pertains to the commonwealth until private

rights shall have been fully established and con-

firmed, but the actual working of the law is to

deter initiative. The interests of the people would

be better subserved by giving the locator a reason-

able time, at insignificant expense so far as fees are

concerned, to explore the deposit and demonstratt-

the wisdom or folly of further effort and outlay.

A more liberal law would convert a large popula-

tion from a condition of hopeless serfs and poorly

paid laborers into independent, self-respecting pros-

pectors, and would cause the development of the

mineral industry at a pace which would insure peace

and prosperity. The recent disorders in Chihuahua,

which have been falsely colored with the lurid hue

of revolution by the yellow journals in the United

States, could not have occurred had it been possible

for the poor miners to seek their personal aggran-

dizement through prospecting the mineral districts

of the Sierras instead of through relapse into the

ancient customs of pillage and banditry.

In the United States the opportunity for the pros-

pector has beeu widened to almost limitless license.

Retardation of developme"nt has been fostered by

making it so easy to hold a claim that the policy

of the dog in the manger is practised in every camp.

to its serious detriment. It is clear that a happy
mean must lie somewhere between the laxity of the

United States statute and the severity of the Mex-

ican. It is right that a man should be compelled

to proceed to patent within a reasonable period.

but it is not good policy to compel him to take

such action until he has had a fair chance to prove

the vitility of so doing.

It is rather singular to note that one effect of the

stringency of the IMexican law has been to play di-

rectly into the hands of the foreigner, a purpose

which was as far as possible from the wish of

Senor Olegario Molina, the Secretario de Fomento.
who drafted the existing statute. His effort to bring

the foreigner under subjection to the Mexican courts

was intended as a step in the direction of presi>rv-

ing Mexico for the Mexicans. In reality that meas-
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ure. which was abandoned under the pressure of

stronf; influences, would have produced but feeblt-

effect as against the requirements which make the

acquisition and exploration of mines impossible for

the i:oor men who ranpe the hills and find them

A better protection of the resources of Mexico for

the Mexican would consist in pivinp at least a year

to make good before larger capital than brawn and

will and a little powder were required, and the re-

sult would be to immediately stinuilate mining.

Opinions may easily differ as to the value of the

new requirement for elaborate and costly monument-
ing. The Mexican mining claim, as now defined by

masonry mouuments, can be seen from afar, gleam-

ing on the hillsides like buzzard-roosts. No man
with eyes in his head need waste his time by locating

a property only to find the ground covered by a

previous but unsuspected claimant. Technically the

protection is perfect on both sides: the monuments
must be erected in accordance with the title maps:

they must be approved by a licensed surveyor; and

finally passed upon by an inspector. In spite of al

this costly routine, pos.session in Mexico as elsewhere

can only be made certain by court decree, for fre-

quent errors will occur, either through negligence

or intent. The large expense involved, which is

quite beyond the reach of the poor prospector, would

not be necessarily evil were it not an added burden

in securing a title, and the right to mine, in ad-

vance of opftortunity to ilevelop the propert.v. It

would be warrantable after a man had proved that

he had found something worthy of such monunientiil

display. The greatest defect in the Mexican mining

statute, we repeat, consists in its being a rich man's

law instead of a law offering opportunity to all.

Gold Dredging Progress

Dredging attracted much attention in lUlO

throughout the world. Money was supplied in

London for several undertakings, notably the Oro-

ville in Colombia and the Inambari in Peru. In

Siberia the Orsk noldfields is a company that

is trying, despite many hindrances, to exploit a

large tract of rich ground. In West Africa two

dredging companies of importance may be men-

tioned, operating on the Ankobra and Offin rivers,

respectively. Driftwood and bad climate have

proved obstacles, but the gravel is rich enough

to warrant further efforts to make money. In

California the Orovillc company has been a dis-

appointing venture for the Britisher, and it is not

surprisinir that the issue of Natomas bonds had to

be taken by the underwriters. English capital is

also being used for dredging in Burma, Servia. Gui-

ana, and Tierra del Fuego. On the whole, the pre-

judice against alluvial mining has been overcome

lately, chiefly by reason of the splendid output of

the FiCna (Joldfields. At Nome. Dawson, and in

California the .vear was one of marked achievement

as shown by the reviews presented in the pages of

this isstic. Lack of space prevents publication at

this time of interesting descriptions b.v Mr. V. W
Purington of a Siberia undertaking, by Mr. W. H

Winston of a new Burma drerlge and other articles.

Metal Production

GOLD AND SILVER

By the courtesy of Mr. George E. Roberts, Director

of the Mint, we are enabled to publish below pre-

liminary estimates of gold and silver production in

the United States in 1910. The figures for gold show

a slight decrease, due mainly to the falling off in

Alaska, with slight losses in Colorado and South

Dakota. There were gains in Nevada and California.

The latter State regained its old place at the head

of the column, a result of the growth of the dredging

GOLD AND SILVER PRODUCTION IN THE UNITED
STATES

By the Disectob of the Mint

, Gold V r-

State or

Territory.

Alabama
Alaska

Arizona

California

Colorado

Georgia

Idaho

Illinois

MiclilKan

.Missouri

Montana
Nevada

New Hampshire

New Mexico . .

.

North Carolina.

Oregon

PennHylvania .

.

Philippine Is...

Porto Rico

Kaniiag

South Carolina.

South Dalcota..

Tennessee

Texas

Utah

Virginia

Washington . .

.

Wyoming
Oklahoma
Miscellaneous ..

Pre-

Final, llmlnary. Final.

1909. 1910. 1909.

Value. Value. Fine oz.

$29,200 $29,416 200

20,339.600 16,987,990 198,600

2.626.800 3,375,256 2,523,600

20.703.600 21,146.150 2,304,900

21.846.C00 20.408,641 8,846,300

43.400 25.488 200

1,344,200 992,930 6,755,900

900

217,600

15,200

3,465.364 12,034,500 11.519,059

17.941.643 10,119,200 9,346,256

200

3,750.100

16.386,200

252,800

31,400

829,000

6,200

247.600

600

7,400

6,673,600

4.300

400

4,213,300

4.000

429,000

3.900

-Silver ,

Pre-

liminary,

1910.

Fine oz.

264

126,480

2,835,641

3,530,246

8.747.777

286

6,686,016

1.727

268.642

32,900

599

397,974

54,884

631,173

2.419

90,357

1.013

11.163

31.566

5.183.070

3,614

475

4,243,907

668

711,369

3.990

15,090

299.226

3,000

324,203

400

69,600

3,000

196,300

66,300

408.100

864

683.111

1,216

62,848

7,867

1,623

2

4,113

11

113,460

75.714

365,854

10,551,100 11,242,301

6,400

76.200

1.800

34

176.816

1.363

66,476

539,839

$99,673,400 $96,055,214 64,721,500 56,438,696

industry. Among the silver-producing States, Mon-

tana maintained a slight lead over Utah, with Ne-

vada ranking third. Production of gold and silver

in other countries is summarized in articles in this

issue, especially in that by Mr. Kickard.

COPPER

Preliminary figures of the prodnetioii of copper in

the United States in 1910 have been prepared by Mr.

B. S. Butler, of the United States Geological Survey,

and are published here through the courtesy of the

Director. Mr. George Otis Smith. In these, and the

figures for spelter and lead, which follow, the output

for December, and in a few cases for November, has
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been estimated. The output of blister and Lake

copper was 1,079,000,000 lb., as against l,092,9ol,624

in 1909. Figures published by the Copper Producers

Association for the first eleven months of 1910 indi-

cate that the production of marketable copper by

the regular refining plants from all sources, domes-

tic and foreign, will amount to about 1,448,000.000

lb., as against 1,405.619.519 in 1909. According to

the Bureau of Statistics, imports of pigs, bars, ingots,

plates, and old copper for the first eleven months

amounted to 255.237,942, and the copper content of

ore. matte, and regulus imported amounted to 75,-

958,712 lb. If the imports for December were equal

to the average monthly import for the first eleven

months the amount of copper entering the United

States for the year was about 338,000,000, as against

321,801,114 lb. in 1909. Estimates indicate that the

exports of copper will exceed the exports for 1909,

which amounted to 682,846,726 lb., and that they may

be as much as 700,000,000. Domestic deliveries for

the first eleven months of the year, as given by the

Copper Producers' Association, indicate a consump-

tion of copper in the United States exceeding that

of any previous year and reaching, perhaps, 770,-

000,000, as compared with 688,565,243 lb. for 1909.

Arizona again takes the lead among the copper-

producing States with an output slightly above the

production of 1909, which was 291,110,298 lb. The

Bisbee district was the largest producer, with an

output of approximately 145,000,000 lb. The pro-

duction of Montana probably did not exceed 285,-

000,000 lb. for 1910, as compared with 314,858,291

lb. for 1909. The State will therefore rank second.

Utah, ranking fourth, made a marked increase in

production over 1909, which was 101,241,114 pounds.

LEAD

The statistics of production and consumption of

refined lead have been prepared by Mr. C. E. Sieben-

thal, of the United States Geological Survey, and are

based on returns from producers and records of im-

ports and exports kept by the Bureau of Statistics.

The total production of refined lead, desilverized and

soft, from domestic and foreign ores in 1910 was ap-

proximately 469,682 short tons, worth at the average

New York price $41,332,016, as compared to a pro-

duction of 448,112 tons in 1909, and 396,433 tons in

1908. These figures do not include an estimated out-

put of 13,948 tons of antimonial lead, as against

12,896 tons in 1909, and 13,629 tons in 1908. The
total production of lead of domestic origin was
379,076 tons, as compared with 345,255 tons in 1909,

an increase of about 10%. Of the total production,

-desilverized lead of domestic origin, exclusive of

desilverized soft lead, is estimated at 217,166 tons,

as against 194,034 tons in 1909, and desilverized lead

•of foreign origin comprised 90.606 tons, as compared
to 102,857 tons in 1909. The production of soft lead

from Mississippi Valley ores is estimated at 161.910

tons, as compared with 151,221 tons in 1909. The
amount of lead available for consumption during
1910 may be estimated by adding to the stock of

foreign lead in bonded warehouses at the beginning
of the year, 17,405 short tons, the imports, 108.268

tons and the domestic production. 379.076 tons,

making a total supply of 504,749 tons. From this

are to be subtracted the foreign lead exported in

warehouse, 72.345. tons, the foreign lead exported m

manufactures under drawback, estimated at 76o3

tons, the deduction by liquidation. 7631 tons, and the

stock in bonded warehouses at the close of the year

(assumed to be the same as at the close of Novem-

ber), 32,446 tons, leaving as available for consump-

tion 384,674 tons, which by comparison with 370,013

tons in 1909 seems to be about a normal decrease.

The imports of lead in 1910 are estimated at 47,111

short tons of lead in ore, valued at $1,728,607; 57.472

tons of lead in base bullion, valued at $2,330,383;

and 3685 tons of refined lead, valued at $208,172—

a

total of 108,268 tons, compared with 114,181 tons in

1909. Of the imports, over 83% came from Mexico.

SPELTER

Statistics of production of zinc in 1910 are of un-

usual interest because of the new tariff, the open

market, the closing of certain smelting plants, and

the range in prices for the year. Mr. Siebenthal's

figures, given below, show that domestic production

broke all records, that imports decreased 25%, and

exports quadrupled. The production of primary

spelter from domestic ore in 1910 is estimated at

250,052 short tons and from foreign ore at 17,371

tons, a total of 267,423 tons, worth, at the average

price, $28,881,684. as compared to a total of 255,760

tons in 1909, made up of 230,225 tons of domestic

origin and 25.535 tons of foreign origin. The pro-

duction of spelter from both domestic and foreign

ores, apportioned according to the States in which

the ores were smelted, was approximately as follows

:

Illinois, 73.373 tons in 1910 and 67.653 tons in 1909

;

Kansas, 105,659 tons in 1910 and 103,299 tons in

1909 ; Oklahoma, 34.762 tons in 1910 and 28,782 tons

in 1909; all other States, 53,629 tons in 1910 and

56,026 tons in 1909. The total production of spelter

is equivalent to the output of 61.700 average retorts

operating continuously through the year, or about

70% of the maximum capacity of the smelting plants

in operation for some part of 1910. The apparent

domestic consumption of spelter in 1910 may be com-

puted as follows : The sum of stock on hand at smelt-

ers at the beginning of the year, 11,167 tons, plus

the imports. 3339 tons, and the production. 267,423

tons, gives the total available .supply, 281.929 tons.

From this are to be subtracted the exports of do-

mestic spelter, 3953 tons; the exports of foreign

spelter, 5029 tons; the exports under drawback, 2717

tons ; and the stock on hand at smelters at the close

of' the year (to be exact, on hand December 15),

20,170 tons, a total of 31,869 tons, leaving a balance

of 250.060 tons as the apparent domestic consump-

tion, almost exactly the production from domestic

ores. This calculation takes no account of the stocks

of spelter held by dealers or consumers. On com-

paring the apparent consumption in 1910 with the

271,274 tons in 1909. the 215.401 tons in 1908, and
the 228,524 tons in 1907, it is seen to be about normal,

indicating that stocks other than those at smelters

have at least not greatly increased during the year.
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Metal Reviews

COPPER
By Ml.slIA K. Al'PELBAUM

The beginning of 1910 found copper on a 14c.

delivery-30-day8 basis, for both electrolytic and

Lake, and outside of slight rallies which occurred

from time to time, the market sagged until it reached

12%e. In the second half of the year, due to per-

sistent rumors that a curtailment policy had been

agreed upon by the leading producers, the market

recovered to almost 13c. and held firmly there until

the latter part of November, when, due to heavy

decline of securities as well as lack of buying, the

market showed a slight reaction. In my last year's

review I indicated that the domestic consumption

would be approximately 70.000,000 lb. per month,

and it is therefore difiBcult to make any prediction

as to the probable course of prices during the year

1911, or to estimate probable consumption of cop-

per. The American producers have, so far, kept
prices at a low level, enabling the consumers with
reasonable safety to carry small stocks, although the

recent attempts in some quarters to create the im-

pression that a large consolidation would take place,

is to be regretted. The leading copper producers
are represented by some of the most brilliant minds
of this country, and I would not dare to voice my
opinion against theirs, but it seems to me that a

real cure for the unsatisfactory copper market, if

one is necessary, is to permit the market to be

governed by the law of supply and demand. When
the surplus of copper will have been reduced to

such condition that consumers will find it difficult

to readily purchase at their own figures, the metal

Mcfaf Prices in 1910. New York Quotttions.

and that we could also rely 4wi Europe taking at

least 50,000,000 lb. per month. Because of the ex-

cellent demand for copper all over Europe, the Euro-

|>eanM have at times taken much more than this

quantity, and as a result the statistics at the end

of the year, while still showing a large visible sup-

ply, nevertheless encourage hopes of gradual re-

duction of accumulated stocks. During the coming
year several properties will enter the prwlncinu list

and will swell the i)roduction of copper from 60.000.-

000 to 80,000,000 lb. To offset this, the American
producers, and some of those of FJurope, have agreed

on a small curtailment so that the surplus will

not show any increase, even though deliveries be as

heavy as in 1910. Were it not for the uncertain

outlook, due to the general pes.simistic feeling prev-

alent among men who are well posted on the busi-

ness situation, and to the fact that the railroads

are not ordering equipment owing to the uncer-

tainty as to whether they will be permitted to ad-

vance their freight rates, thus increasing revenues

and thereby creating a ready market for new secur-

ities, the metal outlook would be most encouraging.

The business situation, however, is hard to diagnose,

market will advance on its own accord, and when
an advance takes place, based upon such reasons,

it will be of a lasting nature, continuing at least,

until such time as the business situation again creates

an extraordinarily large surplus.

SPELTER AND ZINC ORE
By R. G. Hall

The position of the spelter market at the close

of 1910. as compared with that at the opening of

the year, is a particularly strong one, although the

ruling price is less, at the time this is written, than

it was in January of this year. The average prices

by months for the year are approximately as follows :

January $5.90

February

March
April

May
June
JuJy

August

September

October

November
December

(5.90
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The high, prices at the beginning of the year were

the result of a sentimental advance following the

passage of the tariff bill with its high duty of $0.01

per pound on zinc in ores. The lull in the steel

business beginning early in 1910, and continuing

throughout the year, caused a corresponding de-

pression in the price of spelter, until a price of

less than $0.05 was reached in June. Later in the

year, as I pointed' out at the time,* it became evi-

dent that the failure of the gasfields of Kansas must

further curtail the smelting capacity of the coun-

try, so that a spelter demand of anything approach-

ing normal would have to be supplied to some ex-

tent by importations. It happens, however, that

such a normal demand is not in existence, as is

shown by the operations of the steel concerns, and

the greatly decreased consumption of the early win

ter leaves the market in a somewhat weakened con-

dition, with no disposition on the part of smelters

to sell metal at lower figures. The fact is, were

it possible to take an accurate inventory of all

the spelter in the country on January 1, 1911, it

would be found much below normal, while the smelt-

ing capacity has, at the same time, been very much

restricted. On the other hand, the position of the

ore market is much simpler. After the drop in

the prices of all four metals—copper, lead, zinc, and

silver—during and following the panic of 1907, many

of the larger mining properties of the Rocky Moun-

tain States which had been producing zinc ore,

either as a principal product or as a by-product.

were obliged to suspend operations; and, conse-

quently, zinc ore buyers, formerly supplied entirely

from that source, were obliged to turn, in whole

or in part at least, to the Joplin and Wisconsin field.

During 1906 and 1907 the number of smelters in

the gas-belt had been largely increased, even to a

point beyond the maximum spelter demand of the

country. The condition of an industry dependeni

on the life of a gasfield for its own period of activ-

ity is a peculiar one, inasmuch as each concern draw-

ing gas from a given locality where there are a

number of other consumers must, of necessity, try

to draw the fullest possible supply of fuel at all

times. Once the gas in any locality is developed

and pipe-lines laid, it becomes then, from one point

of view, at least, a matter of time rather than the

quantity consumed by any one industry. An idle

plant in the gas-belt, while there is gas to be had,

is consequently not to be thought of. The effects

of this condition are plainly shown in the accompany-
ing table. The ba.se price given is on ore in bins at

the mines, Joplin, and is taken from Zook's 'Car
Report' of each week, a reliable authority.

The margin shown, based on a recovery of 1020
lb. of metal per ton of 60% ore, covers all expenses
from bin to smelter, buying expenses, handling,

freight, treatment cos.t, and freight on metal from
gas-belt to St. Louis. The low base-prices are for

undesirable ores, or tliose high in lime or lead.

Were this table carried back into 1908 and 1909.

the figures would be even more striking in show-
ing reasons for the 'falling by the wayside' of some

*Mining and Scientific Press. September 3, 1910.

gas-belt operators. It is safe to say that with a

smelting margin of less than $15 per ton, there will

be very little new construction of zinc smelters un-

dertaken.

JoPLi.N Obe Pbices asd Maboin, 1910

Week
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any part of the United States today. Though some
experiments have been made in this line, there .seems

to have been no progress. In Europe, however,

much preliminary work is being carried on; and,

while it is as yet of no great industrial importance,

it is not improbable that the future may see some

very interesting developments. In British Columbia

the government has appropriated $50,000 for experi-

ments in zinc smelting; and it is not unlikely that

aome method may be worked out which will eventu-

ally keep these ores at home. Much has been said

of the establishment of a zinc-smelting plant in

Mexico, but so far as known publicly, nothing has

resulted. It is hardly probable that anything will

come of it, for some time at least, owing to the

present economic and industrial conditions of the

republic.

LEAD
Hy 11. FotiTKR Hain

Examination of the graph of metal prices for the

Near shows that for lead to be a nearly straight

line. The range of quotations was from 4.70 in

January to 4.28 in May. The average for July was

4.41 and for August, September, and October each,

4.40. Such remarkably uniform prices through a

year when other metals have risen and fallen through

a nuich wider range indicates that the lead industry

is controlled to a degree not paralleled except in the

matter of ateel rails. No figures of production and

Joplin, despite activity in zinc, the lead output was
slightly less than in 19Q9. In Idaho and Missouri

lead can be produced at about the same cost, ap-

proximately 3e. per pound, the accessory silver of

the one district offsetting cheaper fuel and labor in

the other. In Missouri there are large unprospected

areas and one of the leading companies has been so

successful in drilling for ore as to feel safe in cut-

ting down materially on exploratory work. The
Mis.souri ore is practically non-argentiferous and
evidently as smelting becomes more prominent in the

Mississippi Valley the copper furnaces of the West
will be relied on more to smelt gold-silver ores.

There is little encouragement for outsiders to invest

in lead mining, through ownership of smelters and
mines, contracts with independent companies, and
particularly through affiliation with the National

Lead Co., the chief consumer, the Guggenheim inter-

ests dominate the situation. They pay the usual

penalty of such success in having to face frequent

charges of unfairness in buying and selling; such as,

that prices of lead are not raised until after favored

customers have been allowed to replenish stocks.

SILVER

Last year was marked by rapid and extreme

changes in the price of silver, as is shown by the ac-

companying graph. The range was from oOVs early

in March to 56% late in October. The close of the
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London Mining Market

By T. A. RicKABD

Introductory.—The year now near its close has

been one of agreeable interest and prosperity to

those engaged in business at this great mining-finan-

cial centre. We have had three manifestations of

acute speculative excitement in connection with rub-

ber, oil, and gold. Copper and tin have held at-

tention at intervals. No acute collapse in public

confidence needs to be recorded, and while failures

have alternated with successes, no fiasco of devas-

tating character has to be chronicled. We have

much for which to be thankful. War has wrought

no havoc to the financial market. Politics may have

diverted interest at home, in South Africa, in Aus-

tralia, and in America, but the results have estab-

lished rather than weakened confidence. Revolutions

in countries of political instability have aroused oc-

casional anxiety, but did no great harm to mining

operations. The worst was the three-cornered fight

in Nicaragua. The Mexican revolt proved abortive,

while those in Brazil and Uruguay cannot be said

to have offered any check to activity in mineral

.exploration.

In Great Britain the general prosperity has cre-

ated a solid base for financial resourcefulness. Trade

ias veritably boomed. Statistics for the eleven

months exhibit the following contrast

:

11 months. Exports. Imports.

1908 £419,297,046 £536,364,602

1909 426,320,091 563,990,656

1910 487,065,186 609,359,309

The value of exports for the year is likely to reach

£530,000,000, which will be 48% higher than in

1900. Even after allowing 5% for an advance in

the price of commodities, it is apparent that the

"volume of export trade has risen by fully 45% dur-

ing the decade, while the population has increased

11%. During the interval imports have increased

from £460,000,000 to £666,000,000 per annum. At
the present time this country is estimated to receive

not less than £300,000,000 annually, half as interest

on capital invested abroad and the other half from

•freights, insurance, brokerage, tourist expenditure,

and other services for which goods are not given in

payment. Naturally, this has stimulated speculation.

In the first nine months of 1910 new issues absorbed

capital to the extent of £216,000,000, which is £24,-

•000,000 higher than the previous best record. Of
the total nearly £100,000,000 went to foreign coun-

^;ries. During the year about £150,000,000 was in-

vested abroad in various ways, private and corporate.

Rubber and Oil—In the spring the rise in the

price of rubber, due to an increased demand in the

face of a restricted supply, caused excited specula-

tion both in the commodity and in the shares of

•companies formed to exploit plantations in various

parts of the world, notably the Malay peninsula, the

East Indies, and Madagascar. Rubber rose to 12s.

T)er pound. It has now fallen to half that price.

And with the fall has come a diversion of the in-

terest taken by promoters in that field of finance.

For the present the rubber market has been played

to its limit, but as the speculative energy was based

on sound economic facts, it has not been followed

by the wreckage that results from irrational inflation.

While rubber was still to the fore, an oil boom

was started. This also was based on good reasons,

for the increased use of fuel oil in motor-engines,

both on sea and on shore, has called for an increased

production, especially from British territory, hith-

erto not explored for this mineral. In con.sequence,

Trinidad, West Africa, and Burma have asked for

capital. The gushers in the Caucasus and California

have attracted operators to those regions, while the

Pacific coast of South America, from Ecuador to

Chile, has been the scene of oil exploration. Capital

has been liberally furnished from London, and, de-

spite the usual proportion of over-capitalization, it

is believed that much of this financial energy will

prove remunerative, being based on economic con-

ditions and directed, in the main, by competent men.

Before summer waned the oil and rubber excite-

ments had subsided, the share market being glutted

with issues in those commodities. Then, in June,

came the most spectacular, but also the least serious,

event of the year. It was announced in the daily

press that a mountain of gold ore had been found

on Bitter creek, near Stewart, in British Columbia.

A rush of adventurers ensued and one or two silly

efforts were made to turn the incident to account

by forming companies on mere options. These failed,

for the bubble was quickly pricked. It would appear

that the episode was encouraged by the railway com-

panies now building to that part of North America,

and it was fostered by an irresponsible press eager

for sensations but quite ignorant of mining. How-

ever, Stewart did no harm. In these days of rapid

communication the real facts concerning a mineral

discovery are easily obtained. Fraud is difficult.

Tin and Copper.—In August the rise in tin helped

the starting of new companies to exploit a promising

region in Northern Nigeria, especially in the Bauchi

district. The country is elevated and healthy, so

that efficiency of labor is possible. Results are now
being obtained, but it will be difficult to translate

them into dividends on account of excessive capital-

ization. Some interest has also been taken in tin

mining in Bolivia, China, and the Straits Settle-

ments.

Copper, both metal and shares, was the subject of

speculation in the early portion of the year. The
shares of the new disseminated-copper mining com-

panies in America were bought in London, but the

obvious danger of over-production led to hasty sales

later in the year. The optimistic promises of those

controlling the big low-grade mines in Utah, Nevada,

and Arizona pointed to a large output of cheap cop-

per, and had the effect of defeating the effort to

invite buyers of shares. Among unpleasant episodes

it is necessary to mention the Great Fitzroy, Great

Cobar, and Granby Consolidated, all of which suf-

fered a severe check. On the other hand, the year

has seen a decided improvement in the position of

the Siberian group : Spassky. Atbasar. and Kyshtim.

The story of great expectations from Central Africa
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has not yet been told, but there are signs of increas-

ing anxiety as to the outcome of the big enterprise

controlled by the Tanganyika Concessions. In Peru

the Cerro de Pasco, after spending $23,000,000, is

still a massive experiment, but it has attracted no

English money. Rio Tinto, however, is a standard

investment, which dominates the London copper

market. At Huelva the announcement of a de-

creased production, ostensibly to strengthen the

metal market, has provoked a smile. In America

the amalgamation of the Utah Copper and the Ne-

vada Consolidated was important, and it is likely

to be followed shortly by an equally interesting

event, namely, the consolidation of the numerous

holdings of the Calumet & Ilecla.

Transvaal.—Despite the attractions of oil and

rubber, of tin and copper, the hunger for gold re-

mains undiminished and the adventurous .spirit of

the British speculator continues to find satisfaction

in the vici.ssitudes of gold mining. As before, the

Transvaal is much the most important of the gold-

producing countries, although the rate of expansion

is being rapidly retarded. The following figures

tell the tale:

MOXTHLT BECOBO IX 0UNCK8 OF FIKB GOLD

Rand Outside Total

1909-10. district. districts. Transvaal.

November 576.768 20,997 597,765

Deceint>er 583,209 21,778 604,987

January 579.743 21,625 601,368

February 550,422 25.200 575.622

March 581,899 25,220 607.119

April 594,339 24,706 619,045

May 606,720 27,446 634.170

June 598,339 26.842 625,181

July 610,664 28,050 638.714

August 623,129 26,140 649,269

September 621,311 25,588 646.899

October 627,445 25.702 653.147

November 617.905 24.686 642,591

Year.

1884

1885

1886

1887

1888

1889

1890

1891

1892

1893

1894

1895

1896

1897

1898

•1899

•1900

•1901

•1902

1903

1904

1905

1906

1907

190M

1909

1910 .

Gold.

£10,096

6.010

34.710

169.401

967,416

1.490,568

1.869,645

2,924,305

4.541,071

5.480,498

7.667,162

8.569.555

8,603.821

U.653,725
16,240.630

15,452.025

1.481,442

1.096,051

7,301,501

12.628,067

16.028,883

20.854,440

24.618,704

27.410,210

29,986,469

30.925,788

32.000.000

Total £300,040,310

•The war period lasted from 1899 to 1902.

Dividends.

£12,976

112.802

432.641

264,551

334.698

901,470

955,358

1,532,284

2,046,852

1,513,682

2,707.181

4,864,97.-!

3,109,041

416,813

2,121.126

3,362,237

3,928,487

4,857,539

5,736,161

7,091.612

8,751.282

9,504.621

9,875,000

£74.421,919

This year the output of gold is bigger than in

1909 by about 265,000 ounces or £1,125,925, which

is a gain only slightly bigger than for the year pre-

ceding. More might have been expected, for sev-

eral new properties have been started and more
machinery, both men and mills, has been at work.

But it is fairly apparent that the gold mining in-

dustry of the Rand has about reached its zenith of

productiveness. Lower costs are not likely to gain

on poorer yields, new mines barely balance the ex-

haustion of the old ones, and increased technical

skill only ju.st holds its own as against deeper

workings and the difficulties incidental to enlarged

excavations underground. Throughout the year the

scarcity of labor has threatened to cripple opera-

tions, and although this factor has actually affected

only a few mines, it has been a constant cloud on

the speculative horizon. Statistics show an increase

in the supply, but it has not sufficed for the demand,
and the efficiency is lower, owing to the migratory

character of the Kaffirs.

LABOR STATISTICS

This table gives the numl>er of laborers employed on all

the mines of the Transvaal, as well as those on the gold

mines only. In 1906 there were 53,000 Chinese at work on

the Rand, the last of these lieing repatriated in January,

1910.

Month. Kaffirs on

1909. all mines.

October 166,133

November 167.403

December 172,077

1910.

January 179,393

February 189,155

March 199,549

April 206,680

May 205,709

June 204,898

July 201,672

August 199,944

September 199,644

October 196,699

November 194,756

Several mining companies have ascribed their de-

creased returns to the lack of laborers, and it is plain

that the disappointment in stope-drills has accentu-

ated a critical position. The attempts to economize

labor by employment of machine-drills have proved

unsatisfactory, although the last has not been said

on this subject. Efforts to recruit natives have been

widespread. The only prospect for solving the labor

difficulty lies in the cessation of work in unprofit-

able or only barely profitable mines. A more favor-

able feature of the year is the strong fiscal position

of the big consolidations, such as the Crown Mines,

Rand Mines, East Rand, Randfontein. and Modder-

fontein. These enormous properties, consi.sting of

large areas of ore-bearing ground, afford an example

of a thing heretofore rare, namely, 'investment' in

mines. Such large enterprises, with immense re-

serves of low-grade gold ore, under experienced

management, operating under conditions no longer

new, afford a minimum of risk. In so far as the.v

do so they kill speculation, and it is one of the com-

plaints of brokers that the Rand has ceased to offer
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opportunities for making money as in days gone-by.

It remains to add that 1910 has seen a peaceful in-

vasion of the Rand by American metallurgists and

an opportunity generously given for a fair trial with

methods and machines already successful in the

United States.

In Rhodesia no great progress has been made as

regards production, although the last quarter of the

year exhibits a quickening pace.

PRODUCTION OF GOLD IN

Month. 1908.

January £199,388

February 191,635

March 200,615

April 212,935

May
June

July

August . .

September

October .

.

November
December

223,867

224,920

228,151

230,792

204,262

205,466

196,668

217,316

RHODESIA

1909.

£204,666

192,497

202,157

222,700

225,032

217,600

225,234

228,296

213,249

222,653

236,307

233,397

1910.

£227,511

203,888

228,385

228,213

224,888

214,709

195,233

191,423

178,950

234,928

240,573

240,000

£2,526,007 £2,623,788 £2,608,701Totals

Estimated.

In the absence of figures for the production in De-

cember, no accurate estimate for the year can be

made owing to the extreme variability of output at

individual mines, but it is apparent that the total

for 1910 will be slightly less than in 1909.

As in the past, the companies operating in

Rhodesia have had extreme variations of fortune

;

unlike the Rand, the northern territory gives the

gambler ample opportunity, for what with good

cables heralding rich finds and bad cables an-

nouncing sudden impoverishment, the holders of

Rhodcsian shares have had plenty of food for ex-

citement. Fluctuations in quotations have been tre-

mendous, as is shown by the accompanying table :

HIGHEST AND LOWEST QUOTATIONS FOB BIIODESIAN SHARES

DURING 1910

H
£

Eldorado 8

Enterprise 3

Giant 5

Globe & Phoenix 3

Jumbo 1

Selukwe 1

Surprise 3

Wanderer

The Globe & Phoenix, the Giant, and the Eldorado

are the largest producers. The first was non-pro-

ductive for several months owing to repairs in the

shaft and remodeling of the mill, but continues to

yield high-grade ore down to its seventeenth level.

But the most important event in Rhodesia is the

uncovering of a big deposit of gold-bearing agglom-

erate on the Shamva claims in the Abereorn district.

Already 25 to 30 million tons of ore expected to

yield a profit of 10 to 12 shillings per ton is said to

be assured, and actual reserves exceeding 1,000,000

tons of 5 dwt. ore have been proved. This should

become one of the big gold mines of the world.

West Africa has felt the lack of labor, ai well as

other obstacles to profitable operations. The out-

ghe
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that Western Australia has been losing ground

steadily, owing to the exhaustion of the big mines.

In 1910, however, for the first time in many years,

three promising new developments can be chronicled :

at Bullfinch, as already mentioned, at Youanme, and

at Meekatharra. The big mines at Kalgoorlie are on

the decline, and recurrent disputes over dwindling

reserves only serve to warn the public that their

glory has departed.

PBOIJUCTIO.N OF OOI.O I.N WESTERN AUSTBALIA

Month. Export. Mint. Total. Total.

1910. Oz. Oz. Oz. £

January 34,327 97,960 132,267 551,917

February 35,169 87.947 123,116 522,959

March 26,515 100.479 126,994 539.433

April 30.240 107.524 137,764 585,181

May 29.244 109.165 129.409 549.696

June 35,294 97.207 132,501 562.825

July 31,986 101,132 133,118 565.445

August 36.028 100,590 136,618 580,313

September . .

.

34,787 110.131 144,918 615,569

October 21,911 101,183 123,094 522,867

November . .

.

27,280 99,341 126,621 537,489

*I>eceniber .... 30.000 100.000 130,000 553,400

Total 372,781 1.203.659 1.576,420 6,697,094

•Estimated.

auhtkai.ahian uiii.I) i>Koi>r< tion

1908. 1909. 1910.

Queensland £1.960.766 £1,916,468 £1,510,000*

New South Wales. 954,85f 869.546 833.000*

New Zealand 2.004.925 2,006,910 2.005.000*

West Australia .. 6,779.763 6,696,112 6.697.000*

Victoria 2.872,990 2,897,340 1,927,500+

*E8tlmated. tFor 9 months only.

In Victoria, once the most productive gold region

in the world and later famous for its deep mines, the

Hritish public now takes scanty interest, for the

'deep lead' companies, which represent the last

effort to enlist English capital, are defunct. Final

obsefpiies were performed during the past year.

That gloomy chapter is closed. On the whole Lon-

don's participation in Victorian mining has been a

succession of failures. The best mines were never
offered in England. However, domestic capital,

chiefly from Melbourne, has been profitably em-
ployed, particularly at Ballarat and Bendigo. The
latter, famous for its saddle-reefs, has had a revival

<lue to the finding of rich ore on the Sheepshead reef,

one of the anticlinal axes parallel to the main 'lines

of r<'ef.' The new discoveries are at a relatively

shallow horizon and may stimulate lateral, as against

vertical, prospecting. Dredging has proved suc-

ces-sfiil in Victoria on a small scale at several lo-

calities, but lately trouble has been made by the

farmers, as in other districts where river-beds are

being uptorn in the course of systematic digging
for gold.

New South Wales looms large in the eyes of the

London financier by rea.son of Broken Hill, the mines
of which district belong geographically to New
South Wales, but industrially to South Australia.

On the Harrier range, synonymous with Broken Ilill,

the application of the flotation processes has given

fresh life to the exploitation not only of the large

reserves of low-grade ore in the mines, but to the

treatment of the big heaps of failing, the refuse from

former milling operations. The output of eciicen-

trate, averaging 47% zinc, will be about 430,000 tons

for the year, which represents about one-fifth of the

total world production of spelter. The higher price

of the metal has helped to augment profits and to

justify the formation of companies to benefieiate the

old tailing, which, as now treated, averages about

-mjc zinc, 81/.% lead, and 10 oz. silver. The lead

and zinc concentrates are shipped mainly to Ger-

many, thus provoking Australian jealousy of the Eu-

ropean markets and inciting talk of an export duty.

The Great Cobar copper mine was the victim of a

metallurgical blunder which almost wrecked the en-

terprise. However, as the mine contains plenty of

ore and the plant has been re-organized, the share-

holders are hopeful. But it has been a severe trial.

In Queensland the year has been darkened by the

Great Fitzroy fiasco, due to an error in sampling

and to a mistaken application of water concentra-

tion. On the other hand, the Mount Elliott and the

New Einasleigh are two copper enterprises that

give promise of substantial returns. At Charters

Towers the deeper workings on the Brilliant and

Day Dawn lodes continue to give excellent results.

But the Mount Morgan is still the chief pride of

Queensland. Up to November 30, 1910, this mine

had yielded (since 1886) no less than £16.507.000,

of which £1.335.000 was due to coppe* and the rest

derived from gold. During the year the comple-

tion of the railway to the Many Peaks mine has

afforded a needed supply of basic flux, suitable for

admixture with the pj'rite smelted at the old mine.

In Tasmania the Mount Lyell, which now includes

the North Lyell. has done fairly well, the output of

the two mines yielding a satisfactory smelting mix-

ture. An interesting recent change is the shipment

of the blister copper to Port Kembla, in New South

Wales, instead of Baltimore. British capital is not

interested in Mount Bischoff, the great tin mine,

which has recently received increased technical aid,

but it is responsible for the Briseis, a 'deep lead'

near Derby from which much was expected at one

time. The copper discoveries at Mount Dundas and

Mount Read have been financed in Australia, but

the Tasmania, an old gold mine near Launceston, has

l)een the subject of a reconstruction, which was

barely effected when good ore was found on the

1370-ft. level. If this English company has any luck

the effect will be to encourage speculation in Tas-

mania; if not, then otherwise, for a good deal of

money is involved.

New Zealand has been prominent on account of

the anxiety over the Waihi, the quotation for which

has fallen from £91/0 to £5% on 500,000 shares. It

has been known locally for two years that the lowest

level showed impoverishment, especially on the

Martha lode, and the efforts to escape the unpleas-

ant fact have only augmented the fears of English

shareholders. In September it was announced that

the decline in the grade of the ore neces.sitated a

decreased output from £18,500 to £17.000 per week,

indicating diminished dividends from 18s. per share

for 1909 to 16s. per share for 1910. On the other

hand, the adjoining mine, the Grand Junction, has
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been doing so well as to justify an enlargement of

the mill. Elsewhere in New Zealand the Progress

and Blaekwater mines at Reefton are owned in Lon-

don ; of these two, the Blaekwater is doing well. At

the Talisman, near Karangahake, the excessive

water has been overcome by new pumps, and re-

cent discoveries on the lowest level are encourag-

ing.

India.—Gold mining is mainly confined to the

Kolar goldfield, and the six companies at work are

practically controlled by John Taylor & Sons, an

old and conservative firm of engineers. The past

year has been uneventful, the uneventfulness of

quiet prosperity. The four big mines, the Mysore.

Nundydroog, Champion Reef, and Ooregum, repre-

sent a total capitalization of £1,208,772, having a

market value of £5,719,485, on which an average

dividend of 11.3% is paid annually. This is gold

mining at its best.

GOLD OUTPUT OF KOLAB DISTRICT

Month. 1909.

January £173,555

February 153,542

March 170,106

April 170,578

May 172,156

June 171,585

July 172,552

August 173,318

September 173,279

October 173,496

November 176,027

December 203,703

Total £2,083,901

1910.

£174,314

170,725

176,231

175,539

175,387

174,923

175,523

175,356

175,687

175,719

175,604

200,000

£2,125,008

It is apparent that the output of the gold has

been fully maintained during the year. The de-

velopments at the Mysore, Nundydroog, and Oore-

gum have been consistently good ; the Champion Reef

has been in poor ground for two years, and the

profits have been seriously reduced, but the grade

of the ore discovered during the year has gradually

improved and the position is now more hopeful.

As regards other gold-mining districts in India,

Dharwar has proved a disappointment, and Anan-

tapur continues to hold out hopes for profitable

operations.

Canada came unpleasantly to the front during

the Stewart fiasco, but since then the Porcupine

district has attracted merited attention, following

by tentative participation in development. Cobalt

has been in evidence through the La Rose, Nipissing

and one or two other silver-mining companies, but

only to a slight degree. Oil shale in New Bruns-

wick, coal in Ontario, dredging in British Columbia

have engaged private enterprise, but on the whole

Canadian mining has not been prominent. The
liquidation of the Le Roi Mining Co. closes an un-

happy chapter; on the other hand, the better re-

sults from the Le Roi No. 2 have done credit to

Rossiand.

Mexico has held a place of importance both in

London and Paris. The shares of the El Oro group,

especially Dos Estrellas, Mexico Mines, and Carmen,
have been boosted by our French friends. The Es-

peranza has received several setbacks, owing to

decreasing profits, but the old El Oro mine itself

has done well, with illusive promise of betterment

in depth. The year began with the flotation of the

Santa Gertrudis, at Pachuca, the purchaser being

the Camp Bird company, famous as the owner of

a rich mine in Colorado. Another later issue was

the Santa Gertrudis South. Improved returns from

the Mazapil Copper Co. in Zacatecas have pleased

the shareholders and done credit to technical man-

agement. The old Palmarejo is doing better. Pur-

chase of the Buena Tierra, at Santa Eulalia. and

the formation of the Santa Rosa company mark the

continued financial activity of the Exploration Com-

pany, so long honorably connected with mining in

Mexico. The oil development along the Gulf coast

and the ensuing fight between the Standard Oil and

Pearson groups provoked comment in London, but

the interest has not been expressed in terms of

money. It is likely, however, that the coming year

may see more active participation. Moreover, sev-

eral metal mines are known to be under option and

may become the basis of new companies shortly.

South America has made no large demands upon

London, at least as regards mining. The Poderosa

copper mine, in Chile, has given anxiety, but is

now yielding high-grade ore. The Braden Copper

Co. sold some of its bonds in London ; they were

freely taken, this enterprise being considered per-

fectly sound. The Ferrobamba in Peru was about

to be exploited by an English group when an en-

terprising American, A. C. Burrage, suddenly made

an offer, probably in the interest of the Amalga-

mated Copper Co. In Argentina the Famatina ha.s

made a new start under happier auspices. In Brazil

the St. John del Rey and the Onro Preto are old

companies, which continue to peg along successfully,

while in the north the Brazilian Goldfields and other

newer concerns are exploring a region that may
prove important as a source of gold.

Siberia has loomed big this year by reason of the

excellent results obtained from the Spassky, Kysh-

tim. and Atbasar mines, all of which are controlled

in London. Some American capital also is involved

in the Kyshtim. But the largest British interest is

undoubtedly in the Lenskoie. a Russian company

controlled by the Lena Goldfields, an English cor-

poration, which has paid £112.221 in dividends on

an issued capital of £1,122.210. The production of

gold by the Lenskoie for the last fiscal year, ending

October 1910. was worth £1.600.000, of v.hieh

i;600,000 is estimated to be profit. Apart from the

magnificence of the yield, the technical man will

be astounded to learn that the average working

cost is 24s. or $6 per cubic yard. Even an Alaskan

miner will wonder at the excessive cost, for the

Lenskoie is a drift mine in frozen ground, bedrock

being 100 ft. deep. New ventures are in prepara-

tion and more English capital is likely to be found

for Siberia in the near future, despite the unsym-

pathetic attitude of the Russian Government and

the red tape of the Mining Department, both of

which are serious obstacles to successful exploita-

tion.
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Zinc Production in Australia

By EJdwakd Walkeb

After years of experimental work, the vast zinc

resources of Broken Hill are now being successfully

beueiiciated, so that the output from the district is

approximately one-fifth of the entire production of

the world. Twenty years ago Broken Hill was a

large producer of the lead and silver derived from

oxidized ore. When at depth the carbonates and

oxides gave way to stdphides. it was found that zinc

was also present and thereafter it soon formed an

important constituent of the ore. The two sulphides

were so intimately mixed that jigs failed to extract

lost in the slag. Eventually the various companies

decided to go back to mechanical concentration, the

efficiency of the jigs was greatly improved, and

tables were introduced. In this way the extraction

of lead and silver was increased, but still the tailing

contained most of the zinc, much of the silver, and
some lead; and the silver-lead-zinc slime was also

a waste product. Both tailing and slime were
stacked or impounded for future treatment. Efforts

were made to deal with the problem by means of

magnetic separation, but no satisfactory results were
obtained.

About ten years ago the selective action of oil for

sulphide particles and the agglomeration of such

particles into a frothy scum claimed the attention

Mintnli StpmUon Plant at tht Sulphide Corporation's Central Mine, Broken Hill, Australia.

more than one-fifth of the lead, and modern table

concentration was a thing unknown. Another fact

that stood in the way of mechanical concentration

was the high specific gravity of the gangue, espe-

cially of the garnet and rhodonite. The eflforts of

metallurgists were therefore devoted to the discov-

ery of leaching and smelting methods. A vast num-
ber of different processes were tried, of which per-

haps tlic Ashcroft and the Fry-Everitt received the

greatest amount of attention. The former was a
leaching proces.s. the zinc being deposited eleetro-

lytically: and the latter was a smelting proces.s.

using a soda compound for the production of a

liquid sla<;. The former failed becau.se of its cost

and because of the zinc being produced in a spongy
and easily oxidizable form, and the latter because
all the zinc and much of the silver were irrecoverably

of a number of scientists at Broken Hill and else-

where. The principles upon which all these various

processes are founded have been known for a great

many more years than is commonly supposed. I

need not go into the matter here, for 1 gave a his-

tory of the subject in 'J'lie Miiiiiiij Magazine for Sep-

tember 1909. The Elmores were the first to devise

a continuous process and to make it work in i)rac-

tice, and their first application depended on the

power of oil to lift and float away all the suljthide.

This recpiired so much oil and such a big plant that

it became obvious that it could have few practical

applications. At about the same time Cattermole

experimented with oil, acid, and air-bubbles: his

patents and those of Sulman, Picard, and Ballot

form the subject-matter of a second process. It was

adopted at the Central mine at Broken Hill belong-
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ing to the Sulphide Corporation, and is now ope-

rated by the Minerals Separation company. Another

process, devised by Potter and improved by Delprat,

uses no oil but floats the sulphides by immersion of

the ore in hot acid solution. This has been used

at the Broken Hill Proprietary. Later came the sec-

ond Elmore invention known as the vacuum process;

then the De Bavay process, which depends for its

floatintr power on surface tension ehiefl.> ; and re-

cently the Murex process, in which magnetic mate-

rial is added to the pulp together with oil and sul-

phate of alumina and the agglomerated magnetic

material and sulphides extracted by an electro-mag-

net. These various types of flotation processes came

to the aid of metallurgists at Broken Hill. By such

means the zinc sulphide contained in the tailing was

separated from the heavy gangue. The concentrate

thus produced contained varying amounts of lead,

often sufficient to penalize it when sold to the zinc

smelters, so it had to be given another dressing on

tables to make separate zinc and lead products.

The production of zinc concentrate by flotation

at Broken Hill dates from 1903, when the Delprat

process was started by the Broken Hill Proprietary,

and the ^Minerals Separation process by the Sulphide

Corporation. The Potter process, which was sim-

ilar to Delprat 's and is now incorporated with it.

was tried by the Zinc Corporation, which was organ-

ized by Bewick, Moreing & Co. in 1903 to work the

dumps belonging to the Block 10, British Broken

Hill, and Broken Hill South Silver Mining com-

panies. When it failed, the Minerals Separation

process was tried, also unsuccessfully, and eventually

the Corporation adopted the Elmore vacuum proc-

ess. Subsequently the De Bavay company started,

and last year it was expanded into Amalgamated
Zinc (De Bavay 's). This company owns some of

the dumps at the Broken Hill South ; it is treating

current tailing from North Broken Hill, and since

March last the current tailing from Broken Hill

South.

As regards the Minerals Separation, this com-

pany is working dumps purchased from the

Sulphide Corporation and is treating the current

tailing of the Central mine on a royalty; these

dumps are nearly exhausted, but the current tailing

amounts to 5000 tons per week. Of other mines at

Broken Hill, the South Blocks is accumulating zinc

tailing for future treatment. Block 14 is trying the

Murex process, and Block 10 recently erected an

Elmore plant for treating the current tailing, but

found it unsuitable for the purpose. Broken Hill

South Silver sold some dump to the Zinc Corpora-

tion and some to Amalgamated Zinc (De Bavay 's) :

until March last the current tailing was sold to

the former and since then to the latter.

As regards the output of zinc concentrate, the

total has risen from 57.602 tons in 1904 to 375.906

tons in 1909. The output for 1910 will probably be

about 430,000, averaging 47% zinc, of which 120.000

tons will come from the Sulphide Corporation dump
owned and worked by the Minerals Separation com-
pany, 70.000 tons from the Sulphide Corporation's
current tailing, 87,500 tons will be produced by the

Zinc Corporation, and 95,000 tons by Amalgamated

Zinc (De Bavay 's). As the Sulphide Corporation

dump is nearly exhausted, it is probable that the

total output in future years will never again be as

high.

Another important point to remember is that

the dump material still to be worked by the other

companies is of lower grade than those portions al-

ready beneficiated, for in starting the various plants

the better portions of the dumps were usually

worked first. The average of the material now

treated is 20% zinc, GV^fc lead, and 10 oz. silver,

but there must be many parts of the dumps where

the zinc content is not greater than 12^0. The aver-

age cost of treatment is 8s. per ton, which at present

prices is the net value of material assaying 11%

zinc, 5% lead, and 7 oz. silver, so that much of the

remaining dumps will yield only a small margin of

profit. As regards the future price of zinc, we may

assume that, as the Broken Hill output, which is

the chief factor, will not increase, the present price

will not recede. It is not certain how the European

producers, some of whom have been obliged to sus-

pend operations owing to their ore being of less

value and regularity in content than the Broken

Hill concentrate, will be affected by this slackening

of the Australian supply. They may be able to re-

enter the market and so prevent any great increase

in the price of zinc.

I have so far sketched the method of treating the

zinc tailing and have shown that it is now being

utilized to the utmost. There still remains the prob-

lem of the silver-lead-zinc slime, and several work-

ers are endeavoring to reach a solution from differ-

ent points of view. This slime is high in lead and

zinc, and contains much gangue, being similar in

constitution to the ore. It is not amenable to con-

centration by tables and even if treated by a flota-

tion process, the concentrate derived from it would

be unsuitable for either the lead smelter or the zinc

distiller owing to the lead and zinc contents being

almost equal. During the early part of this year

announcements were made that E. J. Horwood of

the Broken Hill Proprietary had succeeded in adapt-

ing the sulphatizing roast to this slime in order to

coat the galena with sulphate, which is not amenable

to the flotation action. After the roast, the slime

is sent to the flotation plant, where the blende rises

and floats away, leaving the sulphatized lead behind.

The success of this process on a practical scale de-

pends on the accuracy with which the temperature

of the furnace can be maintained. The process has

not yet been perfected. In the meantime the Min-

erals Separation company has devoted much time

to a consideration of another scheme : and their en-

gineers are in favor of treating the whole of the

discard of the lead concentrators, without dividing

it into zinc tailing, barren tailing, and slime. They

consider that any slight loss due to the lower aver-

age zinc content will be more than compensated by

the greatly increased output. The result of this

'total' treatment will be watched with interest. By
adopting this system the Sulphide Corporation, using

the Minerals Separation process, has the only mill
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in the world that takes a mixed lead-zinc ore and

turns out a high-grade lead concentrate and a high-

grade zinc concentrate in one continuous operation,

and at the same time sends to the dump tailing from

which practically all the lead, zinc, and silver have

becTi extracted.

It shoukl be noted that the metallurgy of zinc

has altered radically during the last few years. The

German firms who buy this zinc concentrate are

not so desirous nowadays of having a minimum lead

content. Formerly zinc sulphide ores or concen-

trate having a large percentage of lead were not

in demand and were heavily penalized. Zinc metal-

lurgy has undergone changes recently. For instance,

the retorts are now made by the hydraulic press

and are capable of withstanding reactions quite un-

suited to the old porous retort. JIany improve-

ments have also been made in the condensers, where

the volatilized zinc is caught. The result of these

various improvements has been that lead is not the

bogy to the zinc distiller that it used to be. In

the ca.se of Broken Ilill zinc concentrate the lead

content has become a necessity to the zinc distiller,

for it is of value in collecting the silver present in

both zinc and lead sulphides. The new metallurgy

provides for the collection of as much lead and silver

in the zinc-retort residue as possible, and this

residue, instead of being thrown away, is now treated

in the lead furnace for the recovery of the lead

and silver. The buyers of Broken Hill zinc concen-

trate during recent years have modified their terms

of purchase as regards the lead content. They now
penalize any zinc concentrate containing less than

5% lead: from 5 to 8% they pay nothing for the

lead: and for anything above 8%, they make an

allowance. There is, however, no advantage to the

seller in having any more than 5% lead, for everj-

1% zinc content is worth more than 1% lead, seeing

that the prices of the metals favor zinc. Another
interesting point is that the payment for the silver

in the zinc concentrate is at the rate of one shilling

per ounce over a minimum, which is generally about

5 oz., and in the lead concentrate the rate is 28. per

ounce of silver. It is clear that the terms of con-

tract make it advantageous to the seller to get as

much lead and silver into the lead concentrate as

possible, as long as the lead in the zinc concentrate

is not allowed to fall below o7, . This alteration in

the terms of purchase receives the attention of .sell-

ers, who have to judge which is the most profitable

way of treating the zinc tailing. It is elear that the

Minerals Separation company had the point in view
when deciding to adopt the 'total' treatment men-
tioned above. This leads me to another question

of vital importance to Broken Hill. At the present

time the mines are absolutely at the mercy of the

German smelters in the matter of zinc concentrate,

jnst as yearg ago they were under the thumb of Eng-
lish and German buyers of lead ores and bullion.

It is not surprising to hear that the mines, under

the leadership of G. D. Delprat, the manager of

the Proprietary, are atritatint: for a protective ex-

port duty, to encouraee the loenl smelting of the

zinc concentrate.

The industry is unfortunately still under the

shadow of litigation, which becomes more embit-

tered and more complicated as time passes. More
lawsuits are threatened. The action brought by the

owners of the Elmore patents against the Minerals

Separation company has passed through all its stages

in England, resulting favorably to Minerals Separa-

tion, and is shortly to be repeated in Australia, in

the form of an action by the owners of the Austra-

lian Elmore patents against the Sulphide Corpora-

tion, which uses the Minerals Separation process.

Another lawsuit is being started by the Potter Sul-

phide Ore Treatment company against the Sulphide

Corporation, which will thus be attacked from both

sides, the Elmore alleging infringement of the selec-

tive action of oil in a flowing pulp and the Potter

company claiming the sole right to hot acid solu-

tions. I also understand that the Minerals Sepa-

ration company is commencing actions in England

against the Zinc Corporation and in Australia against

the Amalgamated Zinc (De Bavay's) company. The
position is further befogged by the Zinc Corporation

adopting the Minerals Separation process in the ex-

tension of plant now in process of erection, and by

the Amalgamated Zinc having an option on the

Potter process. Another lawsuit more recently an-

nounced is one by the Elmore company against Ger-

man buyers of Broken Hill zinc concentrate. The

German Patent Office granted a patent to the El-

mores covering the use of the selective action of oil

in a freely- flowing pump. Other inventors have not,

for one reason and another, obtained in Germany

the exact equivalents of their British and Austra-

lian patents. Consequently the Elmores claim to

hold a master patent in Germany and they contend

that they have the right to collect a royalty on all

concentrate smelted in Germany produced by any

method using oil in a freely flowing pulp. They

argue, for instance, that the zinc concentrate ob-

tained by the Minerals Separation process is pro-

duced by such a method. It is a ticklish question,

and it is not for me to discuss it.

It has always been a wonder to me that the prin-

ciple of flotation has never found application in

America. The chief objection urged by American

engineers appears to be that the older plant was

expensive to construct, and that the cost of oil.

acid, and power was high. I would here mention

that the expense of construction and the cost of

working have been greatly lowered, and the mechan-

ical efficiency has been notably increased. Most of

the processes use very small quantities of oil and

acid. For instance, the Jlinerals Separation plant

to handle 6000 tons per month costs about £5000.

and when employing oil obtained from the iocal

eucalyptus tree requires only. 3 pence or 6 cents

worth of oil per ton of ore. and with some ores no

acid at all is required. Now that the flotation prin-

ciple has been proved to be of so great a service

at Broken Hill and has secured a lasting position

in concentration, American engineers will no doubt

once more examine its merits. This article is ex-

pressly written in the hope that they will do justice

to one of the great triumphs of metallurgy.
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Nome Dredges in 1910

By T. M. Gibson

The season of 1910 at Nome was in many ways

a most important one. While the ontpnt amounted

to about $500,000 less than in 1909, being estimated

at this time of writing, late in October, at $3,567,608,

it may be predicted that the yield was lower than it

will be for many years. The reason for the expected

increase lies in the number of dredges erected

and started on Seward Peninsula this season. Not

only, however, were an unusual number of boats

launched, but plans for the same sort of activity in

1911 are already being made. At least five new

dredges are expected next spring. Two will be

made this season, as both the machine and ground

are fully up to expectations.

The Plein Mining & Dredging Co. completed the

construction of a dredge on Otter creek, a tributary

of Nome river, in the early part ^of September. Mr.

Plein, the manager, planned in October to run till

November 1. Actually he kept the dredge going till

November 26. More permanent frost was found than

they anticipated, but the gold tenor of the gravel

handled has been above expectations, and on the

whole the men concerned are so well pleased with

the showing made that they contemplate building

another dredge next season. Their dredge has a

Sy^-ft. open-connected bucket line, revolving screen,

and pan stacker. It is driven by steam power, and

crude oil is burned for fuel. It has compound con-

Seward Peninsula.

placed on Solomon river, one on Cripple, one on

Sinroek, and one on Kougarok.

Of the dredges constructed this season, the Sioux-

Alaska Mining Company's boat built on Moss gulch,

a tributary of Nome river, was the first to begin

operation, and had a sixty-day run. The dredge has

a 2y2-ft. ppen-connected bucket line, revolving

screSn, and belt stacker. It is driven by gasoline

power. A 50-hp. engine drives the bucket line,

screen, winches, and stacker, and a 35-hp. engine

drives the pump. It was designed by the Northern

Construction Co. and built at the Union Iron "Works,

San Francisco. The company was financed in South

Dakota, H. G. Solem of Baltic being president, H.

0. Smith of Dell Rapids being treasurer, and Collin

Murray of Nome and Seattle, manager. Mr. ^Murray

states that they are well satisfied with the showing

densing engines, and a water-tube boiler. It has

no spuds, and digs on head lines entirely. They had

the misfortune to break one of the low-pressure col-

umns at the beginning of operations, and it could

not be repaired until certain parts were shipped here

from San Francisco. These were not received until

the last boat, so that they have operated on less

power than was designed for the dredge, and as a

consequence have been unable to work up to the

normal capacity. The machine was designed to dig

2000 cu. yd. per day, but in its crippled condition

could only wash an average of 1300 cu. yd., and

the men in charge have been compelled to adjust

the digging apparatus to the washing capacity. The

broken cylinder will be repaired before the season

opens next spring, and long-continued prosperity is

anticipated for this enterprise. The dredge was
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Arctic Gold Dredging Co.'i Dredgt, Siundtrs Crttk. Nome District

(Kullt by Inlon Iron Wurki.)

Flodin Gold Mining Co. 's Dredgt No. 1, September 21, 1910, Nome District.

(Built by lUidon Irou Wurki )

built by the Risdon Iron Works of San Francisco,

and installed under the able supervision of Gerald

Hutton. the Alaska representative of this firm.

The Arctic Gold Dredging Co. has installed a

dredire during the pa.st season on Saunders creek.

about ten miles east of Nome. It was designed by

W. W. Johnson and built at the Union Iron Works

of San Francisco. It has a 'i'/j-ft. open-connected

bucket line, revolving screen, and belt stacker. It

is driven by gasoline engines, having a oO-hp. en-
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gine which drives the bucket line, winches, screen,

and stacker, and a 35-hp. engine to run the pump.

There is also a small boiler which is used to supply

a steam-heating plant. By placing light housing

over the stacker and over the bucket line down to

the water-level, and a return steam-pipe on each

side of the bucket and stacker ladders, the operators

are able to prevent ice from forming on the belt

and bucket lines, when the temperature is much

below freezing point. By the use of this plant, they

hope to be able to run considerably later in the fall

than the weather conditions would otherwise permit.

This company has its headquarters in Wichita, Kan-

sas, and was financed by Kansas and Nebraska capi-

talists. The dredge was shipped here last spring

to be installed on Arctic creek, a tributary of Cripple

river, 15 miles west of Nome, but a more careful

examination of the area upon which it was to be

installed convinced Frank Middaugh, the manager,

that the ground was not as well suited for dredging

as had been supposed. He immediately secured sev-

eral claims on Saunders and Grass creeks, and

changed the destination of the machinery from the

mouth of Cripple river to the mouth of Hastings

creek, into which Saunders creek flows. By exerting

the utmost energy, he had his dredge built and run-

ning by the end of the first week in September. He
closed on October 15 to catch the last boat out. Upon
being interviewed, he said all were well pleased with

the showing made this season. In the five weeks the

dredge had been operated, enough had been made
above operating expenses to cover the cost of freight-

ing the plant to the ground and building it, and the

owners look forward to a long and successful career.

A. E. Helm of Wichita, Kansas, is president, and

F. E. Braucht secretary-treasurer of the company.

Another dredge is being installed on Saunders

creek by the Saunders Dredging Co., of which Andy
Anderson of Nome is the president and manager,

and J. J. Cole treasurer. The dredge has a 3i/2-ft-

close-connected bucket line, revolving screen, and
belt stacker. It is driven by gasoline engines and

is equipped with one 80-hp., one 25-hp., and one 10-

hp. Metz & Weiss engine. It was designed and built

by The Bucyrus Co., and was shipped here to be in-

stalled on the Casadepaga river, but the company
became involved in financial difficulties, and was
unable to proceed with the enterprise. A new com-
pany was then organized among local capitalists.

and the dredge machinery purchased from the Casa-

depaga company, and it is now being rapidly erected

on lower Saunders creek. It will be ready to operate

by the time the frost is out of the ground in the

spring, and, as it is well known to have a large

area of rich -ground in which to work, there is no
doubt of its success.

Sivertsen & Johnson, who made such a signal suc-

cess last season operating a small gasoline-driven

dredge, on Solomon river, have this season installed

a new one in the same area. This dredge has a 21/0-

ft. open-connected bucket line, revolving screen, and
pan stacker. It is driven by steam power, and coal
is used for fuel. It was completed in the early part
of September, and has had about a six weeks' run

up to the time of writing. It has operated in ground

from eight to twelve feet deep, with a rough lime-

stone bedrock, and has averaged about 1500 eu. yd.

per day. The exact amount of the output has not

been obtainable for publication, but it is well known

that this area contains some of the richest gold-bear-

ing ground on the Solomon river, and it is certain

that the clean-ups amounted to many thousands of

dollars per week. The dredge was built by the Ris-

don Iron Works, and installed by Gerald Hutton.

The Flodin Mining & Dredging Co. of Chicago has

built a dredge of the same size and design as the

Sivertsen & Johnson dredge, near the mouth of Big

Hurrah creek, on the Solomon river. This dredge,

the Plein dredge near Nome, and the Sivertsen &

Johnson dredge were under construction at the same

time and were launched on the same day. They are

all of the standard Risdon type, with some modifi-

cations to meet local conditions. The work of as-

sembling the machinery and constructing each of

these dredges was under the supervision of Gerald

Hutton, and this energetic engineer has shown

marked ability in accomplishing a big task, under

many difficulties, to the entire satisfaction of all con-

cerned. This dredge is credited with having mined

$60,000 in the six weeks it has operated, and while

I cannot vouch for the truth of this statement, it

is working in a rich area, and an output of $10,000

per week from a dredge handling an average of 1500

cu. yd. per day should not cause surprise. Claes

Flodin of Chicago is president and manager of the

company, and Benjamin Flodin is secretary.

On the upper Solomon river near the confluence

of the East Fork and Solomon, another dredge has

been constructed this season. It was built by The

Bucyrus Co. for the Solomon Dredging Co. which

was financed at San Francisco, and is managed by

Frank I. Reid of Nome. P. R. Parker, Pacific Coast

engineer for The Bucyrus Co., was in charge of its

construction. This is said to be one of the best con-

structed and equipped dredging machines yet built

in the North. Its hull is 80 by 45 ft. and 7 ft. deep.

It is equipped with a 150-hp. Mosher water-tube

boiler, and crude oil is used for fuel. Its main en-

gine is a Ball 90-hp. compound condensing engine,

arranged to run tandem. This drives the bucket

line, screen, and stacker. The pumps are driven

by a 60-hp. compound condensing engine. The

bucket line contains 62 close-connected buckets of

Si/o-ft. capacity, and at normal speed, 20 of these

are delivered per minute. The screen is of the re-

volving type, 60 inches in diameter and 25 ft. long.

The perforations are graduated from ^s to IV^
inches. An 8-in. centrifugal pump delivers water
to the screen sprayer, and a 4-in. auxiliary pump
sprays the buckets as they dump into the hopper,

and supplies additional water to the gold-saving

tables. Its tailing conveyer is of the belt type, usual

to Bucyrus machines. It is lighted by a 6-kw. dyn-
amo carrying 100 lamps, and is equipped with a

steam-heating plant to prevent the stacker and
bucket line from freezing as the cold weather conies

on in the fall. Owing to delays in delivery of mate-
rial, and to the substantial manner in which this
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dredge has been built, it has required practically the

whole season to assemble and complete the dredge.

It was finished and began operations October 14,

and is now in full swing. !Mr. Reid informed me

that he hoped to get in a thirty-day run before the

cold weather compelled him to close for the winter.

The Alaska Gold Dredging Co., which built two

dredges in the Council district last year, has this

year erected another on Willow creek, a tributary

of the Ca.sadepaga river. It is a 2i4-ft. open-con-

nected dredge, driven by two gasoline engines of

40 and 25 hp. respectively. It has a revolving screen

and belt stacker. It was completed late in Septem-

ber and was run long enough to prove its efficiency

in handling the rich Willow creek gravel. This is

the fourth dredge built on Seward Peninsula through

sticky material. The gold is coarse and easily

saved, and the tenor is from 40c. to $1.50 per cu. yd.

The banks of these streams are frequently in the

grip of permanent frost, and are not dredgeable,

but the beds of the streams over which the water

flows are almost invariably thawed, especially if the

stream carries a considerable volume of water.

Many of these streams have been worked by
the pick and shovel method, but as the miners

can make only wages, and sometimes not even

that, most of the stream beds in this class still re-

main to be turned to profitable account by other

methods. There are innumerable opportunities

here for the investment of from $15,000 to $50,000

in enterprises that, if intelligently managed, will

give profitable returns on the investment. This class

Wild Ooost M. 6 T. Co.'s Drtdgt. Began Operations Stpltmbtr 26, 1910.

(BuUt b7 Yub« ConstrucUon Co.)

the efforts of the old pioneer, Jerry Wilson, who is

president and manager of the Alaska Gold Dredging

Co.. and. while it is not definitely known that he will

do so, it will not surpri.se the old-timers here if he

should bring another with him next spring. Kimball

& Saupe have constructed a small dredge on Melsing

creek, near Council city, during the past season, and

have had a successful run of nearly 60 days, hand-

ling about 1000 cu. yd. per day. Melsing creek is

a type of many streams (m Seward Peninsula which

oflfer big returns on a comparatively small invest-

ment in a dredging enterprise. The gold-bearing

gravels are from 5 to 15 ft. deep, lying for the

most part on decomposed schist, or else on shat-

tered and broken limestone, or, in some cases, on

a false bedding of sandy silt or clay. There are no

large boulders and the gravel is for the most part

well washed, and comparatively free from clay or

of property is not held at high prices, and in many

cases the owners would be glad to put up a large

tract of ground as an offset against a small but sub-

stantial dredge, and divide the profits over working

costs.

Among the many dredges installed on the Penin-

sula this season, none is more substantial or better

equipped for work than the one built for the Wild

Goose Mining & Trading Co. on upper Ophir creek,

in the Council district. It was built by the Yuba

Construction Co. of IMarysville, California, and em-

bodies all of the best features of this company's

standard designs, together with such additions and

improvements as could be suggested by C. H. JIunro.

manager for the Wild Goose company, who is himself

not only an expert dredge superintendent but a con-

structing engineer of ability. His experience in this

district has thoroughly equipped him to handli- the
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problems which local conditions present. The dredge

has a close-connected bucket line, carrying 58 buck-

ets with a capacity of SVo cu. ft. each. The hull is

75 by 3714 ft. and 6 ft. deep. It has a revolving

screen 60 in. diam., 25 ft. long. The perforations

are graduated from % to 1 inch. The 'tailing is

handled by a Robins conveying belt of the best qual-

ity. The power is supplied by a standard gasoline

engine of 125 hp. Water is furnished by a 10-in.

centrifugal pump having a rated capacity of 2800

gallons per minute. The port spud is of Washing-

ton fir, while the digging spud is of angle steel and

weighs four and one-half tons. A steam-heating

plant maintains a comfortable temperature aboard

•the boat, and steam lines on the stacker ladder pre-

vent ice from forming on the belt when the chilly

winds begin to be felt in the fall. The boat is lighted

throughout by electricity, generated by a dynamo

aboard ship. No expense has been spared to make

this dredge a perfect digging machine and first-class

gold saver. Its capacity is 2000 cu. yd. per day. The

Wild Goose company owns a number of contiguous

claims on upper Ophir creek, and it is certain that

this dredge will add its full quota to the general

output for many years to come. It was finished in

the early part of October, and was run about ten

days with entire satisfaction to all. Owing to the

high cost of cordwood and the excessive freight

charges on coal and crude oil delivered to Ophir

creek, Mr. Munro chose a gasoline engine as the

most economical power developer under the prevail-

ing conditions. The Blue Goose company's dredge,

the pioneer dredge of Ophir creek, under the capable

management of Gilbert Eussell, has had a fairly suc-

cessful season, though much delayed in the early

part of the summer by the winter frost. Its capac-

ity is about 1000 cu. yd. per day. It is driven by

steam power. Wood is used for fuel and costs $10

per cord. It requires an operating force of nine

men. Its gross output this season was $55,000, of

which about one-half is profit.

The small dredge on No. 24 Ophir owned by
Charles Kimball has run steadily all summer, and
Mr. Kimball reports a very profitable season.

The Alaska Gold Dredging Co.'s two dredges on

Gold Bottom and Warm creeks near Council have
had to face extraordinary difficulties this season, and
have not met with as much success as was antici-

pated. These two dredges were built at the conflu-

ence of Gold Bottom and Warm creeks and were
but a short distance apart, when closed last season.

During the winter an ice sheet formed over a large

area in the beds of the streams about and in the

vicinity of the dredges, and by continued overflow
and constant accumulation, a bed of ice many feet

thick was formed. The season opened late and the

weather continued chilly and inclement until mid-
summer, and while this ice mantle slowly melted
away, it kept the warm air from reaching the frozen
gravel underneath, and was a serious obstacle for
the larger part of the season. The formation of
such an ice sheet over this area is unusual and was
entirely unexpected. It may not occur again for
many years. I am informed that the vardage

handled this season was about half what was ex-

pected, though the output was encouraging, all

things considered.

The Three Friends dredge and the Pearson dredge

on Solomon river, both of which have made a splen-

did showing in the past, were much delayed by the

late season this year. The Three Friends dredge

shipped in a new Bucyrus bucket line on the first

fleet of boats, and the Pearson dredge shipped a

modern water-tube boiler. Ice along the shore pre-

vented the ships from landing this machinery at

Solomon for many days after they reached the road-

stead off Nome. The Pearson dredge was finally

made ready to start on June 23, eighteen days later

than it started last year, and the Three Friends

did not get under way until July 6, thus giving

about a 100-day season. These two dredges, al-

though under entirely different ownership, have

operated for the last thiKje seasons near each other,

handling river gravel and the top foot or so of

bedrock, and working at depths ranging between

eight and fifteen feet. They are driven by steam

power, and burn coal for fuel. Coal costs $20 per

ton laid down by the railroad, to which must be

added about $1 per ton for wagon haul to the boats.

The Pearson dredge is a 5-ft. open-connected ma-

chine of the Risdon type, and handles an average

of 2000 cu. yd. per day. with an average fuel con-

sumption of 41/2 tons of coal. It is equipped with

compound condensing engines and water-tube boiler.*

The Three Friends dredge is a 5-ft. close-connected

machine of the Bucyrus type, patterned after the

best models of six years ago in all features, except

the power. It has ordinary flue boilers, and plain

slide-valve engines, exhausting into the open air. Its

fuel consumption averages 14^/4 tons otfioal per day,

and though it has a record of handling 3000 cu. yd.

per day for a 120-day run three years ago. it has av-

eraged only about 2000 cu. yd. pe^ <3^y during the last

two seasons. When this dredge was built in 1905 it

was the intention of the company to install electric

power on the boat in 1906. but litigation over water

rights and other causes have prevented them from

carrying out their plans, and they have operated

from year to year with the old make-shift boiler and
engine. A. J. Condee, the present manager, states

that they have had an excessive fuel cost of over

$20,000 per annum for five years. To save this loss

and to supply power for two more dredges which

they are now planning to build, the company will,

next year, erect an electric plant on the beach near

the mouth of Solomon river. The electricity will be

generated by steam power, and crude oil will be used
for fuel. Crude oil can be delivered into a tank on
the beach at a cost not to exceed $2 per barrel, which
is equivalent to coal at $7 per ton. The electric plant

as now planned, will cost $70,000 when ready to run.

but it is the intention to supply power to other

Later advices state that this dredge continued in opera-
tion till November 13 and took out $15,000 this year after

most of the other dredges had stopped. Last year the
Pearson, or Nome-Montana-New Mexico dredge, stopped
October 27. The operating season in 1910 was the longest
since dredging began on the Seward Peninsula.
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dredges on Solomon river, if suitable contracts can

be made, and in this ease additional units will be

jjlaeed in the power-house to meet the requirements.

Mr. Condee says he can supply electric power at a

cost of $7.50 per horse-power per month, whereas at

the present time those most favorably situated and

best equipped are paying about $30 for the same

power. It speaks well for Solomon river as a dredg-

ing area that it will bear such excessive and wa.ste-

ful charges and yet pay dividends to the operators.

There are now six dredges on the Solomon river, five

of which have steam power, and one ga.soline. At

least two more dredges will be installed in this area

in the near future, and they are to be designed larger

than any now in the field. Taking the average

power consumption at 100 hp. for each machine, and

the average saving as outlined above at $23.50 per

i
thawing plants with which the ground can be

I

thawed to a depth of 60 ft., at a cost of 8c. per cu. yd.

of material handled, and that the two dredges are

handling nearly 6000 cu. yd. per day. I wish to correct

this statement, as it appears ridiculous to those who
are familiar with the handling of frozen ground, and
with the conditions under which these dredges op-

erate. Neither of these dredges is equipped with a

thawing plant, nor has there yet been devised any
method by which ground may be economically

thawed to a depth of 60 ft., nor is there any method
known by which frozen ground at any depth may be

thawed at as low a cost as 8c. per cubic yard. With
coal at $20 per ton and crude oil at $3 per barrel, it

is safe to say that no frozen ground has yet been
thawed in this district at a less cost than 50c. per

cubic yard.

Tfcree Friends Dredge.

(Built by Weatern Knglnecrlng ± ConitructloD Co. Complete Equlpinent Furnished by The Bucyrus Ca)

horee-power per month, or $2350 for each dredge, by
uniting their forces, and erecting a central power-

plant, these companies can pay for such a plant, to-

gether with the cost of changing to motors on the

boats, in two seasons, from money which is now being

absolutely wasted as far as the dredging industry is

concerned.

The Wonder Creek dredge, near Nome, is still at

work and has had a seasfm of a little more than four

months. It is digging in ground about fifty feet

deep, and a mantle of frost at the surface is not a

•serious hindrance. Consequently, operations can be

l)egun here earlier in the spring than at dredges

in shallow ground. The Mlnhii/ and Srienlifir Press

in its issue of July 9, 1910, under the head of 'Special

Correspondence' from Alaska, is made to say that

this dredBP •and the Bonrhon dredge have installed

It is (|uite possible that with an economical boiler

of about 120 hp., mounted so it could be easily and

cheaply moved, burning crude oil and supplying a

battery of 100 points, a gravel bed from 8 to 12 ft.

deep could be thawed at a cost of 25c. per cubic yard

in the vicinity of Nome. In such a ease a carpet of

tundra from 2 to 6 or 7 ft. thick overlying the gravel

would not be detrimental, but rather advantageous,

as it would serve to prevent surface radiation and

consequent loss of heat. The extra length of points

I

required would not make them much more difficult

to drive, as a steaming point sinks readily by its own

weight in the tundra surface, and the driving head

would be within easy reach when the point hit the

gravel. This surface layer need not be thawed, but

could be undermined by the dredge, and then broken

down in blocks of considerable size, and floated and
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rolled back into the pond. There are a few frozen

areas on Seward Peninsula where the required condi-

tions as above described are found, and there may

yet be successful efforts made to dredge them. So

far, however, all dredging has been, and is being,

done in thawed ground, though a rib of frost is some-

times found and must be cut through. In such a case

the wear on bucket lips and pins is severe and dredge

masters will grapple with it only when absolutely

necessary.

The Wonder dredge has averaged about 2000 cu.

yd. per day, and though I do not know the amount

of the clean-up, I understand it has been highly

satisfactory. The Dexter creek dredge mentioned

as being under construction in the special corre-

spondence to which I have above referred, has its

existence only in the imagination of the writer, as no

such dredge is being built, nor has it ever been

started. The Bourbon creek dredge, the control of

which passed into the hands of Col. Stuart-Weatherly.

last winter, has had its usual season of bad luck this

summer. The Colonel was fortunate in securing the

services of Frank N. Wood, who made such an en-

viable record on the Three Friends dredge during its

first five years of operation, to act as his superin-

tendent. After a thorough overhauling, Mr. Wood
got the big machine under way about July 20. By

the most watchful attention he has managed to keep

it digging nearly all of the time until he laid it up for

the winter, about October 1. It has not been a suc-

cess and it may never start again until it has been

rebuilt into a better dredge and placed upon ground

suited for dredging and containing sufficient gold to

give reasonable returns. I am reliably informed that

a run of 17.000 cu. yd. averaged only 4e. per yard,

and another run representing about twice this yard-

age returned 12c. per yard. These values are en-

tirely too low to pay to work in this district. This

dredge is situated near the mouth of Bourbon creek,

almost on the edge of tide-water. The valley in

which the creek flows is a shallow depression in

the tundra and the stream is small, not even afford-

ing water to float the dredge in dry weather. There

has been but little re-concentration due to the creek,

and the gold found there is only such as may be

found anywhere over thousands of acres of the tun-

dra plain in the immediate vicinity of Nome. Colonel

Stuart-Weatherly frankly says that the drill records

made by his grantors were utterly unreliable, that

he has been deceived, and is much disappointed.

It is another exemplification of the danger of trust-

ing to the trader to tell you the age of his horse.

One must look at his teeth and be able to judge for

himself.

Away back in Ihe early days of Nome's history,

E. E. Powell, then of Portland, but more lately of

New York, came here with a small gasoline engine,

a chain of buckets, each of which resembled an or-

dinary water pai!. bolted to a sprocket chain, a

few sprocket wheels, bolts, belting, and a wagon-load
of timber. Bourbon creek, being near town and not

overcrowded with miners, offered an inviting locality

for Mr. Powell's experiment. Being a keen trader.

he was soon in posses.sion of one or two claims, and

in a short time had erected a sort of vest-pocket

dredge on wheels. lie and another man worked the

machine from the time it was finished until the end

of the season, and his tailing pile was so much bigger

than two men could have shoveled in the same time,

that, taken together with his exceptional conversa-

tional powers, he easily impressed the owners of

claims up the stream with the important part ma-

chinery was going to play in the future prosperity

of the camp, and particularly in low-grade gravels

like Bourbon creek, and that he was well equipped

to handle just such ground. He secured control of

several claims along the creek and the following sea-

son came in with two more of these small aggrega-

tions of machinery. These were erected at point*

higher up the stream and he began to feel that Bour-

bon creek was his particular cabbage patch. With

this idea in mind he organized the Anvil Hydraulic

& Drainage Co. and proposed to dig a drain ditch,

from sea-level at the mouth of Bourbon creek to the

foot of Anvil mountain some three miles away. To

accomplish this, it was necessary to get control of

a block of ground from the foothills to the sea. He
laid his scheme before the claim owners in his most,

persuasive manner, and before long he had the route

for his drain pretty well secured ; some of the elaink

owners had stock, some had 'gold bonds' issued bj"

his company, bearing 8% interest, and some had

money, but Mr. Powell had the ground. The follow-

ing year he came in with a much more pretentions,

machine. It was big enough at the base to put a

kind of pilot-house on it as a second story without

danger of becoming topheavy. He installed this,

machine a short distance from the mouth of the

creek and began to dig his proposed drain, which

was to be fifty or more feet deep through two miles;

of its length. His last machine was so far superior

to the others, that he abandoned them as instruments,

that had outlived their usefulnes.s, and they stand

today where he left them as monuments of his en-

terprise. About this time he became intimately as-

sociated with William Tecumseh Perkins, who had"

had considerable training as a promoter under-

the tutelage of John Rosene of the Northeast Siberia

company and Northwest Development Co. It

was not long before Mr. Perkins and Mr. Powell

had formulated a plan for a big company flotatiork

which seems to have been eminently successful. Mr.

Powell's connections had been in the West, but Mr.,

Perkins was in touch with the East. The Nome Min-
ing Co. was formed to lease the holdings of the

Anvil Hydraulic & Drainage Co. and the opportuni-

ties for profit-taking were painted in such beautiful

colors that they readily placed enough Nome Mining-

Co. stock to enable them to build an electric-power

plant at a cost of $150,000, and a dredge at a cost

of $97,500, and to enable Mr. Powell and ]\Ir. Perkins

to each have his own automobile. Pursuant to the

plan originally made, the Nome Mining Co. was
given a lease for a term of years on the Bourbon
creek holdings of the Anvil Hydraulic & Drainage

Co. at a royalty of 25% of the gross output, and an-

option to purchase at $1,750,000. The coustruclion

of the Nome Mining Co. dredge, eoromonly called':
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the Bourbon dredge and power plant, was begun

in the summer of 1907 and completed in the summer

of 1908. The dredge was built by contract, and the

design was drawn by the contractor. There was

neither a technical engineer nor a practical dredge-

man to draw the specifications, nor inspect the ma-

chine as the work progressed. The result was what

might have been expected, a mass of heavy machin-

ery without balance or a proper regard for the in-

terdependence of its various parts, and it has given

trouble from the start. ^lore than $65,000 has since

been expended in changes, additions, and improve-

ments, but it is .still only a makeshift affair. Mr.

Powell, although abandoning his big drain ditch

scheme on the birth of the Nome Mining Co., has

not been identified with the active management of

the latter company since the dredge and power plant

were completed. The Eastern stockholders were

given the privilege of subscribing for considerably

more than half of the shares issued by the company,

and they have been in control. After two years of

unsuccessful effort under two different managers,

and the expenditure the first year of $25,000. /and

the second year of $40,000, in changes and improve-

ments on the dredge, the Nome Mining Co. last win-

ter sold to Colonel Lionel Stuart-Weatherly 54% of

its stock for $200,000, of which $65,000 was paid in

cash and the remaining $135,000 was to be paid from

a percentage of the gross output within a fixed

period. The Colonel was elected president of the

company and given entire control. From remarks

made by the Colonel during the latter part of the

season about having been 'fleeced' and 'bunkoed,' it

is presumed he will sever his connection with the

enterprise in the near future. The Colonel has other

and extensive holdings here, however, and is by no

means discouraged.

The Gold Beach Dredging Co.. which last year in-

stalled a 5-ft. open-connected dredge near the mouth
of Dry creek on the outskirts of Nome, has come
to grief. This eoncorn was promoted by one Roy
Braucht with headquarters at Fremont, Nebraska.

It was capitalized at $1,000,000, and a prospectus

containing most extravagant statements was pub-

lished and circulated. A suflficient amount of stock

was sold to enable them to buy a dredge, which had
been built by I. B. Hammond of Portland for a

company in Oregon, but which had never been

started, owing to insurmountable difficulties encoun-

tered by the company. It was dismantled by the

Gold Beach Dredging Co. and shipped to Nome in

the spring of 1909. The company leased claim No.

14 Below on Dry creek, agreeing to pay 25% of the

gross output as royalty to the owner. The dredge

was built and ready to run by September 20. Up
to this time no effort whatever had been made by
the dredge company to prospect the ground and it

was relying upon general rumor as to the gold tenor

of the gravel and its suitability for dredging pur-

poses. Getting the dredge under way, they soon dis-

covered that with the exception of a narrow, tor-

tuous course under the bed of the stream, the ground
was permanently frozen and dredging impossible.

Nothing daunted, however, they closed the gates in

their dam and flooded five or six acres to a depth

of six or more feet, under the fond delusion that

the water would draw the frost from the ground.

They laid the dredge up for the winter, went out on

the last boat, called a meeting of the stockholders,

and after a glowing report on the success of the

enterprise, the directors proceeded to declare a 10%
dividend. Immediately following this enthusiastic

gathering. Gold Beach stock was again offered to

the public at 30c. on the dollar, and boosted, as

sales were made, until it reached 65 or 70c. The
advertised purpose of this issue was to secure funds

to buy another dredge, and many Nebraska, Iowa,

and Kansas people jumped at the chance to get in

on an investment away under par that had paid

10% the first year of its existence and promised a

magnificent increase in the immediate future. As
the funds came in an order was placed for a 3%-ft.

dredge. The company did not then, nor does it

now, own an acre of mining ground in Alaska, nor

did those in control know where they would place

the dredge when they got it here. In the meantime,

this sleek young promoter, R. Braucht, was selling

blocks of his personal stock, at a little under the

market, whenever opportunity offered, and this

finally led to his undoing. He had bargained with

a banker in Iowa to take 40,000 shares of his stock

for a lump sum of $20,000, and when he made the

final plunge on the new dredge, he reckoned confi-

dently on this .$20,000 being available for his use.

if the funds in the company's treasury were insuffi-

cient to meet all demands. Another one of the in-

siders, learning of this transaction, visited the banker

and offered to deliver a similar number of the com-

pany's shares for $17,000. The banker, as usual.

being on the alert to make a thousand or so, prompth'-

accepted the offer and the stock was delivered.

When the time agreed upon for the conclusion of

the deal with Mr. Braucht had arrived and the

banker was called upon, he gleefully told Mr. Braucht

of the lucky deal he had made, and that the pro-

posed deal with him must be declared off. The

$17,000 was diverted into other channels, and Mr.

Braucht was compelled to start for Alaska with his

new dredge held for the freight charges, though he

con.soled himself with the thought that he was bring-

ing with him the best automobile that had ever

been shipped to Nome, in which he would daily ride

out three blocks from the centre of town to watch

his Dry creek dredge turn out the money from the

area he had so wisely flooded last fall He had no

doubt he would soon have money from this source

to pay freight bills and install his new machine, when

he found some place to put it. The frost was not

drawn, however, nor could he make a success of

drawing it with steam points. After much effort and

a failure to meet current obligations, he was com-

pelled to abandon the attempt, and the owner of

the ground gave him notice to take his machine off

the claim, as his lease was forfeited. Being unable to

redeem his new dredge from the transportation com-

pany, he has turned it over to the Saunders Dredg-

ing Co.. which was organized by local people to

work on Saunders creek.



26 MINING AND SCIENTIFIC PRESS January 7, 1911.

Colorado Mineral Production

By Theo. F. Van Wagenen

Colorado mining men, as well as all who have

the welfare of the State at heart, have been much
exercised during the latter part of 1910 over the

reported decline of its mining industry. The Denver

papers during November published the statement

that the annual production of the mines had de-

creased in value from fifty to thirty millions in thve

last nine years—a loss of 40%—and gave Franklin

Guiterman of the A. S. & R. Co. as their authority.

The matter was then taken up by the Colorado Sci-

entific Society, and the Colorado Chapter of the

American Mining Congress, both accepting the

figures attributed to Mr. Guiterman. which, in fact,

have neither been repudiated nor amended by that

gentleman. The year closed, therefore, somewhat
gloomily among the real estate people in the valley

. S- iMOLOOlCilL Su»v£v

Mineral Districts of Colorado.

«ities. for in spite of the evident prosperity among
the farmers, stockmen, and manufacturers, it is rec-

ognized that any serious or progressive falling off

in the value of the output of the mines, unless soon
cheeked by new discoveries, will surely injure their

business. Up to date I have seen no detailed veri-

fication of the depressing figures given out by Mr.
Guiterman, nor any attempt to discuss the elements
of the situation. It seems fitting, therefore, to take
the matter up in this review. There is nothing to
be gained by concealing the facts, and there may
be a decided advantage in facing them. Hence the
two following- tables representing the metallic out-
put of the mines of Colorado for the last fourteen
years have been prepared. The figures have been
carefully abstracted from the 'Mineral Industry',
except those of 1909, which are the advance esti-

mates of the U. S. Geological Survey. To a consid-
erable extent they confirm the statement attributed
to ilr. Guiterman, but not some of the inferences
that have been drawn from them. The decrease
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in value of output from the product of the year

1900 to that of 1909 is under 22%, instead of nearly

40%. However, it will have to be admitted that

the correct figure is quite bad enough, unless some
mitigating or compensating circumstances can be

shown. This I will endeavor to do, with what suc-

cess the reader can decide.

Table I deals wholly with money values, while

Table II is entirely a matter of weights. The one

will supplement the other. The first displays the

fact that during the fourteen years under considera-

tion the output has fluctuated in value very remark-

ably at times. If, for instance, we compare the

figures of 1909 with tho.se of 1897, the difference is

only about 7%. And when it is noted that during

the earlier period the miner was selling his silver

for 59.8c. per fine ounce as again.st 51.5c. during

the later (a difference of 149^). it will be evident

where the trouble was. Again, if the business of

ment upon those of 1909, and it seems probable that

the record for 1911 will approach that of the best

year of the great camp. Any worry over the gold

output is unnecessary.

Silver.—Here the conditions and prospects are

very different, and by no means encouraging. It

will have to be admitted at once that the outlook

for the white metal in Colorado is bad. The produc-

tion of 1909 was below the average of the 14-year

period by more than 45%, and while the improved

value of the metal now current promises to result

in greater value of the product during 1910 and

1911, yet a return to the tonnage figures of 189S,

or anything like them, cannot fairly be expected.

In 1906, when silver was worth nearly 67c. per

ounce, as against nearly 60c. in 1897-9, the output

was declining. The fact is that the silver produc-

tion is closely connected with the lead product,

and to a large extent with that of the oxidized lead

TABLE II

PRODUCTION OF METALS BY WEIGHT

Gold,

ounces.

1896 719.264

1897 947.249

1898 1,138,584

1899 1,282,471

1900 1,391,486

1901 1,339.673

1902 1.377,175

1903 1,070,376

1904 1,180,147

1905 1,243,401

1906 1,109.452

1907 1,010,921

1908 1.103,530

1909 1,079,909

SlI.VKR, Copper,

Price, cents.

59.8

58.2

59.6

61.4

58.9

52.2

53.6

57.2

60.4

66.8

65.3

52.9

51.5

ounces. Price, cents.

22,500.000

pounds. Price,

Average 1442,402

21.278,202

23,502,601

23,114,688

20,336,712

18,437,800

15,676,000

12,990,200

14,331.600

12,942,800

12,447,400

11,494,500

10,161,318

9,168,516

16,313,024

10.3

11.3

16.7

16.2

16.1

11.6

13.2

12.8

15.6

19.3

20.0

13.2

13.0

9,437,663

10,870,869

10,614,252

7,826,949

7,872,529

8.463.938

7,809,920

9,401,913

9,854,174

9.565,000

13.344,118

13,896,689

12,129,500

10,083,655

Lead,

cents, tons. Price,

54,705

42,500

56,708

69.024

82,137

74,056

51,833

43,276

49,290

57,856

52,992

47.332

26,707

31,104

Zinc,

, cents, tons.

A

.1

,9

,2

96

,7

5

62,823

4.906

G,599

31,908

25,814

.24,885

19,794

16.397

190.3 is compared with that of 1900, it will appear

that in the three years following the latter date

the annual output fell off 30%. or nearly as much
as in the nine-year period on which Mr. riuiterman's

figures were ba.sed. But comparisons of this kind

yield little comfort. The total output has declined

heavily in value, no matter from what angle it is

viewed. A study of the figures of Table II is neces-

sary in order to see just where the trouble has been.

Gold.—The average annual output of the 14-year

period under consideration has been 1,142.402 fine

ounces, that of 1909 being 1,079,909. Here is a de-

cline of but a little more than 5% in the period.

and the figures of 1903 and 1907 are both less than

those of 1909. As Cripple Creek is the main stand-

by of the State in the matter of gold production,

it will be natural to look there for an explanation

of the decrease. It is known that the production

at Cripple Creek has varied much on account of

water difficulties, especially during the last four

years. The camp, none the less, makes a fine show-

ing in the face of this difficulty. Now that the deep
drainage tunnel has at last reached the ore-bearing

formation, all such troubles may be dismissed for

the next ten years or more. The figures for 1910
are already known to show a considerable improve-

minerals. The known resources in the latter have

become extensively exhausted, and no explored and

developed district in the State promises any notable

revival in the yield of that class of mineral. Unless

some surprises are awaiting the operators in the

new western slope mineral belt which is slowly but

surely being developed, it will probably have to be

admitted that Colorado has passed her prime as a

silver-producing region.

Copper.—Here operators are .justified in feeling

much encouraged. The copper output for 1909 was
well in advance of the average of the 14-year period

tabulated, in spite of the low price of the commod-

ity. There are no indications yet that the State

will develop mines of the red metal comparable to

those of Arizona, Montana, Utah, or Nevada : but

there is every probability that the product will

never again fall below the average of the table.

This is because of the stability of the industry in

the two great fissure-vein localities of the State,

Gilpin and Clear Creek counties in the Front Range,

and the San Juan mountains in the southwest. In

these parts Colorado stands on edge, so to speak,

and deep mining, with iron and copper pyrite as

the principal minerals, has become established. The
first two counties named have been steadv and re-
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liable producers for the last fifty years, and the

other district fpr more than thirty.

Lead.—In this item the decline has been serious

since 1900, and looking around among the known

districts of the State it is not possible to find war-

rant for hope of return to the figures of the past.

The known oxidized orebodies of Leadville, Red

Clifif, Kokomo, White Pine, Creede, Monarch, and

Alma are practically gone, and no new localities of

a similar nature have been discovered. Colorado

will always be a considerable producer of the metal

from its silver fissure-vein districts, such as George-

town, Montezuma, Breekenridge, Lake City, Silver-

ton, and Ouray, but from them it comes in compara-

tively small quantities, and the amount varies di-

rectly with the price of silver. There are still some

chances of new discoveries at Leadville. The limits

of that wonderful camp are not yet entirely known.

When the long-contemplated Malta drainage tunnel

is undertaken (as it ultimately will be), there are

several large areas that are not unlikely to be found

to contain extensive bodies of carbonates. In that

great region of contorted and altered sedimentaries

at the head of the White river, which has been neg-

lected for so many years by the prospector, there

is much promise for the discovery of argentiferous

lead ores. And there is still another region of the

same kind (geologically) in the extreme northwest-

ern part of the State. All this new territory is

being made accessible by the building of the Moffat

road, now at Steamboat Springs, a branch from

which will surely, sooner or later, be pushed to

Meeker.

Zinc.—The figures indicate the beginning of a

very important branch of our mining industry. It

is already well known that the production of 1910

will be well in advance of that of the previous year,

while the prospects for 1911 are particularly bright.

Other Metals.—Colorado is a variable producer

of tungsten, manganese, uranium, vanadium, and

bismuth. The outlook for tungsten is particularly

good. It is probable that manganese production has

seen its best days, at least until some new discov-

eries are made by prospectors. The output of the

rare metals may be expected to be spasmodic, but

there are indications that the State's resources in

uranium and vanadium are fairly large, and will

cut quite a figure when the western mineral belt

becomes better known. Taken all together, there is

no call for any feeling of depression over the con-

dition of the mining industry in Colorado. There

are enormous known bodies of low-grade sulphide

ore at Leadville, Red Cliff, Kokomo, Robinson, and
elsewhere, that cannot at present be handled eco-

nomically by the .smelters, because of the scarcity

of silieious ores to work with them, and this scarcity

has resulted mainly from the expansion of the mill-

ing industry at Cripple Creek. If new resources in

dry ores are not soon discovered in the State, or

made available from adjoining or nearby localities,

it is not unlikely that the A. S. & R. Co. will begin

a serious study of the problem of developing a

method of ore reduction not so much dependent
upon heat and fusion as that now in vogue.

Eleventh International Geo-

logical Congress

By Jambs F. Kemp

The plan of an International Geological Congress

had its inception in the American Association for

the Advancement of Science and took form in the

appointment of a committee at the Buffalo meeting

in 1876. Subsequent correspondence brought a sym-

pathetic response from those countries that are espe-

cially interested in the science and led to the first

session in Paris, in connection with the Exposition

of 1878. It was a simple affair compared with the

congresses of later days, and was chiefly taken up

with papers and discussions. French was selected as

the official language and the organization was per-

fected and made permanent. The second meeting

was held in Bologna in 1881, and since then there

have followed in order, Berlin, 1885; London, 1888;

Washington, 1891; St. Petersburg, 1894; Geneva.

1897 ; Paris a second time, so as to coincide with the

exposition of 1900 ; Vienna, 190.3 ; Mexico, 1906 ; and

finally the eleventh session, held at Stockholm,

Sweden, in August of 1910.

Beginning more particularly with the Washington

congress, excursions to places of especial scientific

interest became a feature, and as time passed the

preparations for the excursions grew more elaborate.

Guide books of increasing merit were written and

visiting geologists were enabled to see in the most

intelligent way the country where the session was

held. Governmental aid has been extended when

this was possible, and expenses of travel have been

kept within reasonable limits. In Mexico and lately

in Sweden excursions were planned so as to be of

particular interest to the mining fraternity. In 1906

the delegates had the opportunity of visiting, for ex-

ample, Pachuca, Guanajuato, Zacatecas, Parral, Con-

cepcion del Oro, Mazapil. the Esperanzas coal basin,

and the Ebano oilfield. The past summer there were

eight excursions before the congress, and eight after

it, two of which were specially planned for the iron

mining regions of Sweden.

In the earlier sessions the Congress took up a num-
ber of matters of interest to all the participants. For
example, a standard series of colors for geological

maps was discussed before and at the Berlin congress

of 1885. A report was submitted and a series pro-

posed. Americans were soon after given a sample of

the ones chosen, because they were used on the geo-

logical map of the United States prepared by C. H.
Hitchcock and printed in the Trans, of the Amer.
Inst, of Min. Eng., Vol. XV, 465, 1887. As soon as

one studies Mr. Hitchcock's map it is clear that the

two browns selected for the Cambrian and Devonian
systems are too nearly alike. The United States Geo-
logical Survey therefore, after careful consideration,

adopted a different set from that of the Congress, as

is duly set forth in the Tenth Annual Report, p. 71.

Practically this set continues in use. At one of the

earlier congresses the preparation of a geological

map of Europe was authorized. The map has been
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appearing in parts and is now almost completed. It

affords a fine portrayal of the European continent on

a fairly large scale and is of invaluable aid to teach-

ers.

For the Mexican Congress in 1906. a map of

North America was prepared by the joint action of

the Canadian. American, and Mexican surveys. The

map was edited in Washington and printed in Bal-

timore. It is a beautiful example of modern carto-

graphy. While Canada and ilexico are fully col-

ored, unsightly white areas were left upon the Amer-

ican portion in the Great Basin region, leaving a

most unfortunate impression upon an observer. One

involuntarily feels that after years and years of

work and vast expenditure. American geologists

knew less about their country than the Canadians

do of Canada, or the Mexicans of Mexico. And yet

as compared with Canada, the area is no greater,

the accessibility is much superior, and the workers

are far more numerous. In early Congresses the

endeavor was made to correlate geological names,

except of course for the smaller divisions, but this

plan has never been successful beyond the Periods.

So far as the pre-Cambrian rocks are concerned, we
are in the worst confusion of all. Much discussion

was held upon this topic in Sweden—but the only

term of general apydication for both sides of the

Atlantic is pre-Cambrian. Aside from this, parallel-

isms only can be suggest('<l. Of course, as the pre-

Cambrian rocks lack fossils, there are in them no

such accurate means of comparison as in the later

strata.

The congress in Mexico gave special attention to

papers on ore deposits, and some interesting ones

resulted. The Stockholm congress attacked a prob-

lem of the first magnitude under this head. It was
the 'Iron Ore Reserves of the World', under which

title, and by the co-operation of geologists in all

parts of the world, an important two-volume work
was prepared, with a large atlas of maps. In no

other book of reference can so complete and authori-

tative descriptions of the world's resources in iron

ores he found. Since Sweden is an important pro-

ducer of iron ore, excursions were planned so that

the delegates might see its mines, and especially the

new developments in Lapland. There are now two
districts which are active. The older one is at

Gellivare. It has been shipping for many years from
the port of Lulea. 12.3 miles distant, at the northern

end of the Gulf of Bothnia. Navigation is closed,

however, from November to May. Gellivare is sit-

uated .52 miles north of the polar circle. The mines
at this place are distributed over a large ridge, and
are based upon enormous bodies of magnetite in

a gray syenitic gneiss. :Many dikes of red granite

and syenite penetrate them. The ores are associ-

ated with masses of hornblende and other basic

minerals, collectively called xkarn. The general con-

sensus of opinion is that ores and skam are basic

segregations in a deep-seated eruptive. The open
cuts are huge and i)r<»foundly impressed the visitors.

Sixty miles farther north from Gellivare is Kiruna.

where within the last ten or twelve years an impor-

tant industry has been established. A great sheet

of magnetite, generally high in phosphorus, runs

along the crest of a ridge for two miles or more.

It then drops beneath a lake and reappears two

miles to the north at Luossavara. The ore averages

150 ft. thick, but where now worked is 500 to 600

ft. across on the horizontal. It dips at 60° to the

east, and lies between a trachyte-porphyry foot-wall

and a rhyolite-porphyry hanging. The ore is now
shown to be later than the foot and older than the

hanging and is believed to be, as the result of the

last work, a lava sheet of nearly pure magnetite.

It is extraordinarily rich. The shipments range

from 65 to 68% iron. During the current year

2.300,000 tons will be produced, of which 300,000

go to Philadelphia. Mining has been begun in a

smaller way upon Luossavara and also upon another

hill lying three miles or so to the east called Tuolla-

vara. From Kiruna the standard-gauge railway has

been extended northwest 113 miles to Narvik, a

port on the Norwegian coast which is a deep-water

harbor, upon a fjord and open all the year round.

Narvik has fine docks, ore-pockets, shoots, and ship-

ping facilities of the most approved Lake Superior

type. Ships can be loaded with the same despatch

as at Duluth, Two Harbors. Ashland, or Escanabe.

The ore goes chiefly to German and Belgian furnaces,

for which its high phosphorus makes it especially

desirable. The high percentage in iron raises the

low percentages of the local minette ores. The vis-

itors were again profoundly impressed with what

they saw at Kiruna and Narvik and could not fail

to express in the most emphatic way their admira-

tion for the results accomplished under the vigor-

ous management of Iljalmar Lundbohm, long a val-

ued friend of many of us in America.

The ses.sions of the congress opened in Stockholm

August 17 and continued one week, with many en-

joyable entertainments from King, Crown Prince,

and local committees. The prominent scientific

subjects specially discussed, besides the topic of iron

ores, were the changes in climate since the Glacial

period; the first appearance of the Cambrian fauna;

the recent results of Polar exploration, and the

problems of the pre-Cambrian. There was a .section

devoted to economic geology, and there was prob-

ably the strongest gathering of workers in ore

deposits ever collected, but the iron ore discussion

overshadowed other matters. Following the con-

gress a large party assembled to visit the iron and

zinc mines of southern Sweden. The party was so

large, in fact, as to be unwieldy for underground

trips, but the Swedish committee did everything in

its power to make them successful. The visitors

saw the old-time workings and the modern improve-

ments, and were deeply interested in the many evi-

dences of careful and efficient management. They

had the novel experience of being entertained at a

banquet in a huge underground chamber, all of

which had been excavated by fire and water with

no explosives, two or more centuries ago. All the

excursions terminated during the first week in Sep-

tember, and with many pleasant recollections of the

eleventh congress, the six or seven hundred mem-

bers returned to their homes.
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New, Klondike Dredge

By Guy A. R. Lewington

I am indebted to J. W. Boyle, president and man-

ager of the Canadian Klondike Mining Co., of Daw-

son, for the following description of Canadian No. 2,

the largest gold dredge operating in the world. It is

safe to say that a record has been established in the

construction of this dredge. The contract was placed

with the Marion Steam Shovel Co., of Marion, Ohio,

on January 21, 1910. All patterns were made, the

machinery manufactured, and the last shipment for-

warded from Marion on July 20. Construction of

the framework of the hull was commenced August 4

and the dredge finished, with the exception of the

digging line, stacker, and spuds, was floated on or

about October 20. On November 5 the dredge was

complete, and at once started to work. On Novem-

ber 15 this boat was successfully digging on bed-

rock, continuing to the end of the season, which

is usually about November 25. The lumber was

procured at Vancouver, B. C, and the dredge was

constructed on the Boyle concession on the Klondike

river, one mile below the mouth of Bear creek. The

building of the hull and installation of all machin-

ery was accomplished under direction of Howard

Brenner, engineer for the Marion Steam Shovel Co.

The dredge is electrically driven, with a continuous

line of buckets, each of approximately 16 cu. ft.

capacity, and will dig to a depth of 45 ft. below

the surface of the water. The hull is built of se-

lected British Columbia fir, reinforced throughout

with steel plates and castings, and is 130 ft. long,

49 ft. wide, and 12 ft. deep, with an overhanging

deck 3 ft. wide on each side, making the deck 55

ft. wide. There are four trusses, each over 20 ft.

in height, running fore and aft, two through the

centre of the boat, on either side of the well-hole.

and one at each side. The two middle trusses have

truss-chords 20 by 22 in., built up of 3i/^-in. fir, with

2%-in. truss-rods, the chords abutting on the spud-

casing timbers at the stern, and on the gantry tim-

bers at the bow. There are two solid 10-in. bulk-

heads extending through the centre of the boat,

forming the sides of the well-hole; two solid 6-in.

bulkheads, midway between these and the sides, and

two solid 6-in. bulkheads along the sides, all drift-

bolted together with 22-in. drifts, bolted solidly

through the post of the bents which are built up
of 10 by 10 in. timbers. There are five cross-saddle

trusses, two of which carry and distribute the weight

of the main drive. The entire well-hole, bow. and
both sides of the boat, for a distance of 40 ft. aft,

are sheated with Vin-in. steel plate extending to the

deck and turning back 18 in. under the bottom.

The bottom plate extends entirely around the boat,

and heavy steel plates Vm i"- thick and 2 ft. high

extend entirely along the sides of the boat to the

stern, which is sheathed with Vio-in. steel plates

extending to the deck. The housing is of British

Columbia fir. tongue and grooved, and is double

sheathed on either side of the studding, leaving a

6-in. air space, one side being lined with heavy build-

ing paper. This method of housing has been deter-

mined as the most efficient in protecting the interior

from the very cold weather of early spring and

late fall. The total amount of lumber u.sed in con-

struction and housing is approximately 435.000 ft.

Heavy steel castings are bolted to the stern, and

countersunk into the timbers of the spud casings,

and two large .iaw-shaped steel eastings are bolted

to the steel traps extending 20 ft. along the upper

tru.sschords, giving protection to the hull and

superstructure against the pressure and strain of

the spuds. Heavy car-springs in the upper east-

ings absorb the shock caused by the boat surging

while in heavy digging. Along the top chords of

the main saddle-trusses are tracks which carry hand-

operated traveling cranes of 20 tons' capacity, which

are at sufficient height to handle all of the main-

drive machinery, and which travel the full width of

the boat and overreach the roof about 2 ft. on each

side. The bow and stern gantry caps are steel and

are well fortified with heavy angles. The bow-swing-

ing lines lead through a single sheave especially de-

signed, which balances on raised bearings having a.

counterbalance and a swinging fair lead which

travel with the line. These sheaves, like all castings-.

throughout the dredge, are of open-hearth steel. The

bucket-ladder is of the plate-girder type. 10 ft. deep,

with a steel sluiceway along the top which catcher

the spill of the buckets and returns it to the pond

through ports in the side of the ladder behind the

lower tumbler, thus allowing the buckets to again

pick it up. A compartment in the ladder, extending"

its entire length, is provide'd for steam-heating which

keeps the ladder free from ice. The bucket-line com-

prises 71 close-connected buckets, which are cast in

a single piece of high-carbon steel, with a manganese-

steel lip 14 in. deep and 2V4 in. thick. The bucket

bushings are of the full-circle type. The ladder-hoist

is fitted with a separate motor of 200 hp.. with au-

tomatic brakes, permitting the ladder to be handled

in every way through the use of the motor-controller.

The drum of the ladder-hoist is 48 in. diam. and

is arranged for two hoisting lines. The winch ma-

chinery is of heavy construction, having 8 drums

—

4 for the side lines. 2 for the spuds, and 2 for gen-

eral purposes. These are fitted with expanding band-

frictions with check-belts, and arranged with reduc-

tion gears, giving two speeds in addition to the vari-

ation of the controller.

The main drive has self-aligning bearings through-

out, with brass bushings. The upper tumbler-shaft

is of hollow-bore nickel-steel 25 in. diam. with 18-

in. bearings. The intermediate shafts are single,

resting on bearings east integral with the main-drive

foundations. The foundations for the various parts

of the main-drive bearings, the ladder-hanger shaft,

and the main-drive motor, consist of heaAy steel east-

ings so constructed as to fit around the heav.v gantry

timbers, all of which are bolted together, forming-

a solid single foundation for the whole, thus render-

ing it impossible for any part to get out of align-

ment. The screen, or trommel, is of the straight

type. 50 ft. long, and 9 ft. 9 in. diam.. driven by a

single-drive roller directly under the ujiner end.
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while two small guide rollers, on either side, centre

the screen on the driving roller: the lower end rests

on rollers, one on each side. The perforated portion

of the screen is 40 ft. in length. Especially designed

wearing plates, placed in the bottom of the distribut-

ing trough, regulate the even distribution of the

fine material to the tables. There is a single bank

of sluice-tables extending along either side at rigtit

angles to the screen, and delivering into a sluice-

box that empties into the pond at the rear end of

the boat, giving, all told, a gold-saving area of

slightly over 2(X)0 sq. ft. The tables are fitted with

especially designed steel riffles.

The '.save-all ' is new in design, being built with

a view to catching all that is possible of the drip

from the returning buckets: it has deflecting plates

All gears on the main drive, and all high-speed

gears, have cut teeth. All bearings of the ladder

and stacker rollers are especially designed and fitted

with packing glands. The bearings of the lower

tumbler are of new design, being double bushed with

bronze bushings and rings, which take the end-thrust

and are provided with packing glands which prevent

grit or moisture entering. The ladder-hoisting tackle

consists of two sets of blocks, with 6 sheaves each,

attached to a 10-in. shaft, from which the ladder is

suspended by two chains with cast-steel links 7 in.

diam. and 5 ft. long. Each chain consists of five

links and weighs 6080 lb. The entire weight of ma-

chinery and hull is approximately 950 tons. All

sheaves for running lines are necessarily large and
made of high-carbon steel. The bow and ladder-
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direct-connected to the 2300-volt transmission line,

there being no transformers aboard except a small

one used ior the lighting circuit. The transportation

difficulties encountered were many. The White

Pass Railroad Co., in conjunction with its fleet of

river steamers from "White Horse to Dawson, deliv-

ered all the machinery from Skagway to Dawson in

excellent condition. The great size and weight of

many pieces of the machinery necessitated special

transportation facilities, which were promptly pro-

vided ; this speaks much for the development of

transportation facilities in the Yukon basin. The

moving of all this machinery from the docks of the

White Pass Co., at Dawson, to a point seven miles up

the Klondike valley was handled by local teamsters.

The delivery of the heavy parts made it necessary

practically to reconstruct all bridges along the road,

straighten, and in many places re-gravel, the road,

in order to prevent the wagons from breaking

through. Twenty-six horses, hitched four abreast,

except the wheelers, were necessary to move the

spuds, which weighed 27 tons each, without the

point (points weigh 5 tons). Each spud was placed

on two especially constructed trucks, one being at

each end. The digging-ladder, which came in three

pieces, also required the same number of horses.

The freight was all delivered so that little or no

delay was caused by non-arrival of essential parts

a most happy condition of affairs, although an abso-

lutely necessary one to quick construction. Mr.

Brenner found no difficulty in securing all the labor,

both skilled and common, that he needed, from

among the men of the country. The Canadian Klon-

dike Mining Co. has also provided a complete ma-

chine-shop so that all ordinary repairs can be

made on the ground. The property belonging

to the Canadian Klondike Mining Co. is what is

generally known as the Boyle concession, and is

one of the ideal areas of dredging ground in the

Far North. The greater part of it is not frozen, and

it has a supply of water from the Klondike river

which never entirely freezes, so that by the use of

artifical means, dredging may be carried on from
early in April to about November 25, or fully two
and a half months longer than conditions will per-

mit on any of the other properties now being

dredged.

This company also has a 7-ft. Marion dredge on

its property, which has been working successfully

for the past five years and is in excellent condition,

and .still good for many years' work. It was the

success of this dredge that proved to the company
the great advantage to be derived from the installa-

tion of a very much larger dredge, and this has

resulted in the building of Canadian No. 2, the suc-

cess of which will no doubt be watched closely by
all who are interested in dredging.

Hornsilver and silver chloride are one and the

same thing. There can be no distinction between
the condition of the mineral, whether occurring in

dust-like particles or in solid masses. It is the com-
position of the mineral that determines, not its phys-

ical condition.

Gold Mining in California

in 1910

By William H. Stobms

Notwithstanding the general business depression

of the past year, gold-quartz mining in California

has given unmistakable evidence of a revival, which

appears to have extended throughout the entire

length of the State. Many old properties are being

re-opened and new ventures started, which in most

instances give good promise of success. The onward

trend of events has been published in these columns

weekly, as they occurred, and a review of the past

year's happenings shows a great improvement in

conditions over those of the previous year.

Little of general interest has been done in gold

mining in the extreme southern end of the State, in

San Diego, Imperial, Orange, Riverside, and Los

Angeles counties, although there are gold mines in

each of these, and some that are excellent. What
is most needed there is new capital, new energy,

and competent experienced management. For lack

of them, these southern counties have suffered seri-

ously. Within the past three months there have

been reports of resumption of operations on the

Golden Cross group of mines, at Hedges, 20 miles

northwest of Fort Yuma, but nothing of importance

has been done thus far. These are among the larg-

est mines in the State and are equipped with 140

stamps. There are gold mines scattered through-

out this southern region, particularly in the desert,

but they are mostly operated, when at all, on a

small scale, owing to their situation many miles

from water, fuel, or convenient means of transporta-

tion. The re-opening of the Needles smelter under

management of the U. S. S. R. & M. Co., has stim-

ulated mining throughout southern California and

Arizona, and is sure to be of still larger influence.

In San Bernardino, Inyo, and Kern counties, the

greater portion of which is desert territory, the

usual amount of development has been in progress,

and ore shipments have been made from numerous
small mines, particularly of copper-gold ores in

eastern San Bernardino, and of zinc-lead in Inyo
county. Mining for borate minerals in and near

the East Calico hills, has been continued with sat-

isfactory results, some new ground having been de-

veloped. Indications are that the borate deposits

are extensive, though of lower grade than that for-

merly mined in the famous eolemanite deposit at

Borate. High-grade gold-silver ore has been shipped

in carload lots from the Coso range, and prospecting

has been unusually vigorous during the year in

both the Coso and Panamint ranges. At Randsburg,
in Kern county, a district discovered in 1894, and
where all expectation of finding anything new of

importance had been abandoned, a fortuitous dis-

covery was made the past summer, when a heavy
rainstorm caused the outcrop of a vein to be ex-

posed in a trail near the Butte mine over which thou-

sands of miners had traveled for years. The ore

was rich, and shafts were promptly sunk along its
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course for several thousand feet and a new lease of

life given the mines of Butte hill. There has also

been some renewed activity in the Piute mountains

of Kern county, where mines of gold and silver have

been operated in a more or less desultory manner

for half a century, and new equipment has gone

into that district. Tungsten ores are also reported

discovered in that vicinity.

In Mariposa county there have been some encour-

aging developments, particularly in the vicinity of

Hornitos. where new mines are in operation and

some old ones have been resuscitated. The region

about Big Oak Flat and Groveland, near the Mari-

posa-Tuolumne county line, has also attracted con-

siderable attention, and development is proceeding

there, it is said, with sati.sfaetory results.

On the Mother Lode there has been a noticeable

revival of interest, extending from the northern

part of El Dorado county to Mariposa county on

the south. In the latter county, little of consequence

has been done on the great Lode, the larger part

of which is covered by two large estates, those of

the Mariposa Mining & Commercial Co. (Fremont

Grant) south of the Merced river, and that of the

Mines on Dttr Creek, Ntrada Cily.

Merced company (formerly the Cook Estate) near

Coulterville. However, in Tuolumne county there

has been unusual progress. The Republican, at Jack-

sonville, has renewed operations, and efforts to re-

open other mines in that vicinity are being made.

The Eagle-Shawmut mine, one of the largest mines

in the State, near Chinese, has been practically idle

for several month.s, owing to lack' of power. This

has long been one of the influences retarding mining

in Tuolumne county. Each summer season for years

past, there has been a shortage of water, owing
to lack of sufficient storage capacity in the moiui-

tain-reservoirs. It would seem that this condition

would have been improved before this, but each suc-

ceeding summer finds the same unfortunate condi-

tion. Mines are obliged to suspend operations, and
great damage, in some cases, results to the under-

ground workings. Rich ore has been found in the

App and Heslep mines at Quartz, and new develop-

ment is in progress in that vieinit.v. Prospecting

for river gravels has also been given renewed at-

tention in this county, notably near Chinese, Colum-
bia, and in the Stanislaus canyon. A rich find whs
reported a few weeks ago in the Tarantula mine on

the Mother Lode, west of Tuttletown, and the Toledo

mine, west of it. is being reopened after many years

of idleness. The Dutch mine, near Quartz, after

being idle for some time, is again in operation. On
the East Lode, at Soulsbyville, the Bagdad-Chase
company has succeeded, it is said, in again placing
the old Soulsby mine on a paying basis. This
famous property made a production of over $6,000,-

000 from a small' vein in early days. This company
also owns a large group of mines south of Ludlow,
in San Bernardino county, and operations are to

be resumed there, after a long idleness. Near the

Zeila Mill, Jackson.

town of Tuolumne there has been vigorous pros-

pecting work done in various mines, and good ore

found. The old, long-abandoned Buchanan mine,

several miles southeast of Tuolumne, is to be re-

opened. At this place is an excellent opportunity

for mining at great depth by means of adits, as

the outcrop of the Buchanan mine is 2300 ft. above

the canyon of the Tuolumne river, which crosses by

the lode, a mile south of the mine. The Black Oak
mine, near Soulsbyville, has been the scene of re-

newed operations during the year, and some new
prospects are being developed east of Sonora, not

far from the old Bellevue mine.

In Calaveras county, numerous old and new prop-

erties have been receiving the attention of investors,

Empire Mine and Mill, Crass Valley.

both on the Mother Lode and on the East Lode, par-

ticularly on the latter near West Point. Near Moke-

lumne Hill, too, development and new equipment

have contributed to the general activity. One re-

cently inaugurated enterprise is that to dredge the

tailing accumulated in Chile gulch from the opera-

tion of numerous great hydraulic mines in past

years. There are millions of cubic yards of this

material filling the gulch from depths of 20 to 100

ft. for several miles. The channel gravel originally

was rich, or much of it was, and it is not unlikely

that this debris may contain gold to a profitable
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extent, if mined with a dredge. It seems unlikely,

however, that a dredge can be floated in a pool

of water, after the manner of the dredges operating

in the valleys, owing to the comparatively heavy

grade of the gulch and the character of the mate-

rial to be handled, which will make it difficult to

maintain a pond sufficiently deep 'to float the boat.

At and near Angels the old mines are mostly in

operation, with a renewal of life in Smith's Flat

area, west of Angels. The Gold Cliff, Lightner, and
Angels mines are operating steadily, and the Light-

ner is being re-opened by a new shaft now being

sunk. Prospecting is in progress along the line of

the Lode, both north and south of Angels.

Amador county is showing decided signs of pros-

perity and gives promise of continuing to be a large,

and probably a greater, gold producer for many
years to come. Here are the deepest gold mines

in America. The Kennedy, over 3500 ft. deep, the

Argonaut, over 3300 ft., and South and Central Eu-
reka, each nearly 3000 ft., are all in full operation,

with developments which assure many more years

of profitable existence. The Bunker Hill mine, half

a mile north of Amador City, and the Fremont Con-

solidated, half a mile farther north, are both deep
mines, and operating to the fullest capacity of their

equipment. These are the great active mines of

the county, but, in addition to them, are the Ken-
nedy Extension, formerly the Muldoon mine, ad-

joining the Argonaut : the Lincoln, at Sutter creek :

the Alpine, at Plymouth, and several smaller

mines south of Jackson, where development is being
urged with all possible speed, and with excellent

prospects for becoming great mines. The Original

Amador mine, at Amador City, is one of the latest

properties to be re-opened and fully equipped with
hoi.sting and milling machinery. It is said to be

a successful enterprise. It certainly has an excel-

lent piece of ground and a good equipment. In

eastern Amador some prospecting is being done on
the East Lode, but mining is less active there than
in former years. In the low foothill region, near
lone, some successful mining for gold and copper
is reported.

In El Dorado county more than usual activity

has characterized the year. El Dorado has produced
millions of dollars in gold, mostly from ores of un-
usual richness, and there a few of the oldest mines
in California are still being operated. Some of

the cheapest quartz mining in the State has been
done in this county, where gold ore has been mined
and milled for less than 60c. per ton, but under
exceptionally favorable conditions, of course. Work
has been resumed on numerous abandoned mines in

various parts of the county, and it is expected some
of these ventures will develop into permanent and
profitable enterprises. Recent examinations of

some idle property in the county will probably result

in the resumption of operations.

In Placer county, although there are profitable

quartz mines, the industry is more particularly con-
cerned in the drift-mining operations on the ancient
river channels of the Forest Hill and Iowa Hill di-

vides, and others occurring nearer the Sierra Ne-

vada. In this branch of mining, in Placer county,

there still remains a large and almost unknown field,

particularly that portion lying northeasterly from

the east end of the Forest Hill divide. There are

many encouraging .prospects there which remain un-

developed for lack of capital. Moreover, the chan-

nel system is little known, and opportunities for

legitimate investment are still numerous, and these

will, in time, undoubtedly be taken up.

Nevada county has continued to contribute its

annual gold output. The deep mines of Grass Val-

ley, and those near Nevada City, have been operated

uninterruptedly, and some old properties, long idle,

have been reopened, newly equipped, and there is

no present evidence that mining will not be success-

fully continued in Nevada county for many years.

At the North Star mines, near Gra.ss Valley, the met-

allurgical branch has been given an unusual amount

of attention during the past few years, and an elab-

orate plant provided for the treatment of the ores.

The Empire mine, at Grass Valley, has built a

cyanidation annex to the stamp-mill which has been

designed along the lines suggested by the successful

experience at the North Star mill. The Champion-

Providence mines, near Nevada City, have been in-

volved in litigation for some time past, but this is

about settled, and operations will be resumed with

new energy. This company has a large area of un-

developed, but undoubtedly valuable ground. In

the eastern part of Nevada county, in ileadow Lake

district, the usual amount of experimenting has

been done, but this interesting district seems alwa.vs

to lack that fortunate combination—capital and ex-

perience.

Sierra county has shown more activity the past

year than in many previous years. The success of

the Tightner mine has stimulated prospecting, and

many new properties are being developed in a small

way as well as old mines re-opened, among these

latter the Sierra Buttes. which in early days was

one of the famous producers of the State. Across

the river in Plumas county, the Plumas Eureka has

also been re-opened, and there has been a general

renewal of mining interest thereabout. The mines

of Lassen county have done little the past year, the

plant at the Hayden Hill having been burned. It

is now being rebuilt. In Modoc county, in the ex-

treme northeast corner of the State, a new district,

near Fort Bidwell, is being opened. Some of the

numerous properties there are likely to become pro-

ducers within the coming year. The most important

of these, thus far, is that owned by the Fort Bidwell

Con. M. Co., which recently placed a mill on its

property. In Siskiyou and Trinity comities gravel

mining has been the attractive feature, although de-

velopment of quatz mining has not been neglected.

It will be observed from this necessarily brief

resume of the situation, that the gold-mining indus-

try in California has been progressive and not retro-

grade, as in some instances elsewhere. This is also

evidenced by the fact that the gold production of

the State for 1910 will be found to approximate
$21,000,000, of which amount the dredges, the drift,

and hydraulic mines produ.>ed about .$7,000,000.
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Swedish Mines and Mining

By Horace V. Wincheix

Archean Geology.—For the student of the Archean

there is a splendid field in Sweden, and to the

economic treologist, Sweden is one of the most inter-

estinp countries on the face of the globe. Its great

age as a centre of mining, the magnitude of its

deposits, and their unu.sual types, provide material

for innumerable wunderbars of the Teuton, and chal-

lenge the utmost exaggeration of the Yankee to

suggest their equal in his own land. Historically,

mining operations here are lost in the mists of an-

tiquity. Methods and machinery had established

vogues and patterns 350 years ago, in the days when
Agricola. the Xestor of mining, published his classic

treatise. Indeed, some of the machinery pictured

by him in 1556 still finds its counterpart in Swedish

iron and copper mines, steadily doing duty side by
side with electric hoists or smeltiuir plants of the

most modern design.

Although Paleozoic and ^lesozoie strata are found

in Sweden, yet the larger portion is covered by the

Archean rocks: gneisses, schists, intruded rhyolite.

and porphyries. These eniptives have been in many
instances profoundly altered, and the ancient ore

deposits, which they were instrumental in produc-

ing, have undergone a varied and unu.sual history.

The Swedi.sh Archean consists of three petrograph-

ically and geologically different groups of rocks.

These have long been named: the gneiss group, the

porphyry-'halleflintgneiss' group, and the granite

group. Recently this terminology has been modified

by the exchange of the term hiilleflintgneiss for lep-

tite. the latter having been proposed in 1875 as a

collective name for the same rocks. The porphyry-

leptite group, as the new designation also runs, in-

cludes fine-crained tnieisses. schists of many types,

especially certain dense green rocks ealled in Swe-
den hiilleflinta. limestone, dolomite, argillaceous

schist, quartzite. and conglomerate, together with

porphyry and porphyroid rocks to a large extent.

5Iany of the rocks of this group bear traces of hav-

ing once been formed at the surface as lavas, tuffs,

tiiffites. or normal sediments. The latter, however,

are only snbordinately represented in the Archean.
The leptites themselves, which form by far the

greatest part of this group, are closely related to

the other rocks and seem to be metamorphosed rocks

of volcanic origin : lavas, tuffs, or tuflfite.s. Conse-

quently the 'porphyry-leptite group' corresponds

very well to the designation supercrustal rocks,

which has newly been proposed by the eminent ex-

plorer of the Fennoscandian Archean, J. J. Seder-

holm. Supercrustal rocks al.so form a great part

of the eneiss group, but the high flegree of meta-

morphism. which characterizes the gneisses, mostly

conceals their primary petrographic character and

geological relations so as to make their origin in

many cases doubtful. The gneiss group includes

also srneiss-granites. By this term Swedish petro-

graphers understand granites strongly affected by

regional metamorphism such as crushed, foliated, or

granulated granites; often with a clearly marked
secondary parallel structure. The third is the gran-

ite group. This embraces all the numerous types of

granites, in which the Swedish Archean is so rich.

Great areas of Sweden consist of these rocks. To-

gether with the gneiss-granites they certainly make
up much more than 50% of the Archean. The eon-

tacts show that the granite magmas have cut all the

other rocks and must, therefore, be considered the

youngest. They are real plutonic eruptives. To-

gether with the gneiss-granites, and the gabbros

and diorites which appear in smaller quantities, the

granites may be said to form the infracrustal rocks

of the Archean, in accordance with the Sederholm
nomenclature.

Mines at Uto.—What is known as the porphyry-

leptite group of rocks is associated with iron ores

in central Sweden and also near Stockholm, extend-

ing along the coast to the islands Uto, Ormo, Namdo,
and Runmaro. The rocks are halleflintas. leptites,

mica schists, porphyry, epidote or amphibole-bearing

green schists, calcareous schists, limestones, and iron

ores. They are all bedded, often regularly and with

alternations, which makes them closely resemble

stratigraphical complexes. Their structures are,

however, wholly cry.stalline and the bedding planes

are now always nearly vertical. The iron ore at Uto

is the type known as randifj blodsten, or quartz-banded

henuitite similar to Minnesota jaspilite. The quartz

is gray or reddish, and the iron ore is hematite with

more or less magnetite. Beds of amphibolitie rocks

accompany the ore and thin green layers alternate

with the iron ore strata. The mines in Uto were

worked as early as the beginning of the seventeenth

century, and operations continued down to 1879.

From 1711 to 1878 the output was 2.070.900 tons

of iron ore. The total production is estimated at

2.500,000 tons. The ore was not of high grade, con-

taining before concentration but little over 40% of

iron. The Nykoping mine was worked to a depth

of about 650 ft., and the Finn mine about 500. Two
famous lithia pegmatite dikes cut across the folded

iron orebody of Nykoping. Here the element lith-

ium was first detected by Arvedson, a pupil of Ber-

zelius. in 1818. These dikes are among the most

important known natural resources of lithia.

Adjacent to the iron-bearing zone of Uto is a

mighty series of limestone and halleflinta. The lime-

stone is finely crystalline and alternates with the

hiilleflinta in bands from only a few centimetres to

several metres in thickness. Where intensely folded

and crystallized the hiilleflintas resemble amphibole

schists: and, indeed, the bedded complex is bordered

on the east by a thick layer of green amphibolitie

rock containing thin limestone layers. This green

rock resembles the green 'skarn' or gangue rock of

the iron mines farther north. Associated with these

rocks is a greenish gray bedded leptitic hiilleflinta

which likewise contains a few thin beds of limestone.

Then comes the regular bedded leptite, containing

layers of nearly massive porphyritic rocks, which

are undoubtedly altered lava beds and tuffs. The

leptite is sometimes quartzitic and almost itself a

quartzite. It is composed of quartz, feldspars, bio-
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tite, and muscovite, and maj' be recrystallized vol-

canic ash, or mud. It is even occasionally coal bear-

ing, and is mingled with limestones. The iron ore

is perhaps a chemical sediment. There were silver

mines also at Uto. Native silver occurs mingled

with epigenetic sulphides of copper, iron, lead, and

zinc. The mines are not now operated and were

never important.

Upsala ajid Vicinity.—In the central portion of

Sweden is the university town of Upsala. If Stock-

holm is the Venice of the North, Upsala is surely

the Boston of the Arctic. Here for hundreds of

years has been a centre of learning and culture.

Here lived and wrote Sweden's greatest scientist,

Carl von Linnaeous; and his house, with all of his

natural history collections, is still preserved on the

old farm, a couple of miles outside of the city. Not
far from Upsala are Dannemora. Sala, Krylbo. Karr-

griifvan, Norberg. Hagge, Ludvika, Grangesberg.

Persberg, Ammeberg, and Falun.

Dannemora.— Like many other Swedish iron

mines, Dannemora was first worked for precious

metals. The date of its discovery is approximately

fixed by a deed of gift dated 1481 by which Sten

Sture, the Elder, conveys to the Archbishop of Up-
sala and his successors one-fourth of the silver moun-
tain in the parish "which was discovered a few
years" before. When Gustav Vasa secularized the

church lands, the mine reverted to the Crown, and
was first leased to Joachim Piper, a burgher of

Stralsund, in 1532. Iron ore was still only a sub-

ordinate product mentioned along with "sulphur,

vitriol, antimony, lead. tin. copper, silver, and gold."

By 1545 iron ore production had become important.

under a lease from the Crown. Later, in the seven-

teenth century, the works and mines passed into

the possession of private owners. Gunpowder for

breaking the ore was first tried at Dannemora in

1728; and in 1727 a wonderful "fire and air engine"
was set up for raising the water. In 1805 a steam-
engine of Watt's construction, the first in Sweden,
was installed.

The rocks at Dannemora are crystalline schists

with intrusive granites. There are also other in-

trusive dikes. The Dannemora ore district is chiefly

occupied by halleflinta, the porphyritic having the

greatest extent.
.
This almost encloses the limestone

and other varieties or phases of the formation. This
so-called 'porphyritic halleflinta' consists of a dark-
colored, microcrystalline, fine-grained, quartz-feld-

spar rock with a rich admixture of a sericitic mineral
of secondary origin. Chemically, it is an acid quartz-
porphyry. Many variations in color, texture, and
geological relations occur in this field: and north
of lake Grufsjon it passes into granulite or leptite.

The ores are enclosed in a limestone mass, which
has a length of about 3000 metres and a maximum
width of about 450. Composed exclusively of mag-
netite, the ore has a characteristically fine-grained

structure, often as compact as steel. It occurs asso-

ciated with skarn or gangue (called hrurka) and
more or less mingled with limestone. The iron pres-
ent varies from 20 to 65%. The more important
ore deposits belong to a number of complexes, some

of which contain several parallel ore layers. In

each complex there occur several independent ore-

stocks, separated by limestone or brdcka. Such ore-

stocks may be connected with other ore-stocks in

the direction of the, pitch or toward the depth. They

are usually nearly vertical. Their horizontal ex-

tension in the line of strike may reach 200 to 300

metres and their thickness 30 to 40. The mines of

the central field have been opened from the surface

on several orebodies of great thickness, partly sep-

arated by gangue and branching toward the north.

On the south this extensive ore formation is almost

entirely cut oS by a system of parallel chlorite lead-

ers, which form the southern wall of the Hjulvind

mine, and somewhat resemble a fault. These chlor-

ite bands or 'skols' were probably originally diorite

dikes which acted as a dam in cutting off the ore

injection or the solutions by which it was formed.

Quantities of sulphides, chiefly zincblende, have bfeen

introduced metasomatically at a later period, im-

pregnating both the ore and the later granite in-

trusions.

Langban.—The mines of Langban have produced

small amounts of argentiferous galena and sphaler-

ite, and considerable quantities of manganese and

iron ores. Here, as elsewhere in central Sweden.

the ore-bearing formation is a crystalline schist. It

consists here chiefly of granulite and dolomite.

Closely associated is a gneissic granite. Two vari-

eties of younger intrusive granite dikes occur, and

various still later diorite and diabase dikes. Pure

dolomite bears such a constant relation to the ore

or skol formations that it is concluded that the ore-

depositing agencies had a marked effect also upon

the dolomite, which is characteristically banded by

lime magnesia silicates, except ad.jacent to the ore

and skol. The ores occur in stockworks. usually

containing both iron and manganese. There aj/pears

to be a tendency to scatter and diminish in import-

ance at moderate depth. The deepest workings are

about 200 metres. The gangue of the iron ore-

.shoots is called skarn and is of varied color and

mineral composition, containing gray-green mala-

colite, brown and black garnets, and ferruginous

quartz. There are also unimportant deposits of

sulphide ores of copper, iron, lead, and zinc. Mau.v

skol layers or bands bound the ore and extend

through the adjacent rocks. In some instances these

skols are squeezed and altered greenstone dikes that

seem to have been present before the ore was depos-

ited, and to have formed a boundary to it or deter-

mined its extent. In other cases they are more or

less micaceous and represent transformed granulite

or leptite. Still other occurrences resemble very

old shear-zones or fault-planes whose filling has been

transformed into crystalline rock material. Later

fracturing has occurred, and the cracks have been

filled with calcite and other secondary minerals.

In this same neighborhood are also the mines of

Xorberg, Flogberg. and Persberg. The principal

features of interest are the skarn ores and the cal-

careous ores, the former of which are hornblendic

magnetites and the latter serpentinous and amphi-

boliferous limestones which are found intermixed
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with small patches and lenses of the skarn ore.

Persberg.—This is one of the oldest mining fields

in Varmlands Bergslag. ilining dates back to the

thirteenth century; and the first mining privileges

were granted by King Erie the Pomeranian in 1413.

The Bergmaster's report for 1637 states that "the

whole mountain is nothing but ore, and of mighty

richness, and can be smelted without flux," from
which it can be seen that the art of writing mining

prospectuses based largely upon the imagination did

not originate in the United States. The total out-

put of the Persberg mines is estimated at less than

4,000,000 tons. Fifty years ago the annual produc-

tion was about 50.000 tons. At the present time

it is about 30.000 tons. The ore is of excellent qual-

ity and has contributed largely to the reputation of

Swedish iron in the world 's market. The best grade

of ore contains 55% Fe, 0.001 to 0.004% P; the

second grade 45% Fe and 0.005 to 0.01% P. The
sulphur content varies from 0.012 to 0.025%. The
deepest workings are now about 1000 ft. Machine-

drilling was first started in Sweden at Persberg
about 1864. These mines were well described by
Linnaeous about 1746. Powder for blasting was
introduced about 1720. The skarn ores are believed

by Sjogren to owe their origin to the metamorphie
influence of greenstones upon limestones. There are,

however, considerable ore deposits which are, so far

as can be seen, without any immediate limestone

association. The granite eruptives may also in some
in.stance8 have been active mineralizing agents.

Grannlite or leptite is abundant, cut by skarn zones,

which contain the ores.

Sala.—The history of the Sala lead and silver mine
extends over four centuries. The ore deposits seem
to have been discovered early in the sixteenth cen-

tury, being mentioned in a document dated Septem-
ber 1. 1510. The palmy days of this district were
in the early half of the sixteenth century, when it

furnished an important part of the public revenue.

By 1571, mining operations were difficult on account

of water. Kings Carl IX and Gustavus Adolphus
both tried their hands at it : but for fifty years little

progress only was made. The grade of the ore

declined with greater depth, but renewed explora-

tion in the upper levels discovered more ore once

in the latter part of the seventeenth century and
again a hundred years later. At present an effort

is being made to utilize the zinc ores that were left

in the mine by former operators. The total pro-

duction of silver of the Sala mine is estimated at

about 400 tons, of which about one-half was pro-

duced in the sixteenth century. Sjogren- states that

from an economic point of view the mine was run

at a loss for three and a half centuries. It was

kept going only by means of special privileges from

the Crown. The fact was noted at an early date

that the ores declined in richness toward the deep.

This phenomenon, which is not peculiar to Sweden.

is commonly ascribed to seeondarv enrichment from

the surface downward : but Sjogren, to whom
we are indebted for a description of many of these

mines, and who went with our part.v as guide, phil-

osopher, and friend, does not accept that theory.

Here again the crystalline schists or basal complex of

halleflinta and limestone, cut by granit^ and por-

phyrite intrusions and by later diabase dikes, form
the country. The carbonate rocks are most closely

connected with the ores. Galena is found chiefly in

the limestones and only to a very subordinate extent

in the halleflinta. Copper ores occur in the lime-

stone
; while small iron mines in the district are

connected with the halleflinta. This latter rock here

presents an extremely varied formation whose only

common character is the felsitic texture of the

ground-mass. It is dark, or light gray, or brownish,

and is sometimes striped or banded. A few varie-

ties have a purely granitic or quartz-porphyritic con-

stitution ; in general, however, the percentages of

alkali are lower than in the quartz and felsitic por-

phyrites, and the constitution corresponds rather to

that of the dacites and quartz-porphyries, with which

rocks the halleflinta also shows points of agreement

)

in the quantity of ferromagnesian silicates. On the

whole, the rock in its composition stands closest to

the intermediate eruptives.

Grangesberg.—The Griingesberg iron ores occur in

the usual formation of gneissic rocks, called granu-

lites, halleflinta gneisses, or leptites. Included in

this formation are also amphibolitic or dioritic green-

stones, skarn rocks, crystalline limestones, and iron

ores. Later granitic and diabasic eruptives are also

present. The ores are (a) apatitic; (b) quartzose

hematites; (c) skarn ores; and (d) calcareous ores.

The two last as well as the first are non-manganif-

erous, non-titaniferous magnetites. The iron con-

tent varies from 55 to 65% ; and the phosphorus

from 0.1 to 8%. Thus the mineral apatite some-

times amounts to more than 40% of the ore.

Falun copper mine is historically one of the most

remarkable mines in the world. Worked without

interruption for the past 650 years, it had, down to

the end of the nineteenth century, produced more

copper than any other mine on the globe. From

1630 on, complete records of its production are ex-

tant. According to these the total output in that

time amounts to nearly 300,000 tons, or 600,000,000

lb. of copper. From the commencement of mining

operations to the present time its output has beeu

estimated at 500,000 tons of copper, 1 ton of gold,

and 15 tons of silver, valued at about .'f:250,000.000.

For the sake of comparison it may be noted that in

these days of monumental performances the total

estimated output of the Falun mine in 650 years

is about equal to three years' production of the

mines of Butte. The ore was formerly richer, and

the possibility of .secondary enrichment is again sug-

gested. At present the mine is worked for pyrile,

which is used in the sulphite-pulp digesters belong-

ing to the company which operates the mine. This

corporation, although one of the oldest in existence,

is one of the most progressive and profitable con-

cerns in Sweden. The date of its actual foundation

is not known ; but it is supposed to be about the

year 1225. There is in existence a deed dated 1288

conveying certain shares of stock : and a charter of

the company, given by King Magnus of Sweden and

Norway, is dated February 24, 1347, at that time



38 MINING AND SCIENTIFIC PRESS January 7, 1911

ratifying and confirming the company's rights and

privileges which are mentioned as "very old." The

company, whose full address is Stora Kopperbergs

Bergslags Aktiebolag, Falun, Sweden, began to

make or produce copper about the year 1225, sawed-

lumber m the year 1689, iron in 1735, gold and sil-

ver in 1790, bessemer steel in 1871, open-hearth steel

in 1878, electric steel in 1904, soda (sulphate) pulp

in 1895, sulphite pulp in 1900, paper in 1900, and

bismuth in 1904. It owns vast forests, 200 iron

mines, and water-falls estimated to be capable of

yielding 150,000 hp. It makes the specially soft

charcoal wrought-iron for which Sweden is famous.

Its annual production's, pig iron, 75,000 to 100,000

tons : bessemer ingots. 70,000 ; open-hearth ingots,

26,000; charcoal iron blooms, 4000; rolled and ham-

mered iron and steel, 75,000 to 100,000. It uses

450,000 cubic metres of charcoal per annum, making

150,000 cubic metres in its own kilns.

The Falun mine, called 'The Country's Treasury'

by Gustavus Adolphus, is 1200 ft. deep and has

about 18 miles of underground workings. The bot-

tom of the mine is now full of water, and many of

the old workings are inaccessible. During the first

400 years of its history the ore was broken by burn-

ing wood against it. Gunpowder was first used in

1729. The ore was raised by means of windlasses

worked by hand or horse-power, and the ropes were

made of ox-hides, 200 to 300 hides being required

for a single rope. The country rock at Falun be-

longs to the crystalline series represented here by

gray gneiss and granulite or leptite. The. gneiss is

locally a quartzite which is the true ore-bearing

rock, and to it belong also the other copper ores of

this and adjacent di.striets. It contains amphibole

and, as accessory minerals, cordierite and its altera-

tion products, falunite, andalusite, and magnetite.

There is also considerable white saccharoidal lime-

stone. Composite basic dikes also occur, cutting

both ore and country-rock. The ore of the Falun

mine is pyrite occurring in various modes, more or

less associated with sulphides of lead and zinc. In

the upper levels the ore was considerably enriched,

and probably contained the higher grade copper sul-

phides. Occurring in stocks of bluntly conical' form

with the point downward the former interior of the

orebodies is now seldom seen. They consisted large-

ly of nearly pure pyrite with a slight percentage of

copper. There was also a quartzose mixture of cop-

per pyrite and pyrite eontaininf> fragments of

quartzite and limestone. There is here also a con-

siderable development of skarn at the contact of

quartzite and granulite. It consists of a dark green

mass of radiate and sometimes garnetiferous am-
phibole. Then there are skols more or less closely

connected with the pyrite stocks and surrounding

them or separating them from the other rocks. They
consist partly of amphibole, biotite, and cordierite.

and partly of their hydrated derivatives, chlorite,

talc, and falunite. There are also secondary garnets

and magnetite octahedrons and later sulphides. The
skols sometimes have a thickness of 10 to 15 metres,

and again they, thin out rapidly. They grow smaller

in depth and have in general a development pro-

portional to the extent of the ore mineralization.

The richest ores the mine ever produced came from

the upper zones of the skols. The 'hard ores' lie

immediately in the quartzite without being enclosed

by skols or leaders, and pass by insensible grada-

tions into the rock itself. All the ores appear to

come to an end at the maximum depth of 250 to 280

metres. Gold occurs associated with galenobis-

mutite, in small quartz veins. Some selenium has

also been found associated with trap dikes which

contain amphibole in a felsitic groundma.ss of

quartz and plagioelase. The gold ore was the rich-

est at the depth of from 40 to 100 metres. Work-

able gold ores have not been found below 200

metres. The surface of the pyrite and neighboring

limestone in some places retains the grooving and

striations of the glacial period. It is interesting to

note that there has been barely perceptible oxida-

tion and solution in the five thousand or more years

that have elapsed since Jack Frost here made his

mark.

WORK OF GEOLOGICAL SURVEYS IN THE
MISSISSIPPI VALLEY

Several changes in personnel of State Surveys

occurred in 1910. H. A. Buehler has been appointed

Director of the Missouri Survey, R. C. Allen has

succeeded A. C. Lane as State Geologist of Michigan.

Edward Barratt was elected to succeed W. S. Blateh-

ley, who has been State Geologist of Indiana for

sixteen consecutive years.- The new Geological Sur-

vey of Tennessee has been placed in charge of

George H. Ashley, formerly of the U. S. Geological

Survey. In Wisconsin, W. O. Hotchkiss is now State

Geologist. The Tennessee Survey has already issued

timely bulletins relating to the geology and to the

economic deposits of the State. It has among its

duties a study also of the drainage problems, for-

estry, distribution of soils, and development of

water-power. Co-operation has been established

with many Federal bureaus, notably the Department

of Agriculture and the Geological Survey. The for-

mer co-operates in the study of soils, public-road

building, and drainage investigations; the latter, in

topographic and geologic surveys, and particularly

in oil studies. Work in Michigan and Wisconsin,

to some extent, has been concentrated on iron and

copper in the Lakes region. In Illinois, co-operative

geological studies with the U. S. Geological Survey

have been continued in the coalfields in northern Ill-

inois at La Salle, in the central part of the State

near Springfield, and in the southern fields of Will-

iamson, Franklin, and Jackson counties. The gen-

eral geology and mining problems of the lead and

zinc region have been taken up on a thorough scale

by State and Federal surveys. A stud.v of the Illi-

nois oilfields has required increased attention, par-

ticularly in connection with the new field at Sando-

val and with scattered drilling outside of developed

territory. In Missouri, in addition to the continua-

tion of the studies of lead and zinc, an important

resurvey of the coalfields has been in progress in

co-operation with the U, S. Geological Snrve.v.
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A B C of Empire Drilling—

I

By X P. HuTCHiNs'and N. C. Stines

*The purpose of this article is to give details essen-

ttial to the efficient manipulation of a particular type

•of drill as used in the sampling of alluvial ground.

Incidentally other information bearing upon this

ibranch of mining is offered. The drill to be de-

Sei-up of Drill and Rotalion by Hand.

•scribed is the Empire hand-drill. There are other

hand-drills, but the^' do not have the same complete

outfit as the Empire. For the purpose of compar-

ison we refer the reader to an article entitled 'The

A li (' of Keystone Drilling' by J. P. Hutchins.

published in The Eiifiineering and Mining Journal of

December 14. 21. and 28. 1907. It affords a com-

parison between drilling by hand and by

power, respectively. After several years

of experience in the use of this and other

hand-drills with and without rotated pipe,

suggestions are offered in the hope that

they may prove useful to our fellow en-

gineers. The Empire hand-drill is char-

acterized by the employment of a rotating

pipe, strong enough to withstand severe

strain and to permit of threads being cut

on it : it is therefore not an ordinary

'casing' which merely encases the hole

formed by the drill.

Object of Sampling.—The object of

sampling an alluvial deposit is to ascer-

tain its tenor, volume, or extent, and phy-

sical characteri.stics. The physical char-

acteristics include depth, degree of in-

duration, size, occurrence, and proportion

<)f sand, medium and big boulders, dis-

tril)ution and characteristics of clay, and of buried

timl)er. occurrence of frost, annual or perennial,

tiharactHristics and tenor of overburden and bed-

rock, contour of bedrock, occurrence and propor-

tion of sand, depth to water-level, and distribution

of valuable contents.

Samples may be obtained by open-cutting, drill-

ing, or shaft-sinking, and in each case the valuable

content washed from the sample by panning, rock-

ing, or sluicing. One or all of these operations may
be required in getting the data necessary.

Kinds of Deposits.—For convenience of considera-

tion in this article, alluvial deposits may be divided
into two classes according to the method by which

they are worked—by open-cutting or by
'drifting.' The first includes hydraulick-

ing and dredging. The second includes

many varieties of underground mining
having for its object the extraction of one
or more rich strata of gravel through
shafts, inclines, or tunnels. All other

kinds of placer mining are classed under
open-cutting. Inasmuch as it is usually

only necessary to prospect the lower

stratum for drift gravel mining, it is often

possible to apply such methods as have
for their object getting data concerning

it only. But it is necessary to sample

the total gravel section for open-cutting,

for all the material must be handled in

the course of exploitation.

Drilling may be done by electric, gaso-

line, or steam-power drills, or by those operated by
hand alone, or by hand assisted by horse-power.

The immediate object of this paper is to describe

fully (1) the obtaining of the sample with the Em-
pire hand-drill, (2) recovering the valuable content

from the sample, and (3) ascertaining its value.

History of the Hajid-Drill.—This device with ro-

(*We are requested by the authors to say that while this

article Is devoted to a detailed description of a particular

drill, it was not written with the purpose of furthering the

sale of any drill, but with the sole desire to give useful

technical information through the medium of the Mining
and Scientific Press.—EmroB.]

Changing Tools.

tated pipe seems to have been evolved fifty years ago

in two places : in America for drilling water welk,

and in the Dutch p]ast Indies (where it was known

as the Banka drill) in testing for tin. This type of

drill was not used in prospecting for gold until

about five years ago, when it was applied in Amer-

ica. Until then it had been used where labor was

cheap and no serious attempts had been made to

economize in this respect, but as soon as it was in-

troduced into North America, wher- '•'b'>r is expen-
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sive, many improvements were made. These im-

provements with numerous refinements of construc-

tion and operation, changed the drill from a very

primitive machine to a complete sampling outfit,

requiring not only less labor, but less time, and able

to overcome difficult conditions, such as frozen

ground, and capable of taking more accurate sam-

ples.

Briefly the drill consists of a pipe, a platform,

rotating and driving devices; boring, drilling, pump-

ing, and pulling tools; all for penetrating to and into

bedrock, for obtaining and treating the sample, and

for pulling the pipe from the hole. In a few words

the operation is as follows

:

The pipe, having a toothed cutting-shoe on the

bottom, and a platform on the top, is placed in an

erect position at the spot where the sample is to

be taken. Some of the crew steady the pipe, while

others stand on the platform and with a battering-

ram drive the pipe into the ground until it will stand

without help. The rotating device is then attached.

and a combination drilling and pumping tool screwed

to rods, is used as churn drill, the pipe being

rotated simultaneously. While it is thus kept

loose in the ground, it is sunk (1) by the weight

of the pipe, (2) by the weight of the platform at-

tached to the top of the pipe, (3) by the weight of

the drill-men who stand on the platform, (4) by

the weight of the rod and tool that the drill-men

operate inside the pipe while standing on the plat-

form, (5) by the jarring effect of the tool striking

on the bottom of the hole. The weight of the crew

standing on the apparatus sinks the rotated pipe

into the ground ; it causes a core to accumulate and

the churning crushes and forces this core into the

pump.

When filled, the pump is removed from the pipe

and its contents emptied. The pump is again

lowered into the pipe and the operation repeated.

The contents are washed and the estimated weight

and characteristics of the gold noted. These opera-

tions are repeated, lengths of pipe and drill-rod be-

ing added as required, until bedrock is reached.

The pipe while being rotated is pulled from the

hole by leverage. The apparatus is moved to another

spot and another hole started as before. The drill

acts like a combined core-drill and churn-drill, for

the toothed shoe cuts a core and the drilling and
pumping tool performs the work of a churn-drill

and also pumps.

It should be kept in mind, while reading what
follows, that the pipe, whether being sunk into or

pulled from the ground, is always kept loose by ro-

tation. This is one of the unique features of this

and the Banka drill, and it is due to this circum-

stance that the sinking of the pipe into the ground
and pulling of it from the ground are accomplished
so easily. It is hard to sink and pull pipe when it

is not being rotated. In placer drilling, all power
churn-drills both sink and pull pipe by impact. This
is the hardest work they have to do, and it puts a

severe strain on the apparatus.

The full operation of ascertaining the average
gold content, the volume or extent of the gravel,

and its physical characteristics, will be described

as follows: (1) obtaining the sample; (2) treating

the sample; (3) amalgamating, parting, and weigh-

ing the gold; (4) ascertaining and recording the-

physical characteristics in the field; (5) calculating-

the value of each sample and the average gold con-

tent, volume of the whole deposit, and recording ther

field notes.

Obtaining the Sample.—The area to be sampled

is surveyed and the points at which samples are to

be taken are laid out in lines, staked, and numbered.

The points, where the drilling is first done, are such

as are supposed to give, preliminarily, a maximum
of information with a minimum of work. The points

at which further drilling may be done depend upon

the results of this preliminary work. The number

and distribution of holes necessary to ascertain es-

sential data are governed by the characteristics,

peculiar to the deposit under investigation. When-

gold occurs regularly throughout the width and

length of a deposit, the ground is divided into

squares of from 250 to 1000 feet and a hole is drilled

at each of the corners. This has been the practice-

in such ground as that of the Feather. Yuba, and
American river dredging districts in California.

When the gold occurs irregularly across the width,

but regularly along the length of the ground, as:

in channels, the holes are laid out across it, either

in lines that are far apart with holes near together

or on lines that are near together with holes far

apart. Holes are generally placed so that those of

alternate transverse lines, form longitudinal lines.

They are then said to be 'staggered'. Regular spac-

ing of holes is always to be desired. As an instance

of the bad results of irregular spacing, holes were

sunk close together, where preliminary drilling-

showed rich ground, and far apart where there was.

poor ground. This resulted in a falsely high aver-

age for the whole area, as was subsequently proved

by dredging. Testing by drill was thereby locally

discredited.

Preparing and Assembling.—The ground having:

been staked as described, the drill is hauled to the

first point, and is there unboxed and assembled. An
outfit to drill to depth of 25 ft. weighs about 200O
lb. and about 400 lb. for each extra 25 ft. drilled-

It is usually shipped in about 10 packages. The
drill can be sectionalized so that the heaviest piece

weighs about 75 lb., and it can, if necessary, be
transported on men's backs. As generally received,

it takes about 2 hours to unbox and assemble the

equipment. In addition to the outfit supplied by
the manufacturer, it is necessary to have a liattering^

ram and pulling-lever, irons for which are furnished,

as well as two poles to turn the pipe while pulling.

These can usually be obtained near the place of
drilling.

The Empire drill outfit includes the following : pipe,

in 5-ft. lengths; cutting-shoes; pipe head; platform

with rod-holders ; horse-power appliance for rotating-

pipe; helical pocket pump; drilling pumps: rock-

drilling bit; large and small auger drill-spoons ; drill-

rods in 5-ft. sections ; 4 wooden sawhorses to support

parts when not in use; 3 drill-rod wrenches; drill-
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rod handle
;
pump-jar device ;

driving-cap ; driving-

ram ; 2 pairs of chain-tongs ; monkey wrench ; Still-

son wrench; ballpein machinist's hammer; 8-lb.

sledge-hammer; 2 crowbars; cap, stand, chain, and

lever for pulling; poles for rotating while pulling;

gripping device ; 2 pieces IV^-in. pipe, 6 ft. long, for

lengthening wrench handles; cold, diamond-point

Cape chisels
;
punch ; assorted files

;
pick ; shovel

;

axe ; screw-driver ; cross-cut saw ; mixture of oil and

graphite; brushes to clean threads; dump-box; 3

buckets; 3 tubs; dipper; hot-water tank and stand

for frozen ground and cold weather ; 6 gold-pans

:

gold-pan punched with %-in. holes for screening;

3 concentrate dishes ; magnet : 5 lb. mercury ; phials

:

labels; forceps; annealing cups; -nitric acid: alcohol

stove ; alcohol ; retort-stand ; magnifying glass ; bal-.

ance ; note-books ; tape ; 2-ft. rule ; cross-section

paper; tracing-cloth: thumb-tacks; pencils and

eraser; engineer's scale; drawing instruments; tri-

angles; inks: lumberman's crayon: drill sheets.

After the parts are unboxed, the threads of the

pipe, rods, and tools are cleaned aiid oiled with a

Driving Ram.

mixture of machine-oil and graphite, with just

enough oil to make a thick paste. The rod sections

are kept on two sawhorses, the pipe sections on two

other horses; the tools are placed on two sticks of

about 4 in. diameter. This is to keep everything

off the ground, "to have a place for everything and

everything in its place." These horses and sticks

are placed just outside the circular path traveled

by the horse in rotating the pipe, so as to have them

handy.

Starting the Hole.—There are two ways of be-

ginning the lu)l('. When there is no overburden, or

it is desired to sample the total gravel section, the

procedure is as follows : A section of pipe is laid

upon two sticks to keep it off the ground and to

allow the use of ehain-tongs without hindrance. A
toothed cutting-shoe is screwed on. It must be kept

in mind to u.se a small amount of oil and graphite

on all the pipe-threads, otherwi.se it may be very

difficult to break joints. The pipe used is extra

heavy with special finsh couplings. These couplings

have coarse threads, about three to the inch, de-

signed so as to screw up rapidly and not lock when
in use. The necessity for oiling threads is obvious

when it is remembered that the pipe sections may be

set up very tight in hard ground by the horse pulU
ing hard on the 10-ft. sweep. This is the same
as making the joints with a 10-ft. wrench and a

horse pulling on the handle. The cutting-shoe is

0.38 ft. outside diameter and 0.30 ft. inside diam-

eter. It has an edge with teeth like a rip-saw, but

PW^>4WiBNi1"^' ^-^-, '^ ^B^^^^^^^^^^^^l

Drilling Frozen Ground. Notice Tank for Heating Water.

much coarser and made of very hard nickel steel,.

for its function is to cut into the material being-

penetrated.

The pipe-head is screwed on the other end of

the pipe, but it is not necessary to screw it up very

tight. It must shoulder, however, otherwise the^

threads will be damaged in driving. This pipe-head

is designed to support a circular platform, 4 ft. 8 in.

diameter, and has four recesses fitting into projec^

Drilling Willi Spring Pole.

tions on the platform. The five sections of the plat-,

form, namely the four plates and spider, into which,

the platform can be sectionalized for diificult trans-

port, are bolted together. The spider consists of

a crucible-steel casting with angles riveted to it.

This easting is a little larger in diameter than the

pipe-head, so as to permit the platform to slip over

and on it without difficulty. The platform, which

weighs 120 lb., is made of sheet steel, and angles:
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perforated to lighten it, and the holes are so spaced

as to hold the rod wrenches used in coupling and

uncoupling, and rods and tools described later.

This casting has two projections under the plate

with holes to permit the sweep of the horse-power

attachment to be fastened with a pin. Two rod-

holders are screwed into pedestals bolted on the pe-

riphery of the platform 180° apart; these holders are

made of IVs-iii- P'pe threaded on one end and on

the other end provided with spring-steel jaws so

made that the rods are easily slipped between them

but cannot fall out. The section of pipe with the

c'utting-shoe and pipe-head attached, is erected on

the surface of the ground, where the hole is to be

drilled. This is held vertical by one man and then

the platform is lifted over and slipped upon the pipe-

head by the other men.

Driving the Pipe.—The driving-cap is placed on

top of the pipe-head, where it projects through the

platform and two men mount the platform. The

battering-ram is handed up to them and they drive

the pipe into the ground.

The driving-cap is a cup-shaped crucible-steel cast-

ing with a li/>-in. hole through the centre to receive

the battering-ram pin. The battering-ram is a log

used like a paving-ram with a wrought-iron ring on

the bottom to prevent splitting. It has two handles

made of 1-in. pipe, each end of which should project

12 in. from the log. These handles are placed about

30 in. above the driving end and the two pipes are

at right angles to each other. This log should be 10

to 12 in. diam. and 4 to 6 ft. long, or it can be made
like a paving ram, 14 to 16 in. diam. for about 3 ft.,

and 6 to 8 in. diam. for 2 ft. of its length respec-

tively. It should weigh about 200 lb. A guiding

pin may be driven into the centre of the driving end

and fastened by a drift-bolt driven transversely

through the log and through the pin. The pin must

be securely fastened or it will become loose and fall

into the pipe. The function of this pin is to guide

the ram in driving and cause it to strike fairly on

the driving-cap. This pin must project from the

ram about 40 in. or its end may come out of the pipe

at the time when in driving the ram is at its highest

point.

As soon as the pipe has been driven a few inches

into the ground, it requires less steadying ; one more

man then mounts the platform and assists in driv-

ing. Extreme care must now be taken to keep the

pipe vertical, otherwise a crooked hole and subse-

quent trouble may result. When the pipe has been

driven two or three feet, the ram and driving-cap

are taken down. The horse-power attachment is then

applied, the horse hitched to it and tied to the plat-

form. The horse-power is essentially a structural-

steel sweep, 12 ft. long. One end straddles the hub
of the platform and is articulated to it by a pin.

At the other end is a single tree and a wheel 12 in.

diam. This wheel projects downward at right

angles to the sweep and supports the outer end of

the sweep.

Boring.—Sometimes, when the top material is

barren, or it is not desired to sample it, the hole may
be started by using the auger-drill spoon. As the

name indicates, this tool bores, drills, and holds the

material, even of the consistence of a stifif clay or

hardpan. It has an auger point on a tapering bar-

rel in the side of which is a slot, one edge of which

is sharpened. The manipulations are as follows

:

Before it can be used it must be screwed to a drill-

rod section to which is attached the drill-rod handle

so as to be at a height of 3M; ft. when the tool is

erected and standing on the surface of the ground.

The drill-rods are about 1 in. square and made in

5-ft. lengths with taper-thread screw-couplings.

These couplings can be jointed and unjointed with

less than three revolutions, and the threads cannot

be crossed in coupling. By aid of the drill-rod

handle the drillmen turn the auger-drill spoon or

lift the string of tools, as the case may be. It con-

sists of a crucible-steel jaw and two handles with a

tool-steel locking and gripping device. Its construc-

tion is such as to permit rapid adjustment, attach-

ing, or detaching, up and down, to and from, the

rods, respectively.

The drill-auger spoon is manipulated like a post-

hole auger and its construction is such that material

is held in the barrel while being lifted out of the

hole. When the ground is dry, a small amount of

water is thrown into the hole to make the loosened

materia] cohere and so not be dropped as the tool is

raised from the hole. This tool, which can be made

to penetrate roots or hardpan, by alternate lifting

and driving it forcibly into the hole, and then turn-

ing, makes a hole large enough to receive the pipe

at the rate of 10 to 30 ft.' per hour. When material

is barren and can be bored in this way. it is ad-

visable to do so, for most rapid progress can be

made. Sometimes in starting, a hole is shoveled to

the depth of 2 to 3 ft. instead of doing as described

above. The only precaution to be taken in working

the auger-drill 'spoon is to keep the hole perpen-

dicular. It is advisable to have two lengths of IVij-

in. gas-pipe about 6 ft. long to slip over the ends of

the drill-rod handle to give greater purchase.

Inserting the Pipe.—In case the hole has been

started by boring or by shoveling, the pipe, to which

the cutting-shoe and pipe-head have been attached,

is placed in the hole, the platform put on, and the

horse-power attached. All is now ready for drilling

and beginning to take the sample. If the hole is

dry, one or more buckets of water are poured into

the pipe, for the pumps will not work unless there

is water in the pipe.

Drilling.—The roustabout hands up the three rod-

wrenches and a drilling pump to a man on the plat-

form, who hangs the pump on a rod-wrench and

lowers it into the pipe until it hangs suspended on

the wrench resting on the top of the pipe-head. The

rod-wrench is a forged-steel tool with an opening

slightly larger than 1 in. square to fit loosely on the

rods and squares on the tools. .The rod-wreneh has

several uses: (1) as a handle and to raise or lower

the tool or string of tools; (2) to suspend the tool

or string of tools while hanging in the pipe: (3) to

make or break joints in coupling or uncoupling the

rod-sections and tools; (4) as a stop when making
or breaking joints, by one of them straddling the
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handle of the other and fitting throusrh one of the

holes in the platform, so preventing the first from
turning.

A length of rod with graduations in inches is

screwed to the drilling-pump and set up tight. This
is done as follows : A rod-wrench is made to straddle

the handle of the wrench, from which the pump is

suspended, and at the same time to pass through one
of the holes in the platform. A third wrench is

then used to screw tight and set up the joint against
the wrench, acting as a stop. When breaking joints,

this operation is reversed. The drill-rod handle is

now attached near the top of the drill-rod. The rod
and pump are lifted off the suspending wrench by
the drill-handle, the stop and suspending wrenches
are then removed, and the string of tools lowered
until the pump rests on the material in the pipe.

At all times the length of the string of tools in

the pipe bears such a relation to the length of the
pipe in use. that the depth of core in the pipe can
be read by reference to the graduations. Thus, if

there is no core, which means that the bottom of the

pump is even with the edge of the cutting .shoe, the
zero mark of the graduations will be opposite the top
of the pipe-head. For example, should the number
6 appear level with the top of pipe-head, it indicates

that there are 6 in. of core in the pipe. On the other
hand, should the zero mark drop below Ihe top of
the pipe and into the pipe-head, it shows that the
tool is below the bottom of the pipe. This—drilling
below the pipe—should be generally avoided, as it

endangers the accuracy of the sample.

To resume the drill operations; suppose a consid-

erable core to have beefl attained through driving
the pipe and the depth of this core is read on the
graduations and noted in the field-book. The horse
is started and the pipe is thus rotated. At the same
time, the men on the platform commence drilling by
operating the .string of tools, a.s in ordinary churn-
drilling. The result of these operations is such that

- after 15 or more strokes, part of the core is crushed
or drilled and forced up into the pump and held
there by the valve. Simultaneously, the rotated pipe,

being loo.se, sinks into the ground because of the

weights of the platform and of the men on it; being
as.sisted by the jarring due to the blow of the string

of tools. The horse is stopped, the string of tools is

raised and one rod-wrench placed on the square of

the pump just below the coupling, thus acting as a

sup|)r)rt. A second rod-wrench is used as a stop by
straddling as before, the third rod-wrench is used
only to break the joint, while the unscrewing is

easily completed by hand. The length of rod is

lifted off and is .stood with one end in the pedestal.

and the other in the spring-steel jaws of the drill-

rod holder. While one man is removing the rods, a

second lifts out the pump and passes it to the roust-

about, from whom a third man has taken another

pump or tool, which he hanps on ti rod-wrench and
lowers into the pipe. The length of rod is again

screwed on and set up. churn-drilling is resumed,

and the horse is started as before. The roustabout

carries the j)um[) to the dump-box, into which he in-

verts it slowly until it stands on end. Usually the

contents of the pump fall into the box and suificient

water is poured through and upon the pump to thor-
oughly wash it. It is frequently necessary to shake
the pump in order to dump all the material. The
coupling is dipped into water in order to remove all

particles of sand and grit from its threads, and the
pump is set in a convenient place.

The operation, as thus described, really carries the
unique features of Empire drill apparatus, that is,

the pipe is sunk by weight and by rotation with a
horse, and a core is obtained, crushed or drilled, and
pumped simultaneously. In ordinary placer pros-
pecting with power 'rigs.' these operations are not
simultaneous, but follow each bther and each re-

quires a change of heavy tools with diverse manipu-
lations. Thus, first the pipe is driven to obtain a
core; second, the core is drilled to crush it, so that
it can be pumped; and third, the crushed core is

pumped. These same results are simultaneously
obtained by the rotating of the weighted pipe and
the use of this special tool, the drilling-pump.

APPALACHIAN OIL DEVELOPMENT IIJ 1910

By Raymond S. Blatchlet

The Appalachian field includes the States of New
York, Pennsylvania, West Virginia, and southern

Ohio. Drilling in this region was only about half

as extensive as the previous year, .vet the new pro-

duction held up remarkably well. This was due to

increased activity in the Shinniston pool in Harrison
county. West Virginia. In fact. West Virginia was
the centre of new work for the year. Elsewhere
steady development keeps up the usual annual yield.

Several gushers were drilled in during the past II

niotnhs.

The following table gives the new development
by months, according to the Oil City Derrirl-, for the

Appalachian fields, the average production of the

new wells being given in barrels:

Wells New
Completed. Production.

Bbl.

Dry
Holes.

122

113

124

177

170

192

174

161

134

151

124

Average of

Productive

Wells.

22 V„
15'/,.

18

17 '/,»

14 'A

^ / ififf

13 'A
11

13 'A
10 V,„

9V,n

January 398 6297

February 359 3819

March 373 4481

April 479 5320

May 562 5622

June 582 5189

July 520 3582

August 460 3296

September 437 4042

October 411 2843

November 393 2633

December ....

Totals 4974 47,124

The following table gives the

drilled in the Appalachian fields since 1907:

1907. 1908. 1909. *1910.

Alleghany county, N. Y 575 493 468 264

Pennsylvania 3611 3748 3958 1812

West Virginia 1320 1329 1810 1.501

Southeastern Ohio 1335 1344 2285 1397

Totals 6841 6914 8521 4974

*For first eleven months.

1642

number of wells'
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The Illinois Coal Industry

By Feank W. DeWolf

Several incidents of the year in Illinois coal min-

ing have been without precedent. The strike, last-

ing from April 1 to September 10, opened the mar-

kets of the State to coal from Indiana, Ohio, West

Virginia, and Pennsylvania, while miners suffered

from hunger and mines from idleness and deteriora-

tion. Kailways and large consumers thrived for a

time on coal placed in storage in March, but the

small consumer paid high prices all the time, and

«ven the large users finally suffered. The Illinois

Coal Operators' Association was all but disrupted,

and the' Walker faction of the United Mine Work-

ers, though successful in winning the strike, appar-

ently pulled farther away from the central organ-

ization and to this extent contributed to the grow-

ing friction. Despite the long period of idleness,

it is likely that the coal production of the State for

the calendar year will not fall far behind that of

1910. . Illinois has probably lost second place to

West Virginia. During the fiscal year* ended June

30, 1910, 48,717,753 tons was mined, in spite of the

idleness of the closing three months. The figures

are only half a million tons less than for the pre-

ceding year. Abnormal production in March in an-

ticipation of the strike explains the large output.

There are 881 mines. This industry required the

labor of 74,634 men; =ome 350,000 people depend

on it, directly, for support, and whole communities

in 55 counties, indirectly so. It is an important rev-

enue producer for 35 railroads. Since 1897 the out-

put has increased 145% ; the number of employees,

115%. In 1909, exclusive of the Cherry disaster,

213 men were killed and 894 seriously injured.

Notwithstanding its magnitude, perhaps because

of its rapid development, the industry is not prosper-

ous. Though daily wages are high and the mines

are capable of producing coal at considerable profit,

the average number of days of operation of the

shipping mines in 1910 (fiscal) was only 171, so

that remuneration to labor and to capital alike was

unsatisfactory. Overproducing capacit.y has result-

ed in extreme competition and decline in profits.

This is partly due to the anthracite strike of 1902.

which created an artificial demand for coal and

coal mines in the Middle West, and in part to the

discovery of superior coal in southern Illinois where

extension of railroad lines and the opening of mines

has been rapid. The waste involved is enormous.

Capital is tied up in mines for which there is no

need: 70,000 men are employed but little more than

half time, although 50.000 would amply suffice and
be better rewarded, and 20.000 men would thereby

be released to other vocations : the cost of produc-

tion is materially increased by reason of irregular

operation of plants; the tendency to centralize own-
ership of mines, as the weaker enterprises are

-wrecked, is unmistakable; the coal deposits can not

•Fiscal year statistics are those published by David Ross,
Secretary, Illinois Bureau of Labor Statistics, Mining and
Scientific Press, November 26, 1910.

be conserved when the pressure to control the cost

of production is so insistent, neither can the physical

condition of the mine, which involves the safety of

the employees, be made what it should.

The strike of 1910 followed the failure of the

Peoria Joint Convention of February 24, and the

failure of the Joint Scale Committee to reach an

agreement before March 31. Two weeks later the

joint executive board of the miners and operators

adopted an agreement covering emergency and re-

pair work pending a final settlement of the difficul-

ties. The Joint Scale Committee, in session at in-

tervals, concluded that it could not reach a com-

plete agreement, and referred the question to the

second State Joint Convention which reconvened at

Peoria, May 10. This second convention adjourned

on May 20 without effecting a settlement. The min-

ers were contending for an extra advance of 3c.

per ton in the mining rate of Williamson and Frank-

lin counties, and of 2c. per ton in the longwall mines

of northern Illinois ; also, for payment of the wages

of shot-firers by the operators. The Operators ' Asso-

ciation offered to advance mining rates 3c. per ton

in all districts and to increase the price for day

wages, dead-work, narrow-work, etc., 5.55%, as de-

manded by the Cincinnati convention of the United

Mine Workers of America. Failing to reach an

agreement, the eolivention adjourned on May 20 as

stated. Four days later operators of the fifth dis-

trict, representing 40 mines in St. Clair, Perry. Mad-

ison, Clinton, and Randolph counties, and of the

ninth district, representing 32 mines in the same

counties and the adjoining counties of Montgomery,

Macoupin, and Bond, seceded from the Operators'

Association and formed a district organization which

promptly closed an agreement with the Mine Work-

ers. Shortly afterward the Bunsen Coal Co., produc-

ing coal from a number of large mines in the Dan-

ville district for use of the United States Steel Cor-

poration, also signed up with the miners. These

movements came as a body blow to the Operators'"

Association, since it reduced their membership about

25%. Contributory to the settlement of the strike

in favor of the miners was the existence of the

Tanner and the Mitchell laws which prohibit im-

portation of labor, and which also require miners

to hold certificates of competency from county

boards.

The strike threw on the operators the cost of

shot-firers and increased the mining scale above that

under which the Indiana mines operate. The differ-

ential in Williamson and Franklin counties still

gives this region an advantage over the fifth and

ninth districts. The operators feel that the failure

of the miners to keep the agreement that hoisting

engineers, pumpmen, and others necessary to main-

tain the welfare of mining property should work

pending an agreement, was dishonorable, and ren-

ders future agreeinents of doubtful value. They feel

that the fight between followers of T. L. Lewis and

J. H. Walker makes factional politics of paramount

interest to the miners, and brings about a sacrifice

of principles important at once to the interests of

I miners, operators, and consumers. Mr. Walker's
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friends, on the other hand, feel that affairs were

in such critical shape and the disruption of their

union was so imminent, that self-preservation de-

manded the course actually followed. Naturally

they are much gratified at the outcome of the long

strike. The public at large is glad to note that a

provision of the final settlement requires that in

the future the question of scale will be taken up
early, so as to permit a thorough understanding of

the issues in time to prevent strikes. An effort will

be made to complete agreements before March 10.

Should this be impossible, a commission will then

be appointed to sit until matters are adjusted. This

will consist of 9 miners. 9 operators, and 3 disin-

terested men. It is interesting lo note that J. A.

Holmes. Director of the U. S. Bureau of Mines, is

named as one of the three disinterested parties. An-
other agreement, that to arbitrate certain difficulties,

is also commendatory. It is to be hoped that the

present lack of harmony between the miners' fac-

tions can be arrested before further havoc is worked
with the United Mine Workers' Association. A re-

turn to the condition of disorganization, carrying

with it the inability to make group agreements.

would certainly be deplorable. As a result of the

strike. Illinois has lost some of its natural market.
Splint and .semi-bituminous coal from the East have
acquired a foothold in the Northwest, and can only
be displaced after considerable time, if at all. Pro-

duction in the Northern Illinois fields, which natu
rally aspire to the market of the Northwest, has not
regained normal volume. In the Southern field, on
the contrary, the output during the four months
since the strike, even making allowance for car
shortage, has probably been above normal. Although
railroad rates on coal have recently been raised, it

has been a horizontal increase which still gives th'>

Southern coalfields an advantage over Central and
Northern Illinois in the competitive market.

Notwithstanding the somewhat disa.strous year in

the coal industry, legislative provision for study
and revision of the mining laws is a sign of progress.

The Commission appointed in 1909 presented to the

special session of the Legislature in 1910 a number
of comprehensive changes in the mining laws, in-

cluding a requirement for installation of mine tele-

phones, emergency gongs, fireproof stables, and fire-

fighting hose. Most of the provisions have now been

subjected to actual test, and have proved desirable.

The law requiring installation of gongs, however,
is regarded as a failure, and a provision for its

repeal, together with -new recommendations, will be

presented to the Legislature convening in January
1911. The CommLssion created for the establish-

ment of Mine Rescue Stations has been actively at

work during recent months, and announces that the

new Springfield station will be dedicated for active

work early in January. Progress on the Benton and
the La Salle statioiis is also satisfactory, and 15 sets

of helmets and auxiliary apparatus, representing

one-third of the total equipment, is now available

for use in case of accident. The State rescue-cars

connected with each station will probably be used

to carry training to the mining camps, in case it

is found that operators do not send their miners
to the three central stations for training in rescue

and first-aid work.

Few new mines have been opened during the last

year, though a number formerly abandoned or closed

on account of accident have been re-opened, and
other new properties have been developed to their

maximum capacity. This is particularly true in the
vicinity of Matherville in Mercer county, and Norris
in Fulton county. The Cherry mine has been re-

opened to work the lower coal, but the workings in

the upper seam are abandoned. The West Prank-
fort mine of the Bering Coal Co., which was the
scene of a serious explosion, has been re-opened
after an idleness of a year. Similarly, the Leiter

mine at Zeigler, which has been the scene of several

fatal explosions, has been entirely recovered and
is being operated under lease by another company.

THE YEAR ON THE COMSTOCK LODE

Encouraging results have marked the course of

development on the famous old Comstock in 1910.

The Mexican and Ophir mines have been the scene

of the principal operations in the Virginia City por-

tion of the Lode; activities at the Gold Hill end
are confined chiefly to the deep levels adjacent to

the Ward shaft. During the year the water-level

C. 6 C. Shaft With Sub-Station of Oen. Elec. Co. in Left Foreground,

Virginia City, Nevada.

at the C. & C. shaft of the Consolidated Virginia

mine has been lowered from the 2350 to the 2650-ft.

level, which is only a few feet above the bottom

of the C. & C. sump. This has been accomplished

by means of the Evans hydraulic ejector, which

raises the water from the 2600-ft. level to the Reid-

ler pump on the 2150-ft. level, which, in turn, lifts

it to the level of the Sutro tunnel, about 20 ft. above

the 1750-ft. level of the shaft. This has unwatered,

not only the Con. Virginia, but also the Ohpir, Mex-
ican, and Union workings to the same level, the

2600, there being open workings connecting these

mines below the 2000-ft. level. The group of mines

south of the Con. Virginia, including the Gould &
Curry, Hale & Norcross, Savage, Chollar, Potosi, and

some others, seem not to have been affected by the

drainage of the Con. Virginia-Union group, there

being no direct connection with them. Contrary to

expectation, water seems not to have found its way
along fi.ssures, contacts, and other channels in the
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iptervening ground. The water-level in the great

Combination shaft remains practically stationary, at

about the 2000-ft. level.

In the Mexican mine a vertical winze was sunk

500 ft. from the 2000-ft, level, and a level opened

on a fissure in the east vein formation several hun-

dred feet east of any of the old workings. A con-

tact of the famous diabase dike with the earlier

hornblende-andesite has been reached, and the dia-

base is found much altered, silicified, and mineral

-bearing, some excellent ore having been found. This

ore occurs as a silicification and replacement of the

shattered diabase, and is 40 to 50 ft. wide, and

apparently is wider with depth, as demonstrated by

development. The hope of the management lies in

expectation of finding rich ore in quantity in this

zone of mineralization, some very rich ore having

already been discovered. During October the Mex-

ican produced bullion valued at $17,000, though the

November output was somewhat less, owing to lack

of milling facilities, as the Butters plant was closed

before the end of the month. This recent produc-

tion of the ^Mexican is significant in consideration

of the fact that the aggregate production of the

mine in the previous 50 years had been but $2800.

notwithstanding the fact that between $3,000,000

and $4,000,000 was expended in development during

that period. A deep winze is being sunk in the

Union mine on the 2000-ft. level, 1400 ft. east of

the Union shaft, the object of which is to explore

this east mineral-bearing formation in that property.

This is 800 ft. north of the deep winze in the Mex-
ican, and several hundred feet east of the line of

contact, as developed in the latter mine. It is still

in the diabase, which here shows little sign of al-

teration, though this is not unusual in the diabase

where it occurs on the foot-wall side of an orebody,

so there is no present indication of the proximity

of ore in the Union winze, though it may not be far

distant. There still remain many unsolved geolog-

ical problems on the Conistock Lode, notwithstand-

ing the hundreds of miles of development. One sur-

prising thing, however, is that no mine manager has

ever attempted to explore this east contact on the

level of the Sutro tunnel, although there is every

favorable 'sign,' except ore itself, where the tunnel

crosses the contact. It would be well to run drifts

both north and south from the Sutro tunnel along
this contact. The probability is that such work
would result in discovery of ore in both directions.

The Ward shaft on Gold Hill has been retimbered
and is in good condition to the depth of 2475 ft. A
pump-station has been completed at the 2100-ft.

level, and a large electrically-driven Scranton pumn
installed there. At present it is lifting 2.000 000
gal. of water daily. A station is being cut at 2400
ft., which, when completed, will also be equipped
with a large pump. Through the Ward shaft it is

expected to recover the lower levels of the mines at

the Gold Hill end of the Lode, and deep-level opera-
tions in the Yellow Jacket, and some others, are de-
ferred pending the completion of the installations

now being made, and the draining of the deeper
workings.

Upper Mississippi Valley Zinc

By G. H. CoK

During the year 1910 the mining industry of the

upper Mississippi Valley has been recovering:

from the great slump of 1908. There is, now a spirit

of conservatism that has never been seen before-

in the district. The irresponsible promoter, upon

whose shoulders rests most of the blame for losses;

in the past, has left for greener fields; Th£ true

promoter which any mining district needs is still'

to be found, although most of the leases and pur-

chases are now made by operators dealing directly

with land-owners. During the past year leases were*

obtained by the payment of reasonable royalties and'

without the large cash bonuses required a number'

of years ago, before the property could be entered..

Prospecting is now largely conducted in an intel-

ligent manner by companies which already have-

producing properties. The price for drilling to the-

oil-rock has decreased from $1.25 to 75c. per foot,

and the present employment of experienced drillmea-

results in excellent logs and samples. As usual in

districts of this character, the tendency has been to'

mine the ore in the mo.st rapid, rather than the most

Crevices n, m, s.. Pitches and Flats, and Sag Characteristic of

Upper Mississippi Valley Mines.

tFr^ra U. S. Geol. Survei .)

economical manner. It is generally considered that

the mines are of too short life for any 'experiments.''

The expansion of the larger companies has changed"

these conditions somewhat, and three lines of im-

provement are especially seen. In the first place,

the shovelers are now paid largely by the 'can' and".

not by the day as formerly. While this has greatly

increased the pay, it has nearly doubled the effi-

ciency of these men and has made a saving of about

one-third in the cost of loading arid hauling the-

ore to the shaft; it also eliminates the former scarc-

ity of such labor. In the second place, many of the-

operators, having experimented with various types

of pumps, have reached the conclusion that the-

gcared-lift pump, the old Cornish pump with its-

walking-beam replaced by gearing, is the most sat-

isfactory and economical for the Avork of this dis-

trict. There is, however, a tendency to increase the

size of the column and decrease the number of
strokes. In the third place, the Missouri style of

mining the ore from one large face by the use of
deep holes and large charges of powder has beerr

introduced in a number of the mines with a con-

siderable saving in the cost of excavation. The gen-
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eral milling practice remains about the same as in

past years. There has been a slight decrease in

the amount of ore left in the tailing, and there is

an interest in the possibility of decreasing the

amount of fine and increasing the savings.

The Wisconsin and Illinois fields have been greatly

benefited by the construction of an electric plant

at Galena, Illinois, by the Interstate Light & Power

Co. This plant is capable of developing about 5000

hp. and is connected by direct lines with, the prin-

cipal mining centres, at which points the current is

stepped dovm and distributed to the various mines.

So far, the introduction of electrical power has failed

to lower the general operating expenses, but the fol-

lowing advantages are generally claimed by the

mine operators: (1) decrease in the size and the

installation cost of the plant; (2) the power is on

day and night, except when it is necessary to stop

for repairs; (3; it eliminates the difficulty of ob-

taining and storing coal for constant or intermittent

needs. The Wisconsin industry is stronger than dur-

ing the previous year. Numerous small companies

have been organized, and the large companies have

increased their holdings in view of future needs.

This expansion has been especially by the Wisconsin

Zinc Co., the Frontier Mining Co.. and the Vinegar

Hill Mining Co. Prospecting and mining have been

carried on not as heretofore, but practically always

with a care and consideration of geologic conditions.

In Iowa, the Avenue Top mine at Dubuque is the

only one that has been operated. There is, however,

some prospecting and a small amount of ore is being

obtained on the farm of Sam Strommy near Elkader.

The ore production of northwestern Illinois has been

limited largely to that from the Vinegar Hill, Hoos-

ier, and Northwestern mines, which have been active

throughout the year, and to the Unity, which started

its mill early in the spring. During the past year

prospecting has been carried on by the Vinegar Hill

Mining Co. in the vicinity of the Vinegar Hill and

Unity mines; on the property formerly known as

the Pittsburg but now as the Great Western mine

;

and on the old Buck Hill range north of Galena.

The Hoosier Mining Co. has been drilling to extend

the outline of the orebodies of its mine and also

on property one mile south of Galena. The Great

Western mine has installed a gasoline engine, hoist,

and pump, and is prepared to continue the sinking

of the new shaft. The Ten Strike and Merry Widow
mines, two miles west of Galena, have carried on

development, and the former has produced ore. The

Black Jack, Pilot Knob, Sheboygan, and Appleton

mines have been inactive, and the last has been

dismantled. The Roj'al Princess mine in the old

California diggings has been kept dry and has seen

some development, but has not been a regular pro-

ducer. In the Elizabeth district the Kansas mine,

which was running in 1909, has been closed, and

the Skene mine plant has been dismantled. During

the pa.st year there has been no active mining in

the Elizabeth, Stockton, or Mor.seville districts. In

the vicinity of Mt. Carroll, at the extreme southern

edge of the district, between 5000 and 6000 lb. of

galena was taken from the farm of Judge Turnbough.

Gold Dredging in California

By Chables Janin and W. B. Winston

In 1910 there were 58 dredges in active operation
in the State during most of the year. Two dredges
were dismantled, one in Butte county, having
worked out the property, and one old type dredge
in Sacramento county, being no longer suited to the

conditions under which it was required to operate.

One dredge was shut down in Siskiyou and one in

Placer county. Construction of four large 15-ft.

bucket dredges was begun, one of which commenced
operations in December. Also one 7-ft. bucket and
one of 5 ft. were commenced. The following table

shows the dredges operating at the end of December
1910. as well as those that were idle, dismantled, or

under construction during the year. The counties

and companies are arranged according to their rela-

tive importance in gold production and number of

dredges operating.

In Butte county. Feather No. 3 dredge, which is
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Gold- Dredging Localities in California.

under construction, will be put in operation during

1911 in the Oroville district on the north side of the

river on property of the Natomas Consolidated of

California. This dredge, which is being built by the*

Yuba Construction Co., and which will be the largest

in the district, will be equipped with 15-cu. ft. close-

connected buckets and will have a maximum digging

depth of about 50 ft. below water-level and a ca-

pacity estimated at 350,000 eu. yd. per month. In

Yuba county, Yuba No. 13, now being constructed

by the Yuba Construction Co. for the Yuba Con-

solidated goldfields, will be equipped with 15-eu. ft.

close-connected buckets and will be the largest gold

dredge in the world, operating to a depth of 65 ft.
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below water-level. In this district the Marysville

Gold Dredging Co. began construction during the

year on a new dredge, Marysville No. 3, which will

be equipped with 7-eu. ft. buckets. The machinery

for this dredge was in part furnished by the Union

Iron Works. In Sacramento county, Natomas No.

8 dredge, which was constructed in 1910 and put in

operation during the month of December, is equipped

and contemplates installing a 9-ft. bucket dredge

during 1911. In Calaveras county the Mokelumne

Mining Co., operating on the Mokelumne river near

Comanche, dismantled its old dredge early in the

year and is now constructing a new hull for a 5-cu.

ft. bucket boat. At the beginning of the year the

Isabel Dredging Co., operating near Jenny Lind on

the Calaveras river, changed hands and is now prin-

MKP
OFOROV/LLE DREDGING DISTRICT

1, Indiana No. 3; 2, Nevada, of Opliir G. D. Co.; 3, Ophir. of

Ophir G. D. Co.; 4, El Oro No. 2; 5, El Oro No. 1; 6, Oroville

D., Ltd., No. 2, formerly B. & C; 7 Bagget No. 1; 8 Viloro

No. 2, formerly B. & C. No. 3; 9, Lava Beds No. 2; 10, Lava
Beds No. 3; 11, Empire; 12, Victor; 13, Pennsylvania; 14,

Hunter; 15, Boston No. 4; 16, 17, 18, Exploration No. 1, 2, 3;

19, 20, 21, Featlier No. 1, 2. 3.; 22. 23. 24, 25, Pacific No. 1,

2, 3, 4.

with 15-cu. ft. buckets and will have a capacity of

350,000 cu. yd. per month. Natomas No. 9 dredge,

which is under construction, will be practically a

duplicate of No. 8. Both of these dredges will

operate on Rebel hill at the upper end of the district.

They were constructed by the Yuba Construction

Co., and will be the largest dredges operating;

digging partly cemented gravel to a depth of

55 ft. below water-level. In this county the Union
Dredging Co. has secured some land above Polsom

cipally owned by I. L. Borden, of San Francisco,

the resident manager being F. J. Estep, under whose

direction the dredge has had a successful year, many
former working difficulties having been overcome.

In Placer county the Bear River dredge has been

shut down temporarily, and there are no dredges

now in active operation in this county. In Siskiyou

county, the Scott River dredj'e has been shut down,

probably permanently, owing to difficulties in dredg-

ing on the slate bedrock. The Siskiyou dredge, be-
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DREDGING OPERATIONS IN CALIFORNIA IN 1910.

Name of Dredge.

County, District, and
Name of Company.

1. BrTTE COUXTY.
OROVILLE DISTRICT.

Oroville Dredging, Ltd

Oro Water, Light & Power Co.

Pacific Gold Dredging Co.

Natomas Con. of Callfomla.

Operating.

California No. 2..
Exploration No. 1.

Exploration No. 2.

Exploration No. 3.

Boston No. 4

Lava Bed No. 2 .

.

Lava Bed No. 3 .

.

Empire
Victor
Hunter
Pacific No. 1

Pacific No. 2

Pacific No. 3

Pacific No. 4

Feather No. 1....
Feather No. 2

Idle or
dismantled. Constructing.

Ophir Gold Dredging Co.

El Oro Dredging Co.

Indiana Gold Dredging Co
Viloro Syndicate, Ltd
Pennsylvania Gold Dredging Co...
Gold Run Dredging Co
Butte Dredging Co

(District total, 11.)

WYMAX'S RAVINE DISTRICT.

Leggett Mining Co
L. and J. Gardella

IIOXC'UT CREEK DISTRICT.

Kentucky Ranch Gold Dredging Co.
Gardella

nUTTE CREEK DISTRICT.

Butte Creek Con. Dredging Co
(County total, 16.)

2. Yuba County.
Yuba Con. Gold Fields

Ophir
Nevada
El Oro No. 1..

El Oro No. 2..

Indiana No. 3.

Viloro
Pennsylvania .

Baggett

Feather No. 3.

24

Leggett No. 4

.

Gardella

Butte

Kentucky
Gardella .

Butte Creek
29

Yuba No. 1-2..

Yuba No. 312.

Marysville Dredging Co....

(County total, 2.)

3. Sacramento County.
Natomas Con. of California.

Yuba No. 13.

MarysvUle 1 and 2

14

Marysville No. 3.

2

Natomas No. 1.

Natomas No. 2.

Natomas No. 3.

Natomas No. 4.

Natomas No. 5.

Natomas No. 6.

Natomas No. 7.

Natomas No. 8 .

.

Xatoraas No. 9 .

.

Eldorado
Ashburton Mining Co

(County total, 2.)

4. Calaveras Coijxtt.
Calaveras Gold Dredging Co.
Isabel Gold Dredging Co....
Mokulumne Mining Co

Ashburton

Calaveras No.
Isabel

1...

Mokelumne

5. Siskiyoi: Couxty.
Siskiyou Dredging Co Siskiyou
Scott River Dredging Co Scott River

6. Shasta County.
-Shasta Dredging Co. .

.

Shasta

7. Mercf;d Cointy.
Yosemite Mining & Dredging Co... Yosemlte

8. Stanislaus County.
La Grange Gold Dredging Co La Grange

9. Placer Cou.nty.
Bear River Mining Co.- Bear River No. 2.

10. Eldorado County.
Eldorado Placer Mining Co Cash Rock

11. Trinity County.
(State total, St.)

•California type.

58

tNew Zealand type.

4 6

tEd. L. Smith type.

o

13

3

16

10
1

11

1

1

68

"-5

49

P

S

8

15

5

4

2
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longing to the Siskiyou Dredging Co., has had a suc-

cessful year, the gold recovered from operations

greatly exceeding the estimates from prospecting

the property. It is reported that a small Risdon

dredge has been operating during the year on the

There are several small old-type dredges idle in the

county, and it is reported that E. L. Smith is to in-

stall a dredge near Weaverville, similar in type to

that now operating near Butte creek, above Chico

in Butte county.

Sketch of the Yuba Basin, Showing Dredges; Tailing Areas Shaded.

UMi.'*
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Calaveras, Siskiyou, Shasta, Merced, Stanislaus,

Placer. El Dorado, Trinity. Statistics for 1910 not

being available, the production for that year is esti-

mated as nearly as can be determined at this date at

$7,500,000. The relative position of the counties in

importance of production may possibly be slightly

changed. The lead which has been maintained by

Butte county since the beginning of the dredging in-

dustry in California, will be closely competed for

by Yuba county, and the latter county will probably

be in the lead in 1911. Much of the land in the Oro-

ville district has been worked, and in general the

dredging companies work their best land first, so it

is to be expected that from now on there will be a

gradual decrease in the production from Butte

county. A steady increase, on the other hand, may
be expected from Yuba, Sacramento, and several

other counties, for some years.

All of the dredges constructed during 1910 are of

the California type. With the exception of six

small ones of the New Zealand type, all of which

except the Baggett are working in ground not ex-

ceeding 15 ft. in depth, all dredges now operating

in the State are of the California type. It is evident

that this type of dredge has proved its .superiority

over others, and that it is eminently successful is

shown by the constantly increasing gold production

of the State from this source, although the richest

ground in California has been exhausted for some
time. There was a controversy some months ago in

the London mining papers over the relative merits

of the New Zealand and California types of dredge.

The champion of the New Zealand type was a manu-
facturer of such boats and consequently possessed of

some knowledge of the subject, though, as might be

expected, he wa.s prejudiced in favor of his own
boats, upholding the open-connected buckets, and
lead-line dredge, and contending, among other

things, that the dredges developed and used in Cali-

fornia were far heavier and consequently more ex-

pensive than was necessary. Such statements would
imply that the dredge operators, of the State were
not progressive, were blind to their needs, and ob-

livious to all dictates of reason and experience. The
first successful dredges in California were those of

the New Zealand type equipped with open-connected

buckets, head-lines, and short-tray tailing stackers,

and for a number of years dredges of this type were
used with varying success. When attempts were

made to work deeper, and cemented gravel had to

he handled, it was found necessary to install heavier

machinery to withstand the increased strain, and the

modern California type dredge with close-connected

buckets, spuds, and belt tailing-conveyor was gradu-

ally developed after years of experimentation. This

dredge embodies the ideas of successful operators

and engineers who worked with and greatly assisted

the builders in developing them. It should be recog-

nized that where the ground is shallow and easy

digging, or where the area is not sufficient to war-

rant the installation of an expensive dredge, a light

well constructed boat ma.v be advantageou.sly em-

ployed. The strongest argument, and, in fact, the

onl.v arenment that should he necessary in favor of

the California type dredge is, that practically all

dredge operators in California, who are constantly

on the alert for better appliances, and who have
spent much time and money in investigating and
testing dredge machinery, have demonstrated to

their entire satisfaction the superiority of the pres-

ent California type, with buckets from 5 to 131/2 eu.

ft., both for yardage handled and for working costs.

With these dredges it has been possible to work
areas that even a few years ago were considered
economically impossible as dredging ground. At one
time there were about 28 New Zealand type dredges
operating in this State; now there are but six, as

shown by the table accompanying this article, out

of a total of 69 dredges in California in 1910. These
dredges are cheaper than the spud dredge, with
close-connected buckets, and it is obvious that had
not the merits of the latter been thoroughly proved
the California operator would still continue to use

those of the New Zealand type. The consulting en-

gineer of a dredging company operating in Burma
previous to contracting with The Bucyrus Co. for

a California type dredge, carefully investigated

the merits of the various dredges manufactured

in England, Holland, France, Germany, and the

United States. His decision after a thorough study

of the subject was to select a Bucyrus dredge

of the California type as best suited to practical

purposes. It is also interesting to note the opinion

of a well known New Zealand dredge engineer, who
recently visited the California dredging fields, that

dredge construction and operating methods in Cali-

fornia are far ahead of those of any other country.

The Butte district is best known to the public as

a copper camp, but its zinc deposits perhaps exceed

those of copper. Zinc mining -has been discouraging

so far owing to the complex nature of the ore. The

silver mines are also important, and gold, lead, and

tungsten mines have yielded good profit. The Gold-

smith, in the northern part of the district, is one

of the biggest silver mines of the Northwest. Ore

discovered recently on that property by lessees

yielded about $18,000 per car shipped to the smelter.

Practically all of the new mining properties

which were in a favorable state of development

during the height of the copper boom and were com-

pelled to shut down when the panic came, are still

idle. The mo.st important of these are the Amazon-

Butte, Pilot-Butte, Colusa-Leonard Extension, Butte

& London, and Butte & Bacom. All of these have

good properties, but it will depend on the copper

market of the world whether they will resume opera-

tions.

The Cripple Creek gold output to December 1,

1910, is $215,000,000, and of silver 1,035,490 fine

ounces. The first gold taken from the district was

in 1891, with a production for that year of $449;

silver was not produced until 1893, when 5019 fine

ounces was sent from the district. - From 1891 on,

gold production steadily increased until it reached a

high mark in 1900, with $18,073,539, and since that

time it has been as low as $10,913,687, in 1907.
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Progress in Treatment of Gold

and Silver Ores During 1910

By Alfred James

General.—It seems particularly appropriate that

America should this year take pride of place in

progress. During past years it has been customary

to refer to the practice at Kalgoorlie, or New Zea-

land, or South Africa, as ranking highest.. This year

improvements effected by such men as P. C. Brown

(Idaho), J. V. N. Dorr (Denver), A. Grothe (Mex-

ico), and C. W. Merrill (San Francisco) have been

more generally adopted, and it can scarcely be

doubted that for advanced successful practice such

mills as Philip Argall's at Stratton's Independence,

Goldfield Consolidated, Homestake, Esperanza, San

Rafael, Dos Estrellas, and El Oro, take precedence.

Kalgoorlie, renowned some years back for its suc-

cessful pioneer work in the treatment of telluride

ore, appears lately to have been resting, and its

main effort for the last two years would seem to

have been the adoption in a few eases, mainly for

re-treatment purposes, of the fixed submerged (Cas-

sel) filter. But this position of calm by no means

indicates that all difficulties have been overcome.

On the contrary, metallurgical troubles are possibly

more prominent in the Colony now than for some

years past. One misses the battle-cries of the stal-

warts, 'Roasting v. Bromo-Cyanide', 'Wet-Crushing

V. Dry-Crushing', 'Tube-Mills r. Pans'. Since Rob-

ert Allen published his valuable work on Western
Australia practice but little new has come to light

except for an occasional thought-compelling article

by M. W. von Bernewitz, whose contributions to cur-

rent technical literature should surely be collected

for future reference.

Africa still pursues its determined course of in-

creasing the weight of stamps, although sound un-

shaken criticism shows no gain from such increased

weight other than that resulting from the employ-
ment of fewer units. It has seemed to me that for

the last three years Africa has been missing the

point to which J. R. Williams and L. H. Diehl set

themselves with such characteristic energy and care-

fulness, namely, the utilization of stamps for coarse

crushing only, the finer comminution of particles

being effected by tube-mill, and it has been appar-
ently left to E. H. Johnson, of the East Rand Pro-
prietary Co., to regain the laurels for the Rand in

this direction by his work—referred to later—show-
ing the advantage of increasing their present ratio

forthwith from 2 to 10%. Even today the average
duty of stamps on the Rand is less than that of the
lighter stamps at the Giant in Rhodesia, and at the
El Oro in Mexico—and there can be no doubt as

to the toughness of the El Oro ore. The El Oro
company indeed has been steadily showing the
world for some time past how light stamps of under
1250 lb. weight can by the use of tube-mills be made
to produce the heavy output above noted. Pro-
vided the tube-mills are not overloaded with peb-
bles, there seems no question as to the economy in

power of such practice, and the better extraction

resulting is undoubted. Recently, in a ease where

it was necessary to obtain the highest possible out-

put with an amount of power severely limited, vari-

ous schemes were tried, and finally the ratio selected

as the most economical for this particular purpose

was 6 tube-mills to 36 (1250-lb.) stamps, or 16.6%.

This compares with the Waihi Grand Junction prac-

tice of 9 tube-mills to 40 stamps, the Santa Ger-

trudis practice of 10 tube-mills to 60 stamps (1550

lb.), the La Blanea practice of 6 tube-mills to 40

stamps (1250 lb.), and the El Oro practice of 14

tube-mills to 100 stamps (varying weights), and al-

together surpasses the proportion of 71/2% not long

ago asserted by a Rand engineer to be the highest

ratio in the world. The Rand has been considerably

stirred of late by the introduction of the Butters

filter. It must be considered a great personal tri-

umph for its introducers. It promises to be even

more widely adopted than the Adair-Usher process,

and already, as a result of the operation of the

plant at the Crown mine, installations are in hand

for some other well-known mines of the district.

Rhodesia continues to pursue its own path of prog-

ress. First to set the pace in crushing with its 10-

ton output at the Giant, it also appears to be the

first actually to install and use 2000-lb. stamps, at

the Bucks Reef, but its metallurgy appears to be

conducted on more enterprising, though possibly

more cautious, lines than that of the Rand; thus

Pachuca vats are already adopted there, though the

caution of the engineers is shown by their care ac-

tually to recover all their gold when once they have

it in solution, and so two of the most recent plants,

the Globe & Phoenix and the Lonely Reef, have in-

stalled the possibly to the American mind old-fa.sh-

ioned but safe Dehne presses, of which there is now
quite a number of installations in that territory.

Eastern Asia has adopted air-agitation pretty gen-

erally, but is not yet altogether enamored of vacuum-

filtration. A good general idea of the trend of prac-

tice may be gained from a perusal of Mark R. Lamb 's

recent excellent article in the Engineering and Mining

JonrnaL

Concentration.—New methods of crushing have

modified former practice, and the professional de-

signer has now to face the problem of concentrating

after very coarse crushing by stamps or after very

fine sliming in tube-mills. E. Girault was able to

deal with the problem characteristically and very

neatly at Pachuca. Finding that his impalpably-

slimed concentrate would yield to concentration, he

crushed to a moderate mesh only (10 to 12) and in-

stalled Wilfley tables, which he uses as classifiers.

He passes all his pulp over them and sends the con-

centrate to tube-mills, where it is ground with con-

tinuous return of the ground material to the Wilfle.vs

until the latter cease to retain the impalpably-slimed

particles, which are then in fit condition for cyani-

dation. But this simple method is unavailable when
the concentrate has to be set aside for shipment or

other special treatment, and in this ease one has to

face the loss in the pulp of comminuted particles

which will not be separated out on the vanners. It
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seems to me that to minimize such loss as would

arise from the second grinding of already slimed

concentrate particles it is desirable to adopt two-

stage concentration: (a) tables for a sized product

screened from the coarsely crushed (3 to 6 mesh)

stamp-battery output and (b) vanners for the ma-

terial from the tube-mills. The pulp for (a) could

be separated out by Callow screens and then sized

in cones for concentration as coarse and fine sand.

Such a plant indeed may be seen in the Montana-

Tonopah, but F. L. Bosqui in his later plant (Gold-

field Consolidated) showed, it seems to me, no little

daring and enterprise by boldly doing away with

the tables and relying on vanners after tube-mills

only. The decision must have required some cour-

age and Mr. Bosqui certainly deserves credit for the

successful working of his scheme. It is naturally

to be anticipated that in his new sphere of labor,

assisted and not hindered by local talent and expe-

rience, he will give a no less good acount of him-

Caldecoti Diaphragm-Cone.

self and be responsible for some fresh developments

in African practice. Certainly the profession is in-

debted to him for his (ioldfield Consolidated equip-

ment.

While on this subject of concentration, it may
be well to add that Walter McDermott—no mean

authority on the subject—makes the point that no

table can be expected to compare with a belt for

slime concentration for the reason principally that

the concentrate once settled should not be disturbed

until (lcliver>'. In spite of the real success of such

tables as Deister No. 3, Mr. McDermott 's point must

be considered well taken, especially in view of the

practice of slime concentration as carried out on

tin floors, where ultimate recovery of high-grade

concentrate is only possible by the settlement of the

heavier jiartieles and the surface washing off of

the latter without disturbance of the former: a

number of settlings and surface washings being

requisite for riltiniate success. A well-known au-

thority in Mexico has discovered that his concen-

tration costs him much less per ounce of bullion re-

covered than his cyanidation, and adds: "Experi-

ments that I have made here lead me to believe-

that more profitable results can be obtained by thor-

ough concentration and doing away with the cya-

nide process. You will see that if 85% of the metal
could be gained by concentration, that method would
prove more profitable than cyanide with a 96% re-

covery." I have italicized the 'if,' as that is

just the rub. A small proportion of rich concen-

trate costs naturally but little per ounce, compared
with the expense of cyaniding much lower grade ma-
terial, but let him attempt to obtain from pulp of

the same value (concentrate tailing) by further con-

centration, the same commercial, recovery that he

does by concentration, and his figures will alter

amazingly. It is becoming more and more the prac-

tice for mines to treat their own concentrate on the

spot. The cost of shipment plus charges, extras,

fines, and deductions, is found to work out at a high

figure, and even the Alaska Treadwell, which until

recently owned its own smelter, is credited wilh sav-

ing $11 per ton of concentrate by the cyanidation

on the spot.

Crushing.—The use of tube-mills has now become

so general that there is but little to add to previous

remarks on this subject. There has been no startling

development in liners, which are mainly of silex

blocks or of east-iron pebble-retaining grooves, with

local preferences for longitudinal bars or bolted

plates. The reverse-screw in the discharge-end, first

suggested by Walter Neal, is becoming more widely

adopted as its advantages become known. As stated

above, the Rand has been lagging behind Mexico

and New Zealand in the number of tube-mills to

stamps, but in his latest crushing results, E. H. John-

son, of the East Rand, has been able to obtain a

20-ton daily output per head from 80 stamps (1680

lb.) and 8 tube-mills, using a screen with 8 holes

per square inch, with a final product of 90% through

90 (0.006-in.) mesh, of which 50% is treated as

slime. Individual tests at the Cason and Angelo,

East Rand Proprietary, show results of 23 to 25

tons per head with an estimated saving in power of

50%. and it is therefore proposed to equip the 220

stamps there with 22 tube-mills. On the other hand,

as the South African Mining Journal points out (Sep-

tember 10. 1910), the Randfontein Central (Robinson

group) is being equipped with 600 stamps and only

16 tube-mills for the same duty as the 220 stamps

with 22 tube-mills mentioned above.

Dewatering and Classifying Pulp.—The wellnigh

universal adoption of simple methods for effecting

this object is possibly the greatest feature of the

progress of the year. Reference has been made in

these notes last year^ to the Dorr classifiers, and

now Charles Iloyle, at the Esperanza, uses a class-

ifier which economizes height to an even greater

extent than the Dorr and at the same time gives

double the output. Mr. Dorr has modified his or-

iginal gear and has a very cheaply operated and

smooth-running machine. John W. Bell, at McGill,

has a cone somewhat resembling the Caldeeott, but

with features of its own. It looks as if there may yet

be a new conflict of 'Classifiers v. Cones'. At first.

'Mining and Scientific Press. January 1, 1910.
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sight the question is apt to be raised why classifiers,

expensive in first cost and using power, should be

used instead of cones, which are cheap and operate

by gravity, but there is evidently a cogent reason,

or the former would not be so extensively adopted.

Probably a really continuous and automatic cone,

which does not clog or require continuous adjust-

ment, would readily win the day; which only shows
that such a cone can not yet have materialized. For
dewatering slime, the thickener suggested by Mr.
Dorr is being widely adopted. Requiring but little

space and little power for greater capacity, 30 or

35 ft. diameter by 10 ft. deep, and under 1 hp. for

100 tons of dry slime per diem, it has a variety of

uses, so that it is difficult to predicate where its

adoption will end. Used at present mainly for

thickening pulp prior to agitation in Paehuea vats

(Brown agitators), it is also convenient for use

prior to vanners, not only delivering a pulp of the

required thickness for most effective concentration,

but at the same time, without pumping, sending to

the vanner the necessary clear water for the opera-

tion (recovered from the pulp during thickening).

A further use is the recovery of water used for

sluicing away residue. This is a feature of the new
Santa Gertrudis plant. "While many thickening ap-

pliances have been referred to in recent years (see

these notes for last year), no other seems so simple,

cheap, and continuous as this.

Agitation.—The Pachuca 'tank' or vat continues
on its path of triumph. The Transvaal is the latest

country conquered, and in addition to the installa-

tion at French Bobs it is understood that the East
Rand Proprietary is now putting in a number of
them, while various modifications are also receiving
much local consideration.

J. M. Nicol, in a criticism of these notes last

year,= outlined a scheme, then in its infancy, sug-
gested by A. Grothe and M. H. Kuryla (and J. L.

Mennell?,) of continuous agitation in series in place
of the use of each agitator as a separate unit, and
this system has since been adopted at practically
every new plant built in Mexico. It saves pump-
ing, loss of level, and indeed is ju.st the scheme for
working these agitators in conjunction with the
pressure-filters now coming so much into vogue, as
4he latter can be gravity filled, which makes the
•operation very cheap indeed. Mr. Nicol's criticism
was so valuable, and his encomiums on the process
so justified by its universal adoption, that I was con-
tent to bless the misunderstanding which evolved
the criticism. I criticised a suggested process for
treatment by continuous deeantation in Pachuca
tanks without filtration or any other method of re-

covering solutions from pulp. Mr. Nicol inferred
that I was criticising the new sugge.stion of contin-
uous agitation, folloived by filtration, hence his val-
uable letter. The process I criticised is now as dead
as the proverbial doornail; the method Mr. Nicol
described will probably extend to the ends of the
earth. There were two other criticisms of my notes.
E. M. Hamilton' wrote to say that he obtained on

'Mining and Scientific Press, February 26, 1910.
'Mining and Scientific Press, February 26, 1910.

the mines under his control results superior to those

I ascribed to the fixed submerged filter. (Doubtless

'shortly' I shall be able to give the filter a definite

legal name instead of risking the result of attach-

ing lo it any one of the seven names by which I

have heard it described.) This is precisely what

one would anticipate from one to whose professional

work we are all so deeply indebted. Mr. Hamilton,

I feel sure, would never countenance work on such

lines as some of that which I came across, and I

should like to confirm his remarks by adding that

the best work accomplished by any filter of this

type which I have yet seen in operation was that

which I recently examined at a gravity-filled plant

under Mr. Hamilton's professional supervision.

There was another criticism, by Ralph Nichols,*

who is remembered as the engineer that introduced

to Kalgoorlie such up-to-date methods as the Moore
filter and Merrill precipitation. Mr. Nichols will

very possibly agree with me in stating that the pos-

sibility of channeling in the Dehne press—which up
to date produces a greater proportion of the world's

gold output derived from slime than all other filters

and methods including deeantation, and can there-

fore be considered a reasonably successful machine

—

not altogether improbable in a method of filtering

by montejus formerly in vogue at Kalgoorlie, is

much diminished, if not made entirely impossible,

by the more recently introduced system of filling

by pumps direct from the agitators and thus giving

the pulp no time for that segregation in the montejus
which led Herbert Moss to introduce air agitation as

a corrective.

Recovery of Metals in Solution.—A casual ob-

server who has noted the entire absence, of late, in

the American technical press of the front-page an-

nouncements (regarding the great vacuum-filters)

which used to amaze, or amuse, the public, must not

thereby hastily assume that the day of vacuum-filters

is over. May it not be rather that new processes

or new fields are occupying attention formerly too

highly localized or specialized ? At any rate. Africa

is paying a substantial and welcome compliment to

the enterprise and business tact of one of the com-
panies. But the fact remains that in the territory

in which they have been mostly boomed, vacuum-
filters appear to be suffering a setback. Pressure-

filters are being widely adopted, particularly in the
latest big mills, such as the El Oro. Esperanza. Veta
Colorado, Santa Gertrudis, El Tigre, and El Car-
men. At Guadalupe the Santa Gertrudis company
had a jirolonged and careful examination of the
various prominent methods, ably carried out by
Godfrey Doveton. The method of conducting these
tests places the profession under no little obligation

to Hugh Rose and the others concerned. The Moore
(regular plant already in operation at the. mill, the
most recent one at that date at Pachuca). the Burt,
the INIerrill, the Sweetland, and the Kelly (at the
outset only), were all represented, and the spirit of

good-fellowship among the competitors would alone
have made the test noteworthy. In the end the Mer-

•Mining and Scientific Press, April 2, 1910.



January 7, 1911. MINING AND SCIEN7 IFIC PRESS 55

rill was adopted, with the Sweetland and Burt run-

ning very close in order of merit. As Mr. Rose justly

remarks, however, conditions at Pachuca must not

be held to be truly representative of any other con-

'ditions, and ''a filter which is most suitable to

our ores might be impracticable for others, and vice

versa." Tiie results of the tests are so interesting

that I append a summary which shows how thor-

ough they were. The total cost per ton of ore fil-

tered, spreading the total cost and royalties, if an.y,

taken for granted that because the re-washed feed

to press assayed, for instance, 83.7 grammes Ag and
0.4 Au and the tailing as discharged 84 Ag and 0.4

Au, that therefore the press had made a recovery
of over 99%. On the contrary, the discharged tail-

ing was itself re-washed and the press debited in-

stead of credited with any metal extracted during
the process. This amount thus deducted varied

from 0.5 to 4, and in one case 6 grammes per ton,

or under 0.05 to 0.5% on the high-grade material

la Blanc3 Mill, General View.

La Blanca Mill, Concenlrator Floor. La Blanca Mill, Foundation and Framework.

•over tonnage to be treated in five years, and includ-

ing dissolved gold and silver lost, works out as

follows

:

Cost, Dissolved

centavos metal lost,

per ton. centavos.

Merrill 32.6 13

Sweetland 30.7 13

Burt 02.2 5

Moore 88. .5 47

Butters 72.1 47

The I'liii itpori siidwts the extreme care with which

the tests were conducted. Thus, for instance, after

determining the screen test, moisture in the feed,

time and gauge pressure of cake-making; solution

«xpress(!d ; thickness, moisture, and weight of cakes,

with the rate of flow during caking and washing;

volume of wash, and of sluicing water; it was not

tested. But even so, the recovery of the pressure-

filters was very high indeed; approximating closely

to 99%. In justice to the Burt filter, I ought to

remark that the figure of cost in these tests, arising

mainly from calculations necessarily based on a re-

stricted output in the tests under consideration, must

be regarded as quite exceptional and as not appli-

cable to any other conditions. The extremely low

loss of dissolved metal in solution is in keeping with

the excellent work accomplished by this press at

El Oro. where its cost of operation is as low as

that of the Merrill at the adjoining mine, the Espe-

raiiza. Indeed, one of the most agreeable features

of present North American practice is the decision

of the owners of the pressure-filters that their presses

are not invariably the best for any given ore and
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that they will permit their presses to be installed

only where suitable.

On the other hand, the vacuum-filters have not

been idle. Butters can claim the great Dos Estrellas

and Palmilla plants, while the Moore has two further

installations at Pachuca to its credit, the Purissima

and the La Blanca. A feature of the new Butters

plant is the large pump and piping used for filling

and emptying the filter-tanks so as to reduce the

period available for the formation of cracks in the

cakes. At the Crown Mines in the Transvaal the

Butters engineers claim 0.12 dwt. residue, carrying

30% of moisture for 2d. per ton, which is remark-

ably good work.

It was a matter of surprise to me, after my expe-

rience at Waihi, to find the Mexican traversing filters

were just as liable to the formation of cracks as

those of the fixed-submerged type. They seem to

manage things better at Waihi, and as the latter

type of filter is supposed to require less acid than

those used in Mexico, I have looked into the average

costs and find that the cloths are cleaned once in

every four months at a cost for labor and acid of

0.05c. per ton. This appears to confirm the above

view. The Ridgway filters are working merrily

along at the Great Boulder and elsewhere, but Ridg-

way, like every enthusiastic inventor, is busy at

yet another filter. He is evidently anxious to have

a new model with the washing capacity of the old

type and the output of the new. But alterations of

types scarcely make for permanency or for pop-

ularity. The Arbuckle process, with which persist-

ent experiments have been made on the East Rand,

does not yet appear to have been made a success.

and it is rumored that the East Rand Proprietary

is about to adopt the Butters filter.

Glean-up.—The substitution of Merrill presses for

zinc-boxes has become more common this year, and

the press has now gained a footing in Africa. At

the Esperanza at the time of my visit (May 1910)

the zinc-dust consumption averaged about 200

grammes per wet metric ton of ore, or about 3 :

1

of bullion. The precipitate carried about 60% of

bullion and required no acid treatment whatever,

but was simply melted down smoothly. The solu-

tion precipitated carried about 35 grammes of bul-

lion per ton. It is essential to keep the press abso-

lutely full of solution to prevent oxidation, and Mr.

Hoyle, to whom I am indebted for much detailed

information regarding improvements in Mexican

practice, accomplished this by fitting a gooseneck to

the discharge so that this reaches a higher level than

the top of the press. In addition to all this, undoubt-

edly the substitution of a filter-press for all the

paraphernalia of zinc-boxes and shavings gives a

clean and neat practice, but to one who originall.v

designed and first put into practice the type of zinc-

box universally adopted over the world, the old-

established practice would appear so firmly based

as to not lightly be outplaced. But the scheme of

J. S. Colbath, who was in charge of the well-run filter

plant at El Oro referred to above, and incidentally

the mine and business generally, whereby the use of

a Merrill press was supplemented by a zinc-box. ap-

peared to run smoothly to enable a much lower ratio

of zinc-dust to be used (1: 1) with consequent purer

precipitate and less trouble in melting down. Mr.

Colbath 's idea, supplemented by his simple and eflS-

cient feeder the design of which he presents to the

profession, is not to obtain absolute precipitation ia

the presses but to rely on a zinc-box to complete his-

precipitation. It might have been thought that as

many zinc-boxes, though possibly with fewer com^

partments, would be required as before, since the

amount of solution is the same, the press merely im-

poverishing it ; but in practice one box seems abso-

lutely affective; indeed, the precipitation appeared

to be complete in the first two or three compart-

ments.

Reference has previously been made in these-

notes to the failure of zinc-dust precipitation in Aus-

tralia, New Zealand, South Africa, and India, but

I admit that when face to face with an installatioa

worked by experts, I am much more favorably im-

pressed than with the results obtained by local en-

thusiasts based on information derived from writ-

ten descriptions only.

Tilting furnaces are becoming more common. The

practice of burning oil fuel in the melting-room with-

out provision for the escape of the products of com-

bustion to the outer air cannot be too strongly con-

demned. The old furnaces at Kalgoorlie were al-

ways connected to a chimney and no inconvenience-

was noticeable during fusing. The standard furnace

runs with a consumption of about 120 cu. ft. of free-

air per minute at 45-lb. pressure, utilizing two Bil-

low Atomizers Class F.M. and consuming 14Vo kg.

of Devoes' Brilliant oil per hour.

Among the prominent new mills of the year are

the Bantjes (decantation). City Deep (2000-lb.

stamps and decantation), French Bobs (Brown agi-

tators. Butters filter, and Merrill precipitation), and

Lonely Reef (Brown agitators and Dehne presses! in

South Africa ; and the Palmilla (Pachuca tanks, Biit-

ters filters, and Merrill precipitation), Veta Colo-

rado (Pachuca tanks and Kelly filters). Carmen

(Hardinge conical tube-mill and Kelly filter). La

Blanea (Pachuca tanks, Moore filter, and Merrill

precipitation), and Santa Gertrudis (Pachuca tanks,

Merrill presses, and Merrill precipitation) in Mex-

ico. The ma,iority of these are not yet at work, al-

though the Bant,ies started some months since. In

this case some tuning up seemed necessary, but this-

is natural to all new mills. (See an excellent article

by A. W. Warwick. Eiu/ineeriiuj and Mining Journal.

October 15. 1910.) The City Deep has not yet start-

ed, though the newspapers are crediting the 2000-

lb. stamps as being designed for a duty of 9 tons

each only. This is probably an error: the engineers

responsibte may be assumed to realize exactly the

potentialities (expressed in these notes last year)

of stamps of this weight. It is proverbially difficult

to predicate from isolated examples, but it looks as

though a high proportion of the new African mills

will be designed for filtration instead of for the

hitherto impregnable decantation. and that in the

new Mexican mills the self-discharging presses-

will supersede the vacuum-filters in popular favor..
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Revolutions and Mining

By T. Lane Carter

Not long ago there was published in the Mining

and Scientific Press an interesting editorial on 'A

Revolution in Honduras.' To those not acquainted

with the Spanish-Asnerican republics, a revolution

signifies the cessation of mining, and the stopping of

all industry except that of fighting. Those of us,

however, who have spent some time in these repub-

lics and have been in a revolution, know that thej'

are by no means as serious to the mining industry

as to the outsider, viewing events from a distance

of 2000 miles and acquiring his information from

the fertile and imaginative brain of a 'perspiring'

newspaper correspondent. Of course, revolutions

are not generally concomitant with successful min-

ing, but in these Spanish-American countries you

can usually keep running in spite of war's alarms.

The greatest harm they do is to frighten outside

capital.

There are times when a revolution means to im-

prove mining conditions. Each party desires to stay

on the good side of the foreigner, and frequently

courts his favor by reducing taxation. Take, for in-

stance, the case of the recent revolution in Nicar-

agua. Before Estrada and his following declared

war against the Zelaya regime, the taxation on the

mining industry was very heavy. One of the first

acts of Ilstrada was to reduce the outrageous tariffs

which Zelaya had placed on the imports consumed
by the mines. The burden was cut in two by decree

of the leader of the revolutionists. He also made
himself popular with the mining people by abolish-

ing a dynamite concession which had been given by
Zelaya to some of his satellites, represented in Blue-

fields by the firm of Lopaz & ilartinez. Not only

was there a direct tax on' every box of dynamite used

by the mines, but a certain sum was paid on every

box brought into the country and was appropriated

by holders of the concessions. When the revolution

broke out in Nicaragua the feeling among the ma-
.jority of the people was that mining and other in-

dustries would have a far better chance than ever

before. No one doubted for a moment that Zelaya

and his crowd would be thrown out.

These revolutions interfere with the supply of

labor. If the men at the mine had to choose between
mining and fighting, there would not be many sol-

diers. The natives, however, are forced to join one
side or the other. It all depends upon whether the

revolutionists or the government recruiters reach

the mine first as to whether the workmen become
revolutionists or uphold the government.

After hearing rumors of an approaching revolu-

tion, the manager wakes up some morning at day-

break to find his mine surrounded by an armed force.

Th<-se gentlemen have come to the mine to recruit

soldiers from the miners. Their methods can not very

well be designated as gentle. After a long parley

with the recruiting officer, if you are di[)lomatic and

suave, and have a good knowledge of the Spani.sh

character, you may frequently persuade him to leave

you one-half of your force. The other half of the
miners marches off to the war, but you do not notice

a martial air in the retreating forms. I have known
of cases where a number of these volunteers would
be sent down to the headquarters tied together with
a long rope. With them there would be a note from
the recruiting officer to the General in command,
which would read as follows: "General: Please re-

ceive in good condition twenty volunteers. Kindly
return the rope."

At one time I was in the wildest part of Spanish-
America when a revolution broke out. I was the
only American in the camp, none of my fellow-coun-

trymen being closer than a two days' journey. The
recruiting officer visited us early one morning and
flashed a bull's-eye lantern into my face, saying,

"You must join the revolutionists." When I told

him that I was an American citizen there was not

the slightest trouble as far as I was concerned. He
obliged me by taking away only a small number of

the men. My experience with revolutions in Span-
ish-America has been that the American who be-

haves himself has nothing to fear. There is a sa.ying

down there that if an American wishes to go to jail

he must break in to get there. Of course there are

exceptions. Cases of injustice are known to some of

us, but now that the United States is giving more
protection to the citizens in foreign lands there is a

desire in these countries to give every protection to

Americans. •

Some mines are more fortunate than others. I

know of one case in which the man in charge had

twenty-four hours' notice that a revolution would

break out. and that a press gang woidd be around

to visit him to get volunteers. He simply whispered

this news to the men, and the next day when the

gang came out and .surrounded the mine they found

that nearly all the miners had fled to the thick

forests.

There are some classes of the population in the

Central American republics which escape military

service when a revolution breaks out. In Nicaragua,

for instance, the Jamaican negroes will not be taken

away from you bv the recruiting officers. These

black gentlemen well know that the power of Great

Britain is behind them. If they go to the wars at all

it is becau.se they wish to, not because they have to.

If you ask the Jamaican what he is, he will tell you

that he is a "British object, Sar." I do not know

when he cea.sed being a subject. Another class in

eastern Nicaragua exempt from military service is

the ]\rosquito Indians. For many years the Mosquito

coast was under the suzeraint.y of Great Britain, and

when this section of the country was handed over to

Nicaragua certain protection was promised to the

Indians. It is because the Jamaicans and the Mo-

squito Indians are exempt from military service

that every mine wishes to have a large proportion

of these laborers. One-third Jamaicans, one-third

Mosquito Indians, and one-third Spaniards, are the

proportions aimed at. It will be seen therefore, that

there are ways to keep a mine running in spite of

the revolution.

The history of Central America for the last sev-
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^nty-five years is that of one revolution after an-

.other. Personally, I believe that the future outlook

ior revolutions and soldiers of fortune in Central

America is bad, and, therefore, the outlook for min-

ing in the coming years is much improved. The

beginning of better times was noted when the re-

.publies, at the suggestion of the Mexican and United

States Governments, reached a general agreement.

.Since this was signed there has been a great im-

provement in Central America. While it is still

possible to have a revolution in a single republic

like Honduras, it is now difficult to get up a gen-

eral row. Honduras, for example, can no longer

(declare war on Nicaragua. Were it not for this

agreement, there is no question but that Zelaya, in

September 1909, would have involved all the re-

publics in a bloody war. When it became known
through the American ambassador that Zelaya had

intentions of making war on other republics, the

United States war vessels appeared off the coast

Map of Nicaragua.

of Nicaragua and thus averted a general outbreak

of hostilities. Mining interests in Central America

now feel sure that there will be no warring between

the different republics. The next step will be to

do away with internal revolutions in the individual

republics, and make these turbulent centres as se-

date as the Government of the United States. The

outlook for peace is good and is growing better

every year. Those acquainted with Central America

know that there is a great difference between the

republics. In Costa Rica, for instance, where revolu-

tions are now unknown, mining and other industries

are in a healthy condition. The populous republic

of Salvador is also in a satisfactory condition. Prob-

ably Honduras is in the worst condition, with Nica-

ragua a close second, and Guatemala not far behind.

The finances of Honduras are in a very bad state,

but lately a proposition has been made to some lead-

ing American bankers to undertake the straighten-

ing out of the financial tangle of this unfortunate

republic. Should this be done, the transaction will

surely make for peace in Honduras. Nicaragua has

just gone through one of the worst revolutions in

its history. Zelaya, its evil genius, has been re-

moved, and there is a feeling of relief in all the

republics, just as there was in South America when
the dictator, Castro, was recently removed from

Venezuela. The new president of Nicaragua, Estrada,

whom I have the pleasure of knowing, is most friend-

ly to Americans and is eager to see mining resources

of his country developed. The outlook for peace

and stability in Nicaragua is therefore satisfactory.

In Guatemala, mining is at a low ebb. The country

has been a great silver producer, but at the present

time the mineral output is insignificant. If Nica-

ragua were as well served with railroads as Guate-

mala, the gold output of the former would be mate-

rially increased. As a gold country, Guatemala is

by no means as promising as Nicaragua. There are

several districts, however, which will some day be

big producers of silver, lead, and zinc. Mining and

all other industries are much hampered by the un-

fortunate currency as well as the fear of revolutions.

The fluctuations in the value of the paper money
are so violent that the banks are at a great disad-

vantage. There is now a movement on foot on the

part of some large financial houses to straighten out

the currency problem of Guatemala. This will make
for stability in the country and will aid mining as

much as will the suppression of revolutions.

Those who have been to Central America and

studied the mining possibilities there have been im-

pressed with the vast undeveloped wealth of the

republics. It is probable that the future history

of the Central American countries will be a repeti-

tion of that of Mexico. Forty years ago there was

no more discredited country in the world than Mex-

ico. To get conservative capital interested in the

country seemed almost impossible. By degrees,

however, enterprising spirits undertook mining and

other industries. Under the firm rule of Porfirio

Diaz, huge sums of money have been invested there.

In spite of the recent revolution in Mexico, even

the most conservative owners of mining property

have not shown any signs of panic. Their confidence

in the future of ^lexieo is assured, and they state

that they are convinced that a strong man will suc-

ceed the present ruler of the country. The enoK-

mous amount of capital that has come into Mexico

has made for stability and confidence. By degrees

capital will develop the Central American republics.

The inter-republic wars are now done away with

by the agreement entered into between the five re-

publics. The increase in trade will make for stabil-

ity, and in the course of years, revolutions will

become as extinct as the volcanoes which overlook

the Lake of Nicaragua. The completion of the Pa-

nama Canal will make these republics of far greater

importance than ever before. The presence of the

United States in Panama has already exerted an

influence and will no doubt continue to make for

peace. The troubles which face the miners and the

capitalists in these countries are not overcome as

yet, but the outlook is better today than ever be-

fore. Revolutions are, of course, always unfortu-

nate, but I hope this article will show that their

effects on mining in Central America are by no

means as disastrous as would at first appear.
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Iron-Ore Trade in 1910

By George H. Gushing

Placing the concrete facts of a given trade along-

"side the market gossip often produces striking con-

trasts. Unless prices are at top notch and collec-

tions easy, the trade gossip is inclined to be lugubri-

ous. What is more to the point, the trade gossip

correctly reflects the opinions of the traders, being

gleaned directly from them. When it comes to the

end of the year and there is an inventory, it may
be found that a considerable increase has been made
over the preceding year. The difference is not one

either of tonnage or of profit, so much as it is one

of disappointed hopes.

This philosophical and somewhat sophmorean in-

troduction is inspired by the conditions existing in

the Lake Superior iron-ore industry for the last year.

From the opening of navigation last April to the

close of ore shipments December 1, the persistent

comment was that the business was far from flourish-

ing. The carrying trade on the Lakes was un-

profitable, because rates had to be held up by main

strength. Furthermore, many of the bigger boats

were tied to the docks for the better part of the

summer. In the reports, the pig-iron trade has been

languishing, with prices at rock bottom and no de-

mand even at that figure. Furnaces were blown

out and the influx of Southern iron was breaking

the Northern market. In the steel trade, the buying

has been practically nothing, because the railroads

were harassed on one side by hostile legislation

and on the other by the unfriendly attitude of the

banks. This general slowing down of trade termi-

nated the demand for coke before it began, and
the coke-makers of the Connellsville district of Penn-
sylvania were beset to find a margin between pro-

duction cost and selling price. Judging by the re-

ports of the trade, the market has been awful.

Concrete facts are not so discouraging, especially

for the ore shippers. They produced and sold with-

in the season of navigation 42,620,201 tons of Lake
Superior ore, c6mparcd with 41,683,873 tons for the

season of 1909, giving them a gain of 936,328 tons.

I submit that, considering the fact that this is a

comfortable increase over the record year of 1907,

and considering the business world is not fully re-

covered from the period of business depression, this

was a splendid showing. Trade go.ssip will not

admit it. The reason for that is that the ore ship-

pers have been accustomed, in busy years, to jumps
of 5,000.000 tons per annum in production, and feel

aggrieved when their output falls a few thousand

tons short of a million. Just the same, it is a

question of disappointed hopes rather than aq ab-

sence of real progress. Analyzing the figures of

shipments, by ports, as compiled by the Marine Re-

view, fails to bring out any peculiar significance.

Previous years had shown, even on the surface,

rapid gains in shipments through the ports from
which come low-grade ores, and a decrease in the

movement of the high-grade ores. To be specific.

former years showed plainly that the Bessemer old

ranges were falling off, while the Mesabi range

was gaining. Broadly speaking, Escanaba and ]\Iar-

•quette were losing while Two Harbors, Ashland,

Duluth, and Superior were gaining. When a re-

view of the chemistry of the year's shipments has

been completed, it will probably show a further

decrease in the average iron content of the ores-

shipped, but the surface indications do not show
it. Escanaba shows a decrease in movement, but
Marquette makes a corresponding gain. On the

surface, the Bessemer old-range ores appear to have
held their own, even though there has been a shift

in the ports through which, principally, they are

moved. On the other hand, Duluth and Superior

seem to have made the largest gains; traceable, nO'

doubt, to the increased shipments by the United

States Steel Corporation from its own land. This

fact may have something to do with the traders'

comment to the effect that the market was dull

;

commercial mines may not have found so ready a

sale for their ores as formerly they did. Exact

figures to support this theory are lacking. It is.

a fact, however, that the Steel Corporation is de-

veloping its own lands in preparation for the open-

ing, in vigorous form, of its new mills at the south

end of Lake Michigan, at Gary, Indiana. The move-

ment of boats, in increasing numbers, between the

head of the lakes, at ' Duluth and Superior, and

Lake Michigan points, may have had something to

do with the difficulties in the way of giving ships

employment at profitable rates. It surely was not

a good year for either ship-owners or shipbuilders.

The season started off early with no serious labor

trouble, boats getting under way about the middle

of April. The ore trade was then in a state of

great expectation. The opening of the second half

of the year was confidently expected to bring a

full return of the period of business activity. The

iron and steel interests wanted to be prepared for

it and, regardless of certain stocks on lake docks

and at furnaces, shipped down enormous quantities

of iron ore from the head of the lakes. Iron trade

hopes were indicated by the fact that the June ship-

ment of ore amounted to 7,316,592 tons, which was

a new record. The second half of the year failed

to bring the expected trade revival, and the ore

shipments began to fall off, the July tonnage being

below 7,000,000 tons. There was a gradual letting

down from that time, the reaction being especially

marked after October 1. In November the slump

became pronounced, and the movement was only

2,641,886 tons. At the end of November, ore ship-

ments cea.sed absolutely, whereas a year ago a fair

tonnage was moved in December. The influence

upon the carrying charges was pronounced. Prior

to the formation of the United States Steel Corpora-

tion Lake freight rates were peculiarly subject to

the old law of supply and demand and were the

subject of constant barter. For a good many years

the freight rates had been around 90 or 95e. per

ton, but with the opening of this century and the

increased size of boats, there was a tendency for

the rates to drop off to 85c. Then came one spec-

tacular year—due to a quarrel between big inter-
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ests—when the rates went up to $1.25. That was

just prior to the formation of the Steel Corpora-

tion and was immediately followed by that com-

pany fixing a stable rate of 75c. per ton between

the head of the lakes and Lake Erie ports, this

rate including the unloading charge, as formerly.

This rate has remained unchanged until this sum-

mer, when a renewal of the old bartering over

charges was threatened. Owing to forceful persua-

sions on the part of a firm of powerful attorneys,

the Steel Corporation consented to a maintenance

of the old rates, even though, after the end of

June, a good many boats went into ordinary. It

was demonstrated, however, that owing to the in-

creased size of the boats, the equipment of the docks

with modern unloading machinery and the facilities

at the furnaces for receiving and holding iron ore,

it was possible to handle a vastly increased volume

of freight with the same equipment. This has acted

as a chill upon the shipbuilding iudustry for the

time and has had a reflex effect upon the iron and

steel trade. With more boats making the shorter

run to Lake Michigan points from the head of the

lakes and unloading at the splendidly equipped

docks at Gary, this may be expected to increase

rather than decrease. About the only offset is the

promised demand for small boats to carry coal to

the small and unimproved ports ; this may give the

shipbuilders some employment as the need for such

boats has been strikingly expressed within the last

season.

Looking broadly at the trade in finished steel

products, the influences have been many and varied.

It is now quite apparent that the big steel con-

sumer, the railroad, has not been so greedy as

upon former occasions, and this has not been alto-

gether a matter of choice. According to figures

compiled by railway experts, the carriers for the

years 1908-9 were short in maintenance of equip-

ment the tidy sum of $85,000,000 in round numbers,

and enough more on maintenance of way to bring

the total comfortably above $150,000,000. With
that amount of assets taken from behind the capital,

the bankers were not inclined to advance any more
money for railroad development until that sum,

which had been paid out in dividends, had been put

back into the properties. This was hinted by

George W. Perkins, of the firm of J. P. Morgan &
Co. while upon one of his visits to Chicago. Ob-

viously, there was but one way to obtain that

money, and that was through an increase in freight

rates. The various difficulties that have arisen, and
which have so far prevented the increases from be-

ing made, are familiar to all. Since the railroads

were without funds, they were not vigorous buyers

of iron and steel; that is, they could not buy as

much as the steelmakers hoped they would. Dis-

appointed hopes led to the conclusion that the trade

was extremely dull. What caused the rapid tum-

bling in values was the tendency of the steel and
ironmakers to prepare for the expected demand,
thus giving them facilities to far overproduce the

actual demand. Thus, owing to the lack of balance,

even temporarily, between supply and demand, the

prices of pig iron ran off rather sharply, and No. 2

Foundry went as low as $12 at the Valley furnaces,

with an average for the year of not over .$14. This

had an influence upon the production and sale of

coke. The price started off vigorously, the produc-

ers reflecting the hopes of the steel trade. In the

end, coke expressed the disappointment of the iron-

makers, and as a result the prices went down to

an equivalent of the cost of production, and, in

some instances, even below that when sales were

made on the spot market.

The Southern situation deserves, in this connec-

tion, one paragraph. Southern ironmakers, seeing

the gradual exhaustion of the Bessemer old-range

ores and the increased use of low-grade Northern

ore, have been hoping for the time when their low-

grade ore and open-hearth steel would give them

an opportunity to command a certain share of the

Northern market. In this connection, I am im-

pressed with the tone of Southern comment of the

last few months. A good many, articles are being

written calling attention to the freight-rate differ-

ential against the Southern ironmaker and calling

for the Southern people to build at home a market

for their home steel. This may be said to be one

of the distinctive features of the year. Certainly

it is a shift in sentiment which is significant.

At root in all this matter is the statement of

the amount of iron ore shipped from the upper lake

region. The figures, in long tons, are taken from the

Marine Review, which makes a careful compilation,

and are as follows:

November. November,

Port. 1909. 1910.

Escanaba 701,646 452,351

Marquette 369,478 250,426

Ashland 600,469 276.612

Superior 758,073 635,002

Duluth 1,446,288 519,893

Two Harbors 1,023,266 508,062

Totals 4,899,220 2,641.886

To Dec. 1, To Dec. 1,

Port. 1909. 1910.

Escanaba 5,632,421 4,959,869

Mnrquette 2,877,191 . 3,248,929

Ashland • 3,736,744
*

4,093,822

Superior 6,505,527 8,437,261

Duluth 13,296,326 13,609,155

Two Harbors 9,116,150 8.271,165

Totals 41,164,359 42,620,201

1910 increase 1,455,842

Tin shipments from the Straits for the first half

of December, according to cable advices of L, Vogel-

stein & Co,, were 2080 tons, and for the second half

are estimated at 2320 tons: total, 4400 tous. At this

rate and allowing in the neighborhood of 3000 tons

for U, S. deliveries, the visible supply promises to

decrease about 1000 tons—practically a normal show-

ing for a non-Banca sale month. If the Straits ship-

ments are as small as expected there will be a de-

crease of 4000 tons for the year and a decrease in the

visible of about 3000 tons. The price, however, which

stood December 15 at 38c. as compared to 33c. last

year, would seem to have discounted whatever fa-

vorable features there are in the situation.
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Mining in the Belgian Congo,

West Africa, in 1910

By Sydney H. Ball

The number of men employed in mining each year

increases in the Belgian Congo, and though as yet

this West African colony can scarcely be consid-

ered to have passed the prospecting stage, it at

least gives promise of becoming a mining region.

The Kilo gold mine, situated in the northeastern

part of the colony to the west of Lake Albert, is

the only mine within the colony. This placer,

worked by sluicing, is owned and operated by the

State and employs about 28 white men and 2500

blacks. The production of this mine has been as

follows, in ounces: 1905, 655: 1906, 6815: 1907.

10,545 ; 1908, 10.005 ; 1909, 21,085. In the first seven

months of 1910 the production was about 2215 oz.

A<«c of 3a/^/an Con^o, IfYes^ Africa. ^Aofi'tJ m/nea anc/
.rrdtisporfalion line^-

--• Ptojec/ed Ra/lroads
•* Head cf A/a^/t^a-//on
^ /^/fies fnd Frospec /a^ ^a^anga CopoerBtU
^^atangix Tih, S^ii-

^co/g approjcfma-/c/y
/" = 43c fli/es

more than that of the corresponding period of 1909;
in 1910, then, the mine should produce about 24,275

oz. of gold. The State likewise is reported to be ex-

ploiting on a small scale gold-bearing gravels near

Bokwama on the Aruwimi river. These deposits,

while less rich than those of Kilo, will, it is believed,

pay the high costs of mining prevalent in central

Africa. At least one other State gold deposit will

be opened up. probably by dredging, in the near

future.

In the southeastern part of the Belgian Congo is

the Katanga copper belt first mentioned by Living-

stone. In 1900 the Tanganyika Concessions, Ltd..

began developing this belt for the old Congo Free

State (represented by the Katanga Special Commit-
tee). The English company holds 45% of the shares

and the State 55. There are 1,000.000 shares (par £1,

quoted in the middle of November at £6 15s.), of

which over 750,000 have been issued in addition to

£2,600,000 in 5% debentures. The copper belt is

about 200 miles long and contains over 100 distinct

copper deposits, some of which are of large tonnage.

The country-rock is sedimentary in origin and con-

sists largely of sandstone, sandy schist, and lime-

stone. The ore developed is almost wholly oxidized
and is high in silica. The railroad from Rhodesia
to Elisabethville (formerly called The Star of the

Congo) in the Katanga, near which point the Tan-
ganyika Concessions Ltd. is to erect its smelter, was
to have been completed by September 1, 1910, and
should certainly by now be in running order. The
railroad has spurs to The Star of the Congo copper
prospect, the limestone quarries at Mikola, and the

smelter which will be located on the Lubumba river

near Elisabethville. Later this road will be ex-

tended to the Kambove copper deposit, 90 miles

northwest of Elisabethville. A smelter is en route,

part being at Beira (a port on the east coast, 1700
miles from Elisabethville). and part on the road up
country. This smelter, which has a capacity of

900,000 tons per year, should presumably in another

year or two begin to produce copper in greater or

less quantity. It is reported that the blast-furnaces

will use European coke, and the gas producers de-

pend on local wood. Eventually fuel will be ob-

tained, presumably, at Wankie, Rhodesia, at which

point there is a large coalfield. The results obtained

in the smelting of this highly silieious oxidized cop-

per ore will be watched with interest. Until the

erection of the smelter, there will presumably be but

little work done on the copper prospects. The Ruwe
gold mine in the Katanga, which has produced over

10.9(X) oz., is not at present worked. This gold was

obtained by sluicing a blanket of residual matter,

lying down the slope from a tabular mass of in-

durated sandstone. This veinlike body is 1200 ft.

long, averages 8 ft. wide, and assays $17 per ton

in gold, silver, and platinum. The tin deposits to

the south of Lake Kabele which have not as yet

been exploited, are reported to contain 20,000 tons

of tin.

The Societe Internationale Porestiere et Miniere

du Congo, a joint Belgian-American company, has

at present 25 engineers and prospectors in Africa.

This company has exclusive prospecting rights over

some 500.000 sq. mi. of territory. Particular atten-

tion is being paid to the gold-bearing gravels at the

head of the Tele river in the Aruwimi region. These,

so far as tested, run over $6 per yard. A party is

also drilling dredging ground at Kanyama in the

Manyiema west of Lake Tanganyika. The Grand

Lakes railroad has suspended operations on the Ba-

manga copper prospect on the Congo river below

Ponthierville. This company has at present about

20 prospectors in the field ; the Lower Congo-Katan-

ga railroad has four prospectors, and the Lower

Katanga Mining Co. fifteen. The latter company

has staked out one tin and two copper claims. Con-

siderable interest is shown in the fact that the com-

panies operating in the southern part of the Belgian

Congo at widely separated points have found some

21 small diamonds, many of them of good water.

It remains to be seen whether or not diamonds will
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be found in payable quantities. As yet no workable

coal beds have been found, and the fuel problem is

unsolved. Thin stringers of coal are reported from

one locality in the Katanga, while thin seams of

lignite have been found by the Great Lakes railroad

prospectors to the north of Ponthierville. This eon-

tains volatile matter, 47.94% ; fixed carbon, 45.09%
;

ash, 6.97%. In the same region bituminous shale

carrying 80 to 100 litres of oil per ton occurs. Re-

cently a concession has been granted to build a pipe-

line from Matadi on the coast to Leopoldville, the

lower limit of navigation on the Upper Congo. If

built, this may aid future mines. Wood, some of

which is good for fuel, is abundant in most mineral-

regions, while hydro-electric power can be generated

at most points where ore has been found. Indeed,

few countries will be more benefited by advances in

the application of electricity to mining and smelting.

When the diffieulties, inherent to a country situated

upon the equator, are overcome, it is probable that

the Belgian Congo will in the near future possess a

number of important mines.

QUICKSILVER FOR 1910

By Fbed L. Lowell

The quicksilver situation for the past year was

in as unsatisfactory condition as in 1909, although

there was a slight increase in production in the

United States. This was from the New Idria mine

of San Benito county, California. The price was

quite satisfactory during the summer, but as the

year drew to a close there was a tendency to de-

cline. The surplus stock on hand in California has

been nearly exhausted because of recent large ship-

ments to the Eastern States, and as the mines are

not showing any great increase in production, and

no new ones have been brought to the producing

stage, it would seem that the price of quicksilver

should advance soon. The market for quicksilver

is regulated in Europe, so it is a hard matter to

forecast the price in the United States. The con-

sumption of the metal in the Eastern States is for the

manufacture of drugs, fulminate of mercury, pig-

ments, and scientific instruments. Most of the pro-

duction of the past year has been consumed at home,

in Central America, Canada, Mexico, British Hon-

duras, Costa Rica, Guatemala, Honduras, Cuba, Nica-

ragua, Panama, Salvador, Santo Domingo, Brazil,

Colombia, Ecuador, Peru, and Venezuela, with small

shipments to Korea and the Philippine Islands. The

manufacture of fulminate of mercury in Canada

would account for a good portion of this export,

while Mexico imports considerable for her mining

industries. The extensive work going on in the con-

struction of the Panama Canal has caused a heavy

demand for powder and caps and, with the large

mining operations in the United States, has caused

a demand for mercury for fulminate. Honduras

also imports considerable metal from the United

States. The advance of the cyanide process in the

treatment of gold and silver ores has caused a de-

crease in the demand for quicksilver for amalgama-

tion. The substitution of earth pigments for mer-

cury in the manufacture of vermilion has also caused

a decrease in the use of the metal, but the products-

from the cheaper substitute are inferior.

The main supply of quicksilver comes from the
Almaden mine in Spain, the Idria in Austria, and
the I\Ionte Amiata in Italy, named in the order of"

their production. The market for quieksilyer is-

controlled by the Rothschilds of London and Paris,,

according to the Government reports. They have-

not shipped any mercury to the United States dur-

ing the past year. The tariff of 7c. per pound pro-

tects local production. Exports from the United-

States for the year 1910 amount to 120,413 pounds-

of a value of $76,938. The amount exported during-

the corresponding first six months of preceding years-

was as follows: 1907, 384.918 lb.: 1908, 224,692;

1909, 510,241. The exports for the year 1910 show

a marked decrease. There were no exports from

June to the end of the year, and there were no im-

ports of the metal during the year, according to.

the Government reports.

EXPORTS FOB 1910

Pounds. Value:

January 6,845 $4,570

February 8,797 5,514

March 69,257 45,210

April 3,430 2,196-

May 17,965 10,934i

•June 141119 8,514:

120,413' $76,93*

The New Idria mine of California, which is the-

chief producer of the United States, is credited witb

an increase of production, and a total during the year

of 10,800 flasks of 75 lb., and the Napa Consoli^

dated, owned by the same people, with 500 flasks..

The New Almaden, on the other hand, showed a de-

crease. The Guadalupe has a slight increase, and!

the Oceanic produces about 50 flasks per monthi.

The Helen is not a steady producer. The total pro-

duction for the United States for the year will be-

close to 18,000 flasks, or about 1000 flasks more

than the year 1909. There has been a big demand

for quicksilver from the Eastern States during the-

last few months, and the shipments have been made-

by rail rather than by water, in order to save time-

in filling orders; showing that there is something:

stimulating the demand. There has not been any

large deposit of cinnabar opened during the year,

but there have been reports of ore being found m>

Nevada. No mines there have been brought to the-

producing stage. The Black Butte mine in Oregon-

does not produce any great amount of quicksilver,,

and the deposit is one of low content in the metal ;:

in fact, most of the ores being worked at the present

time in California or other parts of the States are-

below 0.75%. Those of the New Idria averaged 0.496%

for the year 1909. The mines in the counties uortb-

of the Bay of San Francisco are not great producers

at the present time, because the bodies of payable

ore near the surface have been worked out, and'

the mines are shallow. A few prospects have at-

tracted attention lately, one being the Chicago mine

near the Helen. It is not yet producing large quan-

tities.
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Improvements in Silver-Lead

and Copper Smelting—

I

By L. S. AusTlx

The advance during 1910 in silver-lead practice

has been in the line of improvements in blast-roast-

ing and in lessening the annoyance of smoke. In

copper smelting is noted a remarkable development

of basic converting which bids fair to cause radical

changes in plant and equipment and in range of

practice.

Copper Blast-Furnace Practice.—No change has
been made in the size of the larger blast-furnaces.

From 48 to 56 in. is the width at the tuyeres, and
the largest furnace is that at Anaconda, 86 ft. long.

However, the 56 in. by 15 ft. blast-furnace of the

Tennessee Copper Co. has been recently narrowed
to 44 in., and with that width the furnace runs fast,

at times up to 800 tons in 24 hr. This may be con-

trasted with former performance at Anaconda of

420 tons, or the speed at Garfield of 650 tons. The
operation of the 86-ft. blast-furnace thus far has
proved the soundness of its principle; it operates
better, is more suited to changes in the charge, and
more certain in operation than the short furnace.
On the other hand, since its capacity is 3000 tons
daily, it needs a large property to keep it going.
Where possible, advantage has been taken of the
heat-giving quality of sulphide ores, increasing their
quantity in order to reduce the amount of coke upon
the charge—that is, the substitution of sulphides
for coke. Since the calorific power of iron sulphide
is 2400 calories as against some 7000 calories for
coke, it is to that extent less effective.

The slag-spouts of the furnace and the forehearth,
instead of being left open as heretofore, are cov-
ered by protecting hoods lined with ganister. This
effectually retains the heat and so keeps the spout
open. The high blast makes a good deal of fine,

part of which builds up accretions above the feed-
doors, and this tends to obstruct the outlet to the
off-take. It is barred off two or three times monthly.
Fortunately, it is self-fluxing, and when it drops
into the furnace, can be readily smelted without the
use of extra coke. At the Tennessee Copper Co.'s
plant it has been found that where the matte is

made in two stages there is less loss of copper in
the slag than where single-stage smelting is per-
formed. Here are some results:

Cu ..

SiO,

AI,0,

FeO .

CaO
MgO

First
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Tooele Plant of the International S. & R. Co.—
This reverberatory-furnaee plant has been completed

within the year and is now in operation. It is sit-

uated in Pine canyon, 41/2 miles from Tooele Junc-

tion, which is on the main line of the San Pedro,

Los Angeles & Salt Lake railroad. It is a compact

side-hill plant occupying a space 1200 by 1300 ft.,

and is provided with seven miles of trackage. Its

site was chosen so that it could be reached by a

four-mile Bleichert tramway from the Highland Boy

mine, Bingham. Smoke abatement agreements and

options on adjacent lands were also secured in

order to do away with the chance of damage suits

and injunctions. The ore is put into receiving bins

having a capacity of 3000 to 4000 tons. Prom these

it is drawn upon conveying-belts which carry it to

the crushing and sampling mill, all the ore being

crushed to % in. for reverberatory treatment, since

no blast-furnaces are used. There are four rows

of 16-ft. diam. McDougall roasting-furnaces, eight

in a row, 32 in all, whose combined capacity would

be 1200 tons daily. The gases from these roasters,

on their way to the stack, pass through a dust-

chamber 140 ft. long, 120 ft. wide, and 30 ft. high.

The cross-sectional area of the flue (3600 sq. ft.)

results in a slowing down of the current to about

1 ft. per second, and this allows of an effectual set-

tling out of the finest dust.* The chamber has a

skeleton steel frame with curtain walls and thin

flat-arched roof. Thus the frame is independent of,

and does not rest on, the walls, giving proper sta-

bility and permitting of expansion without injury

to the structure. The interiof I-beam posts are

cased in brick with an air-space. Air enters the

air-space at the foot of the posts and escapes within

the flue at the top, thus keeping the columns cool

and free from corrosion by the fumes. The flues

have three rows of hopper-bottoms and are. built

on four parallel foundation walls set 25 ft. above

the roaster-house floor. This gives ample space be-

neath for drawing off the flue-dust into cars which

run beneath on three tracks. There are five rever-

beratories, with room for two more, each 102 ft.

long by 19 ft. wide. To supply them three lines

of track run over the furnaces transversely, one

line over the fire-boxes, and two lines for ore, these

latter so placed as to charge the ore near the

bridge end. At the front of the furnace are two

tracks set in a tunnel 17 ft. lower than the hearth.

Slag is tapped into 20-ton slag-cars standing on

Experiments on the rate of settling of blast-furnace dust

made at the Copper Queen smelter, Douglas, Arizona, con-

firm this. With a speed of 4 ft. per second fully 90% of the

dust that settled in the experimental chamber passed a

200-mesh screen, and it was found that the chamber need

not be long for effectual settling. In this, L. D. Ricketts'

experience agrees, he having found under such conditions a

loss in some tests of 12 lb. per converter hour. To collect

the dust he will put in a chamber where a velocity of 4 ft.

per second of the escaping gases will be attained. This will

settle the heavier dust, containing as much as 17% Cu,

while the portion too light to settle at this velocity, con-

taining an abundance of zinc, together with considerable

lead and arsenic, and with but 2% copper, will be got rid

of. Here is a case where a bag-house would be an actual

detriment.

the nearer track. The other serves for cars into

which flue-dust from the reverberatory flue may be

drawn, this flue running along the edge of the tun-

nel. Each furnace is equipped with a single waste-

heat boiler of the Stirling type. The five waste-

heat boilers give suificient steam to generate all

electric power needed at the plant. There are in

addition three 250-hp. coal-fired Stirling boilers used

for starting up or for a reserve. At the back of

the fire-box end of the reverberatories run two tracks

set 25 ft. below the furnace hearths and at the level

of the converter-floor. The nearer track is for the

cars which take away ashes, the farther one serves

the converter building. Since the reverberatory

building is separated only by a partition wall from

the converter building, the matte from the reverber-

atories can be tapped and run by launders to the

converters at a distance of only 60 ft. Provision is

also made for tapping the matte into ladles and

taking it to the converters by traveling cranes.

The Basic-Lined Copper Converter.—Kelly tried

converting in a basic-lined converter in 1890, and

Heywood has given his experience in 1906 at Butte

with the Baggaley converter. Pierce and Smith,

after much experimental work, brought basic con-

verting to a successful issue at Baltimore, and took

out patents on certain details of converter construc-

tion. The shells are of %-in. plate, 26 ft. long by

12 ft. diam. and are lined with magnesia bricks in

varying thicknesses up to 18 in. at the tuyeres and

9 in. near the upper part or throat of the converter.

There are 32 Dyblie tuyeres, but opposite the out-

let or throat these are not used, since it is desired

to run as quietly as possible. The converter is car-

ried on three riding rings which rest on trunnion

wheels. The throat 40 in. diam. and 30 in. above

the shell is of sheet-steel lined with clay or mag-

nesia brick. In the tuyere region the brick are re-

placed by a ganister of magnesian material mixed

with a binder such as linseed oil or water-glass.

This insures a lining which is tight against air leak-

age, and which can be repaired by openings placed

opposite the tuyeres and by which ganister is in-

troduced to repair around the tuyere openings. Be-

side the throat opening is the breast closed with

clay and magnesite brick. This has two tap-holes,

the upper for slag, and the other, immediately below,

for the matte. To allow for the expansion of the

magnesia brick, a Vi-'m. liner is placed in each fourth

longitudinal row of brick. In the original patent

the shell was parted above and was tied by strong

rods which could be adjusted to the expansion.

Longitudinal expansion was taken by I-beams also

tied by rods which strengthened the head. The tu-

yeres themselves were packed with lead or asbestos

to allow for movement due to expansion, and the

air from each tuyere was carried by a cast or

wrought-iron pipe through the 18-in. lining. How-

ever, these difficulties of expansion appear to have

been exaggerated, and at Anaconda were ignored.

In operation, an initial charge of 30 to 40 tons

of matte is poured into the converter and this fol-

lowed by about 3 tons of silicious ore. and the blow-

ing started. The blast-pressure is gradually in-
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creased and blowing continued 30 to 45 minutes

until the silica has been fluxed by the iron oxide

forming. Slag is now poured and a ladle of matte

(7 or 8 tons) added. This is followed by another

charge of silicious ore, blowing resumed, and the

resultant slag poured. This is kept up with smaller

additions of ore in the later charges until the con-

verter is filled with 'white metal' or even 'pimple

metal '. Additions of matte and silicious ore are now
discontinued and the charge blown to copper. The

slag produced should not be lower than 25% SiOj,

since below this figure accretions of magnetic oxide

of iron form. A fair average slag would go 26.6%

SiO,. 43.2%, Fe, and 1.6%, Cu. The cost of relining

after a shut-down of two or three weeks would be

$250 to .i>300, which would figure out 12c. per ton

on a fair estimate of 2800 tons of blister produced

on one lining. The converter drives so quietly that

it seems to work slowly, and there is little or no

foaming in.the first stage. This is due to the grad-

ual additions, and because the slag is poured off

at short intervals. Nor is there foaming in the

second stage or blowing to copper unless the charge

becomes too cold. The tuyeres are harder to keep

open than in acid converting, and need the constant

attention of two men who use I'/i-in. punching rods

in place of the %-in. ones. At Anaconda basic con-

verting has been undertaken, using the ordinary ves-

sels, and with a high degree of success, following

along the lines found best at (iarfield. The matte

is of higher grade than at Garfield, and the silicious-

ore additions consequently smaller, some of it being

put in even before the first ladle of matte, then

more ore after the matte is charged before begin-

ning the blow. One may notice in the practice in

both places that additions when finishing to blister

are not needed, and if such an addition is made at

all. it should be of white metal and not of the or-

dinary sweepings or 'dope..'

The advantages of basic as compared with acid

converting are: (1) Lower cost of plant and equip-

ment, since there is no need of the relining plant,

and the converter building can for the same output

be smaller, and, because of the use of lighter cranes,

of lighter construction. (2) There is no handling

of the converter vessel, hence large ones can be

used. Oa the other hand, one converter must be

kept in reserve. The converter is more continuously

in use. (3) No clay is needed, since the lining is

comparatively permanent, and the acid material

need not be so silicious as when needed for a lining.

(4) Less slag is produced and this is low in silica,

that is. the silicious additions go further. Hence

there is less for re-treatment and less copper going

into it. (5) Low-grade matte can be treated as read-

ily as high-grade, and there is no limitation in this

respect. Of course, such matte can also be con-

centrated in a blast-furnace, but at a greater ex-

pense.

The disadvantages of basic converting are: (1)

Fine silicious ore is blown out of the converter:

indeed, the closing off of the tuyeres opposite the

throat is to lessen this difficulty. (2) Accretions

form at the end of the converter where the ore is

charged, but this trouble will be overcome when
the converter is so constructed as to have the throat

at the middle of its length, not, as now, near the

end. (3) Extra care has to be taken in working

so as to avoid early burning out at the tuyere-zone,

and extra tuyere punching is needed because the

converter is run colder. (5) Time is lost in re-

lining, and the lining itself is expensive. (6) Final-

ly, it appears that in certain localities there may
be a distinct disadvantage in using the basic-lined

converter, and many where it would be more profit-

able than acid converting. Thus when there is a

source of profit in the clay-binder, then acid work
may pay; where barren clay only can be used and

when the ore is not particularly silicious, then basic

converting is indicated.

Converting Leady Copper Matte.—It has been long

held that in attempting to convert leady copper

matte made in silver-lead smelting, there was bound

to be a serious loss of the contained silver, which

was carried off when the lead was volatilized. But at

Aguas Calientes it was found when a bag-house

had been put in and all the fumes had been collected

from the converters, that the loss of silver could

not be more than 0.5%. This led the same company

to install converters at Omaha, and these have been

in successful operation there since 1905. At Perth

Amboy basic-lined converters have been used suc-

cessfully, and 1000 tons of copper bullion has been

produced on one lining, and at a lower cost than with

the converting of copper matte. At first a great

deal of trouble was experienced at the bag-house

from the destruction of the cotton bags by sulphuric

acid. During the first blow the zinc and lead oxide

fumes would neutralize the sulphuric anhydride, but

at the second stage, if the charge was cold and

foamed in consequence, there was a formation of

the acid which attacked the bags. It would appear

that the SO., must be formed from the SO, by de-

composition at temperatures of 380° to 700° C, in

the presence of catal.yzers such as the flue-dust com-

posed of copper oxides and sulphates, or iron ox-

ides. Now by the admission of abundance of air,

the hood gases may be cooled down below 380° C.

and thus escape catalytic action. Cooling fume for

introduction into bag-houses involves some unsolved

problems in radiation. At the Mammoth plant in

California it was found that much more radiating

surface was necessary in practice than had been

estimated on the basis of best available data.

Introduction of Silicious Ore into the Converter.—

The idea of putting silicious material directly into

the converter to flux the forming ferrous-oxide is

not new, but the plan was abandoned in favor of

the idea of borrowing the silica from the lining.

As a result, the life of the lining is brief, after

which the exhausted shell must be removed, cooled

down, and re-lined. Within a few years, however,

it has been found possible to make some silicious

additions just before the inatte was charged. This

material would adhere to the hot semi-fused inte-

rior and served well to furnish some silica. With

the coming in of basic converting, there was no

choice but to add all the silicious material during
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the blow, even though there was some dust loss from

the finer ore thus added. I may add that such addi-

tion, where the throat of the converter is near

the end of the shell, has resulted in a building up

of unfused or partly-fused ore at that point, which

tends to obstruct the throat, and which has to be

removed. Now Arthur M. Day has revived, with

a considerable degree of success, an old idea by

blowing in the silicious ore through the tuyeres.

In theory this would seem the best way to do, since,

while the ferrous oxide was forming from the matte,

it would be at once brought in contact with the sil-

ica. Broadly stated, the idea is to blow pulverized

ore into the converter under high pressure through

one or more of the tuyeres, made a little larger for

the purpose. Plenty of material can be blown in

in this way. Thus far the process is in the experi-

mental stage, but some satisfactory slags have been

made. On an acid-lined converter a slag has been

produced that carried 43.6% SiO^ and 46.1% FeO,

while in the basic-lined converter a slag that car-

ries as low as 10.2% SiOj and as high as 77% FeO
has been made. In fact, it has been possible appar-

ently to produce a slag of any desired composition.

The latter slag could have no corrosive effect on a

basic lining, and would be produced with the mini-

mum of silicious ore and of resultant slag.

WORLD'S DEEPEST MINING

By J. Parke Channing

In the course of some professional work I have

just had an opportunity of going into what is

probably the deepest underground workings in the

world, if we except the central section of the Sim-

plon Tunnel, which I believe is some 8000 or 9000

ft. below the summit of the Alps. To the Tamarack
mine, now practically a subsidiary of the Calumet

& Hecla Mining Co., belongs the credit of having

the deepest shaft in the world, and the deepest

underground workings from which mineral is being

extracted. No. 5 shaft crosses the Calumet con-

glomerate, at a depth of 4500 ft. measured from

the collar of the shaft, and is now down to a

depth of 5273.5 ft., it having at that depth cut

the Osceola amygdaloid, and passed through it.

It is interesting to note that at the upper portion

of this lode considerable native copper was found.

In a short time this shaft will be extended at least

ten feet farther, in the cutting out of a sump, thus

making it over a mile in depth.

No. 3 shaft of the Tamarack has been sunk to

a depth of 5222 ft. The collar of this shaft, how-

ever, is 31 ft. higher than that of No. 5. This

No. 3 shaft crosses the Calumet conglomerate at

about 4650 ft. At the so-called eighteenth level.

a cross-cut driven 800 ft. to the west, reached the

lode at a vertical depth of 5181 ft., from which

point a slope has been sunk 300 ft. to the tvpenty-

first level, below which' there is a sump of 7 ft.

The bottom of this incline is 5368 ft. below the

collar of No. 3 Tamarack shaft, measured vertically.

The Calumet conglomerate dips at an angle of ap-

proximately 38° to the west, so that measured on

the incline this point is very nearlj' 9000 ft. from

the outcrop. At this point the lode looks fairly

good, and is sufficiently rich to warrant its extrac-

tion and treatment.

The longest inclined shaft in the Lake Superior

copper country is No. 4 Calumet shaft of the Calu-

met & Hecla Mining Co. which is down to the

eighty-first level, this being approximately a dis-

tance of 8100 ft. along the slope, at an incline of

about 38°. As showing the strong belief as to the

persistence of the various lodes in Lake Superior

in depth, and the po.ssibilities of extracting copper

at a profit, the Quincy Mining Co. has lately pur-

chased, for $600,000, from the Canal company, a

tract of land lying to the west of its own property,

and which will not be reached by its present work-

ings until they are at least 7000 ft. in depth meas-

ured on the slope.

As has been previously published, the rate of in-

crease of temperature in the Lake Superior copper

mines is not excessive, the rock temperature at a

depth of 5000 ft. vertical being approximately 90°

F., and if proper means of ventilation are used, there

is no difficulty in operating at this depth. If, how-

ever, proper connections are not made, the air be-

comes excessively humid, thus materially reducing

the efficiencj' of the miners. The mechanical diffi-

culties in mining at these depths consist in the neces-

sity of keeping the timber close to the working faces

because of the great pressure due to superincumb-

ent mass of rock, and the method of mining now

used is similar to the long-wall retreating method

of the coal mines.

"When it comes to hoisting-ropes it is impossible

to keep the same high factor of safety as in shal-

lower mines, this factor being often reduced to 3.5.

This, however, has led to no serious consequences

other than that of some increased expense because

of the necessity of more frequent changing of the

ropes, so as not to keep them too long in service.

It is fortunate that in the Lake Superior copper

mines, after getting down below the fractured-

surface zone, practically no water is found. On the

lowest levels of the Tamarack mine the only water

visible is a slight seepage which is extremely bitter

to the taste. Analyses of the water made by local

geologists have shown the presence of chlorides and

bromides of sodium and magnesium. There has been

considerable discussion as to the origin of this water,

some thinking it is the remnant of pre-historic

ocean waters, and others believing that it is the

water which deposited the minerals. However, from

a practical point of view, the fact is that these mines,

at the deepest levels, make only a little more water

than is necessary for the use of air-drills. No
pumps are installed in the mine and the little excess

of water is bailed out once a week, or oftener.

There is, of course, a gradual decrease in copper

contents of the rock as depth is attained, which has

been made up for by increased efficiency and im-

proved methods. It is a fact in biology that no

organism develops beyond the needs of its imme-

diate environment, and it is plain to see that this

same rule exists in mining.
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American Progress in

Cyanidation

By An Occasional Coxtributob

Each year sees a marked increase in the percent-

age of the world's precious metals recovered

through the agency of cyanogen. In the early days

of the cyanide process, the opinion was prevalent

among metallurgists that the successful use of cya-

nide would be confined to a few special instances

where all other means had proved to be futile and

where the physical and chemical natures of the ore

were particularly favorable. Today practically the

first questions asked when attacking the problem

of treating gold-silver ore, are, what extraction can

be attained by cyanide, and the eo.st of making it.

It is only after these conditions are shown to be un-

favorable that the possibilities of other processes are

considered. As in the history of most of the other

arts, the first years of cyanidation saw improvement

follow improvement in such quick succession that

there was great trouble in keeping pace with the

march of progress, but as time went on. these im-

provements became less spectacular until today

changes are more refinements of existing features

than anything positively new. There are now plants

that have attained a remarkably high degree of

metallurgical perfection.

As has been the case for several years past, Mex-

ico has led this year, though mostly through the

efforts and ability of Anglo-Saxon engineers. Sev-

eral remarkable new mills have been put into serv-

ice there during the past twelve months, and sev-

eral more are to follow in the first months of 1911.

The How-sheets of these new mills show that the

'Pachuca tank' will be used in almost every one.

It is rather curious that although this was the in-

vention of F. C. Brown, of Xew Zealand, it is used

scarcely at all in Australia. A striking innovation

has been made by the introduction of the continu-

ous system of agitating which has proved an un-

qualified success. In the old method the pulp was
agitated in separate vats which had no communica-

tion with each other, each constituting a self-con-

tained unit. By the continuous system the 'Pachu-

cas' are arranged in series or in batteries, and the

pulp overflows from one into the next and passes

through the whole series before its discharge to

the filters. The method of communication used is

a pipe set at an angle of 60°. The upper end of

the pipe is placed in the discharging tank, half way
between the central airlift and the side of the tank,

while the lower end is placed in the same relative

position in the receiving tank. The upper end of

the pipe is distant about one-third of the height

of the tank from the top, while the lower end is one-

third from the bottom. A. Orothe states that both

M. II. Kuryla and J. E. Mennell report increased

extraction as a result of using this method, but this

would seem probably to be due more to the fact

that the old system of agitation was not carried to

the point of maximum dissolution, than to any other

reason. There is no reason to doubt, however, that

there is a considerable saving of cyanide where
the continuous process is used. Other advantages

are, that the tank is used continuously for agitation,

and no time is lost in filling and discharging. Also,

the discharge being from the side, and not from

the bottom, there is an economy of gravity pressure,

which in most plants is important. Furthermore,

the discharge being continuous, the pressure is con-

stant; which is essential in many cases where the

pulp is filtered in pressure-filters.

The use of the silica-sponge diaphragm has caused

a good deal of discussion during the year, but so

far has not proved of great value. The idea, as

well as the application, is so new that further serv-

ice may suggest changes that will bring it into

more extended use. The reported disadvantage is

that the volume of air which can be passed through

the sponge is too small to prevent classification in

the pulp, and that the interstitial spaces become

choked easily and are hard to clean. Other opera-

tors report very successful results. C. A. FuUon

says that in the San Matias mill at Guanajuato the

process has been very successful and has reduced

the time of agitation from 32 to 12 hours. It would

seem that for successful use, the pulp agitated

should be ground very fine and contain a very high

percentage of floculent. The Clancy process was

announced late in the fall, but up to the present

it has not been tried in enough places to give sure

basis for judgment as to its practical success. At

one well known property the experiments were

brought to rather an abrupt termination at the in-

stance of the management, as experimental work

lasting over a considerable length of time proved

that, so far as this particular property was con-

cerned, there was little hope of its being used to

advantage. Further application of the process will

be watched closely, as the problem of treating ores

containing combined gold is one of much interest. '

The wonderful increase in the use of the Dorr thick-

eners and classifiers shows that they have come to

stay, for a time at any rate, in slime plants. Some

new things are promised soon from South Africa

along these lines in addition to the Caldecott dia-

phragm-cone, but a discussion of these will come

better from the pen of some South African.

The various forms of filters, both vacuum and

pressure, are still merrily warring for the favor of

the profession. Among the former the Butters and

the Oliver are going into many of the mills that

are being designed by engineers favoring vacuum-

filters. The Butters company is providing a filter

of 1000-ton capacity for the Dos E.strellas which

will handle the slime from the No. 1 and No. 2

plants, and it is understood that the Real del Monte

is to use the Butters in its enlarged mill. Another

new Butters installation is at the Palmilla, at Par-

ral, while the La Blanca and others have put in

Moore filters.

Among the pressure-filters the Merrill seems to

be gaining great headway. The Santa Gertrudis

engineers decided on this type for their new 600-ton

mill after competitive tests (held at the mine on
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ore of the usual character), and in which a number

of manufacturers of different types competed. The

Merrill filters, it is also given out, are doing good

work at Esperanza, where the management has re-

cently given an order for one more, making six in

all. The New York Honduras & Rosario Co. is

also installing two of the large 90-leaf type in

Honduras. At first when the Merrill press was

used it was found that a certain amount of gran-

ular material was necessary in the slime. By a

very ingenious idea, known as 'centre washing', this

objection has been largely overcome. The 'centre

washing' system consists simply of filling the press

to a point where there is left an opening through

the centre of the cake about Vi in. wide. Solution

or wash-water is introduced into this opening

through the nozzles on the automatic sluicing-bar

or through the sludge-feed channel, and leaching

begins. The flow of liquid commences at the centre

and proceeds outward in both directions. The re-

sult is that instead of a solid 4-in. cake (which if

very talcose, was formerly impermeable), there is

now in the same leaf two cakes, each lyg in- thick,,

which are readily permeable, even when formed

of the most talcose slime.

Among other filters, the Kelly seems to be achiev-

ing an increasing measure of

popular favor. The great value

of the Kelly lies in the small

amount of water used in its op-

eration, which is no small fac-

tor in many places where the

water supply is limited and

evaporation heavy. At the new
mill of the Veta Colorada, at

Parral, 8 Kelly presses working

in 2 batteries of 4 each, are

being installed, and 2 are in use

in the Carmen mill in Guana-

juato. The Tigre mill in Sonora

is also to be equipped with

Kelly filters. This last mill is

rather remarkable among Mex-
ican plants from the fact that

its stamps are to weigh 1250 lb.

It would rather seem that there

is a tendency toward heavier

stamps in Mexico as well as

elsewhere. Certainly the trend

is all that way farther north,

although as yet designers in the United States have

not dared to go as far in the matter as have engineers

in South Africa, where some of the latest plants in-

clude stamps of 2000 lb. weight. A number of mills

are being designed for work on gold ores containing

stamps weighing 1250 lb., and the probabilities are

that, if these show good economic results, the fash-

ionable stamp-mills of next year will include still

heavier heads. Tube-mjlling is also gaining in favor
steadily, as it has been shown that fine grinding
results almost invariably in increased amalgama-
tion as well as added extraction in the subsequent
cyanidation. The distinctive feature, however, of

lease of the gold in the sulphides, thereby shorten-

ing the necessary time of contact with cyanide solu-

tion. This makes possible in many cases the direct

cyanidation of the sulphides in the same flow with

the slime and thereby does away with losses due

to concentration.

At Cripple Creek the subject of the economical

handling of the low-grade sulpho-telluride ores re-

mains still the important one. The metallurgists of

this district have worked untiringly on this prob-

lem, and this year brings high hopes that the solu-

tion is near at hand. At the Stratton's Independ-

ence a second mill-unit has been started by Philip

Argall. The process used here was described by

P. H. Argall last year.* In the middle of the sum-

mer the new mill of the Portland G. M. Co. was

started. The company has been loath to give out

information as to results until success had been

demonstrated beyond doubt, hence the incomplete-

ness of published descriptions of the new mill. In

a general way, it is understood that low-grade

sulpho-telluride ore assaying $4 to $5 per ton is

slimed by standard methods and agitated for about

six hours with cj^anide solution in Pachuca vats.

This is followed by another agitation with bromo-

cyanide and the pulp filtered and washed. It is
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said the extraction is about 80%, and the cost rea-

sonably low, considering the complex nature of the

ore.

In Nevada the year shows the Montgomery-

Shoshone mill shut down, probably for good, but

on the other hand it now seems certain that in

the spring work on two new mills will begin. The

Belmont will have its own plant, situated at Tono-

pah, and in all probability this mill will be mod-

eled along the same lines as the Montana-Tonopah,

which continues to give good satisfaction, and in

which there has been a steady improvement in meth-

ods from the first. The Nevada Hills will, in all

the fine grinding of gold ore seems to be in a re- *Mining and Scientific Press. .Tamiary 1. 1910.
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probability, erect a mill in the spring, although

the tonnage to be treated still seems to be in doubt.

It is rumored that the plant will contain 60 stamps

and have a capacity of 500 tons per day. Being

Cruahin^-Con/ayin^. 1909-10
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^
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controlled by the same interests as the Goldfield

Consolidated, it is not surprising that the provi-

sional How-sheet shows similarities to that of the

great Goldfield mill. No article of last year's cya-

nide work is complete with-

out some mention of the fire

at the latter and the re-

markable rapidity with

which operations were re-

sumed. It speaks volumes

for the pluck and energy of

the men responsible that,

within a few weeks after

such a disastrous fire, the

mill was running as smooth-

ly as ever. The Goldfield

Con. engineers deserve the

thanks of the profession for

the information contained

in a very attractive booklet

which was sent to a large

number of professional

men. The information con-

tained will be of great

value, owing to the graphic

representation of the actual

operating factors in a large

and modern [jhint. J. R.

Finlfiy and .f. W. Ilutchiii-

8on are to be congratulated

on having taken a step which it is hojjcd others will

follow. Reproductions of three of these charts,

covering filter-discharging, crushing-conveying, and

tube-milling costs, accf)mpany this article. In exiiniiii-

ing them it should be renH'inbcrcd that diiriiiir .\|)i'il.

May, June, and July only 70 stamps were dropping.
Not only are the costs high for these months, but
the averages for the year were necessarily raised by
this circumstance. At the Pittsburg Silver Peak

mill, 20 additional stamps
have been put into service

during the year, bringing the

total up to 120. About
15,000 tons of ore per month
is being crushed. Considering

the fact that this company is

operating in Nevada and un-

der typical Nevada conditions

of high cost for labor, power,

water, and supplies, the work-
ing costs are little short of

marvelous. The latest figures

given out are .$2.54 per ton,

which includes not only the

cost of the Pittsburg office,

but takes care of all payments

made for improvements and

additions.

In California the new mills

of note during the past year

are those of the Trinity Gold

Mining Co., in Trinity county,

and the recently started cya-

nide plant of the Empire mine

at Grass Valley. The Trinity mill is complete and

modern, and should do good work. The process con-

sists of crushing (40 stamps), amalgamation, separ-

ation of the pulp into sand and slime by Dorr classi-

Tttb» millng— 1909-10

-Totals

labor

-

auppliOB Power

Total Right nargln soals

Costs at Goldfield Con. Mill.

(Published by I'uiiriesy oi .1. W. Hutchlmon.)

fiers, leaching of sand in vats, agitation of slime in

'Pachucas,' followed by Dorr thickeners. Oliver

filters, and Merrill precipitation presses. The cya-

nide annex that has ,iust been added to the Empire's

crushing and amalgamation plant contains Oliver
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filters for the slime and Merrill precipitation presses.

This plant displaced the old-fashioned concentrating

and canvas plant which has for many years done

such good work. At the Homestake in South Da-

kota, there have been no changes of note during the

past year. The slime-plant, with its 30 Merrill

presses, has now reached a point where a 90c.

product is being treated at a cost of 20c. per ton.

In British Columbia a large mill will be erected

in the spring near Republic, where mining is be-

coming more active. The metallurgy of the Re-

public ores is extremely difficult, and, as the ore

is of low grade, large tonnages must be handled in

order to make a profit. Although the new mill is

not yet under way, it is understood that it will

consist of 100 heavy stamps followed by fine-grind-

ing, probably in tube-mills. Agitation in Pachuca

vats will be followed by Butters filters and zinc-dust

precipitation. Engineers of the Mother Lode com-

pany are at present busy with the designs for a

plant to be erected near Salmo. and work on the

first unit will be started in the spring. In Ontario,

spring saw the commencement of operations in the

Nova Scotia mill at Cobalt, which was the handi-

work of A. G. Kirby, of Reno, Nevada. The re-

sults obtained are said to be excellent, and tbis

being the case, it would seem as if the main fea-

tures of the milling of Cobalt ores were settled. Of
one thing there can be no doubt, and that is, that

Cobalt in time will come to be a district of many
mills. The probability is that the high-grade ore

will always be shipped, but operators will find not

only the low grade, but probably the middle-grade

ores to be well adapted to treatment in well de-

signed mills. A short distance from Cobalt is the

newly discovered camp of Porcupine, concerning

which there is only one feeling on the part of the

men who own ground there, and that is one of

supreme confidence. This is being expressed by
putting up mills. Two are now certain, with rumors

of several more. On the Timmins property, a big

mill will be built, but work has not yet begun. On
the Dome property the design of the plant has been

completed, the machinery ordered, and the coming

spring will see a large force of men at work. The
Dome mill will consist of 40 stamps of 1250 lb.

weight, followed by amalgamation. Dorr classifiers

and thickeners, tube-milling, agitation in Pachuca

vats, Merrill slime-filters, and Merrill zinc-dust pre-

cipitation.

Some work is being done in Alaska, but the only

feature to be commented on there is the announce-

ment of operations in the cyanide plant of the

Alaska Treadwell, where a mill has been built for

crushing and cyaniding the concentrate that in the

past has been shipped and smelted. At the ter-

mination of the present smelting contract, February

4, this mill is to be put in regular operation. The
most striking peculiarity is that 80% of the gold

in the concentrate will be saved on plates following

tube-milling and prior to cyanidation. The new
mill will effect a great saving for the company,

and R. A. Kinzie and his associates deserve great

credit for their work.

Summing ap now briefly the features of the year's

work in North America, the following stand out

prominently; (1) The increased use of Pachuca

vats and the application of the process of continuous

agitation in tbem. (2) The tendency to demand
heavier crushing duty of the various crushing ma-

chines, particularly of stamps. (3) The continued

demand for fine crushing with attendant changes in

classification and filtering practice. (4) The in-

creasing growth of the practice of cyaniding the

sulphides and vein-material in the same operation.

COPPEE SUEPLUS

Below are presented figures, in pounds, of the

United States surplus, visible foreign supply, and

world's surplus of copper, the figures being based

on returns of the Copper Producers ' Association.

U". S. Foreign Vis- World's

1909. Surplus. ible Supply. Surplus.

January 122,357,266 124,716,480 247,073,746

July 154,858,061 150,928,960 305,787,021

igiO".

January 141,766,111 244,204,800 385,970,911

February 98,463,339 248,236,800 346,700,139

March 107,187,992 254,150,400 361,338,392

April 123,824,874 249,607,680 373,432,554

May 141,874459 246,863,680 388,737,839'

June 160,315,973 239,265.600 399,581,57^

July 168,276,017 232,863,680 401,139,897

August 170,640,678 222,295.360 392,936,088:

September 168,881,881 218,415,680 387,297,561

October 148,793,714 210,472,640 359,26«,334

November 139,261,914 198,065,280 339.327,194

December 130,389,069 913,200,000 Z23^Sa.Ji6»

SIERRA MOJADA ORES

The ores of silver, lead, and copper at the Vita

Rica mine, Sierra Mojada, Coahuila. Jlexieo. accord-

ing to a paper read before the Geological Society

of America by Prank R. Van Horn, occur on the

contact or a short distance below the contaet of an

acid breccia with an underlying limestone of Cre-

taceous age. There are some indications of a fault

plane between the two rocks, such as clay selvage

and slickensides. There are two types of ore. one

silver-lead and the other silver-copper. In the for-

mer, the minerals are all oxidized and consist chiefly

of argentiferous cerussite with native sulphur and

some gypsum. The bulk of the ore from this mine,

however, seems to belong to the silver-copper group

and contains sulphides as well as oxidized minerals.

Minerals noticed here were chalcopyrite, ehalcocite,

covellite. along with native copper, malachite, azur-

ite, cuprite, and gypsum. Another zone consisted of

a silicious limestone containing up to 10% of barite

which was impregnated with cerargj-rite and native

silver. Here the copper content was smaller and

rarely exceeded 2%. Some three years ago, a fault

was discovered in the northern part of the 'silver-

lime' x)rebody. Along this fault-plane, silver and
copper minerals of great richness have been found

mixed with more or less barite. Some of the min-

erals noticed were native silver, argentite, proustite,

and pearceite which has been found in but two or

three localities in the world. A mixture of erythrite

and barite was also noticed.
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The Far East

By Thomas T. Read

Any review of mining conditions in the Far East

for the past year must necessarily be semi-political

in its character, so inextricably are the threads of

international politics interwoven with those of eco-

nomic development. Perhaps the most significant

political event of 1910 is the formal annexation of

Korea by Japan, completing the gradual spread of

Japanese sovereignty since the Russo-Japanese war.

Whatever the effect of the change on the Korean
people, it is unquestionable that the mining industry

can only be benefited by it. The regulations that

the Jai)anese regime has imposed are eminently fair

and rea.sonable, and place foreign capital at no dis-

advantage. And even if such were the ca.se, it would
still be an advantage to have a definite and above-

board set of conditions to encounter, rather than

to be obliged to thread the mazes of the court of

the Korean Emperor. No less important is the sec-

ondary result that under Japanese control railroad-

building will go forward as fast as is warranted

by the development of industrial resources. Gold
mines bear the handicap of distance from railroad

and water transportation with comparative ease, but

the other metals find it a heavy incubus, and the

copper mines of northern Korea can scarcely be ex-

pected to flourish while under this disadvantage.

The Chieksan mines, south of Seoul, have shown re-

markable development recently, and, in -addition to

the large area of dredging ground proved last year,

have opened up their main vein in numerous places

for about five miles along the strike, finding excel-

lent millinsr ore all along. The present 10-stamp

mill is making a good profit and the second similar

plant, which has .just been completed, 3 miles farther

north, has already more ore than it can handle from
the development work in the neighboring openings
on the vein. This mine promises to equal in im-

portance the Oriental Consolidated, and a more de-

tailed descri|)tion of it will appear in a later num-
ber. The concession is owned jointly by a Japanese
and an American syndicate, but the American in-

terest will probably acquire the complete control.

In Manchuria the Pen-hsi-hu colliery has entered

the li.st of producers, and its coal is being placed

on the market by the Fu-shun colliery agencies, both

mines being controlled b.v the South Manchurian
railway. The mine has been opened with joint

Chinese and Japanese capital, each nationality

furnishing one-half of the $1,000,000 subscribed.

The Chinese Government is to receive 25% of

the net profits. The mine is well equipped, though
not so large as its predecessor, which has probably

produced 800.000 tons of coal during the year. I

have not seen the coal now being placed upon the

market, but all earlier advices indicated that it is

somewhat inferior in quality to Fu-shun coal. The
mine is about fifty miles southeast of Mukden, on

the line of the Mukden-Antung railway. The tech-

nical man might wonder at the opening up of a new
mine with borrowed capital within fifty miles of I

another that has just been developed to produce
3000 tons per day, and in the face of a coal market
where prices have been constantly on the decline,

owing to the steady entrance of new producers into

the field. The same observer may also have been
puzzled by the exceedingly expensive construction

of the Mukden-Antung railway, passing through
country that as yet shows no signs of profitable

exploitation and joining two points that do not ap-

pear to have any economic need of connection, since

Mukden is already well served by the excellent port

at Dalny and is connected with Tientsin, Newchwang,
and Vladivostok as well. It requires no great in-

telligence to detect the political significance of such
operations. It may be taken for granted that Japan
has no intention of ever restoring sovereignty of

southern Manchuria to China unless compelled to

do so. Recent developments further such designs

in more than one way: Firstly, by increasing the

amount of money invested in Manchuria, China,

obliged to buy at a high figure all such improve-

ments, as she sooner or later must do if she is to

regain her sovereignty, may find herself seriously

embarrassed to find the necessary capital. Secondly,

in the event of another war with Russia (and proph-

ecies of such a war are not lacking), Japan, instead

of striking her first blow at Daln.v, could strike it

at Harbin, the point where she left off when hos-

tilities ceased. Last, but not least, every fresh move
'

of this sort increases the friction with the Chinese

authorities and increases the possibility of bringing

about a war reputed to be desired by Japan—a few

months to capture Peking and a demand for Man-
churia as a war indemnit.v would be such a simple

Japanese solution of the difficulty! But so far China

has allowed her nose to be pulled and her face to

be slapped by Japan with patience and dignity,

knowing that to a.ssume a belligerent attitude would

be fatal. Unle.ss some other great Power comes to

China's aid, her control over southern Manchuria

will never be regained, and of course the northern

part could no longer be held when the intervening

territory was lost. Russian settlers are working coal

mines south of the Amur river, and bid defiance to

the Chinese authorities who have attempted to stop

them. The Manchurian situation is absolutely crit-

ical from a political point of view, but even so im-

portant a political matter can scarcely be aflForded

more space in a mining journal.

The matter of the re-purchase of the collieries

owned by the Chinese Engineering & Mining Co.

still drags; it is apparently the definite intention

to make the purchase, and it now remains for the

Chinese Government to manage to obtain it at any-

thing like a reasonable price. The mines have been

worked to a great depth and only have about eight

years' supply of coal in reserve, but it will only be

natural for the company to try to sell on the basis

of the present earnings. It will be a little too

much, however, considering how the concession was

originally obtained, if the Chinese Government is

obliged to pa.v an exorbitant price for it now.

With the completion of the Tientsin-Pukow rail-

way, which should soon be in operation throughout
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its entire length, the coal mines near Yi-hsien, in

southern Shan-tung, will enjoy the benefit of rail-

road connection with the two ports of Tientsin and

Shanghai. But the chief effect of the mines, which

possess a plentiful supply of good coal, must remain

local, as the numerous coalfields of China are so

extensively opened now that the entrance of a new
mine into the market does not count for so much
as it did a few years ago. The situation is entirely

controlled by transportation facilities and will doubt-

less remain so indefinitely. More remote coalfields

begin to produce as the railroads extend themselves

into the back country. The southern edge of Mon-
golia has, for example, become a noteworthy coal-

producing area since the opening of the Peking-

Kalgan road throughout its length. The railroad

itself owns one valuable mine, and many others

throughout the district are in progress of change
from ancient to modern methods.

The Han-Yeh-Ping Coal & Iron Co. has shown a

considerable growth during the year, having started

its new 250-ton per day blast-furnace and corre-

spondingly increased its production of ore and coke.

In addition to supplying rails, fish-plates, and track-

bolts for the railroads now under construction in

China, the company has been able to sell some pig

iron both on the east and west coasts of the United

States, in spite of the duty on pig iron. As the

demand for rails in China becomes steadier, the

company will gradually be released from the neces-

sity of marketing any pig iron abroad, and can ex-

tend its steel plant. The demand for structural steel

in China is still comparatively small.

One hears rumors from time to time of the start-

ing of iron works at some point near the border of

Honan and Shansi, but the project does not seem to

have taken any definite shape as yet, and, indeed,

it would be most inadvisable for it to ,do so, before

exploration discloses the existence of a body of ore

sufficient to support such a plant, the more espe-

cially as all the exploration already done indicates

that no such supply exists. The neighborhood of

Nanking offers a much more suitable site for the

erection of a blast-furnace plant, but until the de-

mand in China for steel products becomes great

enough and steady enough to exceed the capacity

of the Han-Yeh-Ping works, there seems little rea-

son for starting a new enterprise. A small plant

for the manufacture of wrought iron and crucible

steel might be made the basis for the profitable pro-

duction of cutlery and the like, and would present

much greater possibility of success.

It not infrequently happens that the regions rich-

est in mineral resources are the least accessible.

China is no exception to this, for all that portion

of her southwestern area which is most rich in min-

erals could until recently only be reached by many
weeks of difficult travel, and shares with the neigh-

boring Thibetan plateau the distinction of being one

of the least known areas of the modern world. But
this condition will change speedily, for the railroad

constructed by the French has already reached

Mengtze and is being rapidly pushed northward to

Yunnanfu, while an extension to Chaotong (near

the Yangtze river) has already been surveyed. Con-
struction work is also under way on the road from-

Hankow to Chen-tu-fu, so that two routes into the

rich Ssu-chuan country will soon be open. It is not

at all improbable that the mineral wealth of Ssu-

chuan has been overestimated by travelers, few of

whom were technically trained observers, and that.

Kuei-chou will prove in time to be the portion of
the Chinese Empire richest in mineral wealth. At
present it produces only antimony, zinc, lead, and.

mercury, the antimony being most important. Yun-
nan, with its copper and tin, is the leading province-

at present and is likely to retain its supremacy for

some time. Approximately $1,200,000 has been sub-

scribed by Chinese to re-open the old tin mines at

Koju and equip them with modern machinery, so-

it is not improbable that the amount of tin produced,

in Yunnan will largely increase in the next few
years.

Kuangtung and Kuangsi are being actively ex-

plored by a Chinese company, M. T. Yung being in

charge of operations. They have opened up a prom-
ising lead mine, but have not yet begun extensive

operations. C. Y. Wang has been appointed chief

of the Mining Bureau for Kuangsi, and development

work in these two provinces should now go forward

rapidly.

No commentary on conditions in Southern China

would be complete without reference to the foreign

loan for the construction of railroads in the south*

and southwest. It will be remembered that the loan,

was about to be concluded with the English. French,

and German governments when the United States

demanded the right to participate. This was conceded,,

whereupon three obstacles appeared : an English^

company produced a half-forgotten concession, the-

rights of which, so it claimed, were being infringed

;

the English government ceased to exhibit any ap-

parent desire to conclude the loan; and last, but

most important, the native people seem to be really

in earnest in their protest against the loan, and as-

the Government in China seldom attempts directly

to controvert the popular Avill, it seems not at all'

likely that the loan will be carried to completion,

in its original form at any rate.

The company that was formed to exploit petro-

leum in Shansi seems to be meeting with a moderate

-

degree of success, but the district is so far from<

the ordinary lines of trade that accurate information

regarding it is hard to obtain. The other company

organized with foreign capital to exploit petroleum*

in Saghalien seems to have fulfilled its main pur-

pose of selling stock, and the shares have considera-

bly declined in value, while definite evidence of the-

actual existence of profitable quantities of petroleum

is still lacking.

Gold mining in China is interesting, but for most

portions of the Empire no stronger word would be

justifiable. In almost all parts of the country some

gold occurs and is worked in a desultory fashion

in many of them. But only along the Amur river

are workings extensive enough and the production

sufficient to attract more than passing attention. A
single exception should be made; namely, the cen-
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tral portion of Shantung. Many promising districts

are known there, and one mine has been developed

until its value has been definitely proved. Some

years ago a stamp-mill and a chlorination plant were

operated, but extraction was unsatisfactory and the

mines were shut down. Many attempts have since

been made by foreign companies to obtain possession

of the concession, but all have proved unavailing,

and the dog-in-the-manger attitude was consistently

maintained. Not long since, a request was made

to have the mine included in the Wei-hai-wei zone,

but such a suggestion could scarcely be acted on.

for the Chinese authorities have jealously guarded

against the Germans obtaining any greater foothold

in Shantung than they already possess, and any con-

cession made to British interests would immediately

be followed by German demands. Recently the gov-

ernor-general of Shantung has petitioned Peking to

allow the mines to be worked, whether with foreign

or Chinese capital is not stated. The difficulty of

developing metal mines in China with native capital

is twofold : there is a scarcity of capital for all the

numerous phases of industrial development, and,

further, the Chinese object to risking their money

in the metal-mining industry since there have been

few examples of successful operations. Coal mines

have been so profitable that funds are available for

opening new ones, and it is even likely that they

may be opened up faster than the growth of con-

sumption warrants. But metal mines are in some-

thing of a deadlock, foreign capital not being per-

mitted and Chinese capital being unavailable until

some profitable mines have demonstrated the sound-

ness of the industry. The situation is not unlike

that of the Irishman who remarked of his tight boots

that he could get them on after he had worn them

a few days.

No progress has been made in the organizing of

a competent Mining Bureau for the Empire. Good

men have been appointed in several provinces, nota-

bly K. Y. Kwong in Chili, C. S. Lowe in Ssu-chuan.

and C. Y. Wang in Kuangsi, but a single man can

do little when there is no organization or co-

operation, and as long as the Boards in Peking re-

main under the control of men without proper train-

ing, the present inchoate condition will persist. It

is most unfortunate that such waste of effort in ob-

taining accurate and trustworthy information re-

garding the mineral resources of the Chinese Em-

pire should be allowed to continue.

MINERAL PRODUCTION OF GREAT BRITAIN
AND IRELAND

The report by R. A. S. Redmayne, chief inspector

of mines, on the output of metals and minerals in

the United Kingdom during 1909 was published in

November. The most important mineral produced

is coal, of which the output was 263,774,312 tons,

valued at £106,274.900. Of this amount, 4,258,980

tons was anthracite; this was mined chiefly in the

district to the north of Swansea, but some also came

from Scotland and Ireland. The figures compare

with 261,528,795 tons and £116,598,848 during 1908.

The amount exported was 65,694,267 tons. How

large a proportion of the mineral wealth of the

country is supplied by coal may be judged by the

fact that the total value of all the minerals pro-

duced was £119,394,486. The output of iron ore

was 14,979,979 tons, valued at £3,869,777 ; figures not

much different from those of 1908. The iron ore

imported during the year amounted to 6,328,623

tons, valued at £4,986,360, of which 7o% came from

Spain. In addition to this, 593,301 tons of purple

ore was used, that is, the iron oxide residue from

burnt pyrite. The total production of pig iron dur-

ing the year was 9,531,987 tons, as compared with

9,056,851 tons the year before. The output of lead

showed a slight increase, the figures being 29,744 tons

of concentrate containing 22,463 tons of metal, as

compared with 29,249 tons and 20.999 tons the year

before. The production of silver from this ore was

142,006 oz. during 1909 and 135,154 oz. in 1908. The

most productive mines are the Mill Close in Derby-

shire, the Boltsburn in Durham, the Rhosesmor and

Bryn-Celyn in Flint, the Queensberry and Leadhills

in South Scotland, and the Poxdale in the Isle of

Man. The import of ore during the year was 15,542

tons, aiid of pig and sheet lead 207,660 tons. The

output of zinc ore in the United Kingdom continues

to shrink. The figures were 9902 tons of concentrate

as compared with 15,225 tons during 1908 and 20,082

tons during 1907. The Cumberland and Flint mines

are producing much less than formerly, and the

largest output was 1876 tons from the Great Laxey

in the Isle of Man. The amount of zinc ore and

concentrate imported was 73,814 tons as compared

with 60.687 tons the year before, the chief countries

sending it being Italy, North Africa, and Australia.

In addition 121,552 tons of zinc was imported dur-

ing the year, chiefly from Belgium and Germany. A
small amount of zinc, 5314 tons, was imported from

the United States, as was also 2622 tons of zinc ore.

The amount of ore imported from Mexico was 596

tons. The only place where electrolytic zinc is pro-

duced in the British Isles is at Northwich, where

Brunner. Mond & Co. extract a remarkably pure

zinc by the Hoepfner process. The output of tin

concentrate continues to increase slightly, and stands

at 8289 tons as compared with 8008 tons in 1908 and

7080 tons in 1907. The figures are higher than any

since 1895. The value of the output was £617,376.

The largest producer was Dolcoath. with 1904 tons

:

then came Carn Brea & Tincroft with 1106 tons.

Ba.sset with 844 tons, South Crofty with 682 tons.

Grenville with 633 tons. East Pool with 586 tons,

Levant with 422 tons. Wheal Kitty with 241 tons.

and West Kitty with 230 tons. The amount of tin

ore and concentrate imported was 24,086 tons, of

which 14,886 tons came from Bolivia. In addition,

41.725 tons of metallic tin was imported. 36.084

tons of which came from the Straits. Of other me-

tallic minerals the ])roduction was: Wolfram 376

tons, manganese ore 2768 tons, copper ore 3531 tons,

bauxite 9500 tons, and uranium ore 6 tons. The

output of white arsenic during the year was 2880

tons, worth £28,187, as compared with 1936 tons

worth £19,190 during 1908. The largest producer

was Wheal Friendship near Tavistock, with 711 tons.
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The Petroleum Industry in

California

By Ralph Arnold

General Statement.—The year 1910 was marked

by such an increase in production of heavy or fuel

oils as to cause a congestion and an overstocking of

the market, and a resulting fall in price from 63 to

30 or 40c. per barrel at the well. This has been

especially true in the San Joaquin Valley districts,

which have practically no local markets. In addi-

tion to the general halt in development caused by

the overproduction and drop in price, the with-

drawal orders of the President and application by

the officers of the Interior Department of the Yard

.decision to oil lands, added materially to the pessi-

mism of the operators everywhere and a fall in

the price of oil land and oil securities. The Govern-

ment withdrawals and the Yard decision have also

affected the status of titles to such an extent that

it is practically impossible at present to secure out-

iside capital to jeyen continue development, on gov-

ernment land in the withdrawn areas. This has

forced many srnall companies to the verge of bank-

ruptcy and has resulted in the acquirement of the

interests of many pf theSiie .companies by the stronger

.corporations. It is the hope of the oil men that

remedial legislation by Congress and a possible re-

versal of the Yard decision as applied to the oil-

ifields, will be brought about in the near future, and

to that end considerable activity has been displayed

by the various oil men's associations.

The completion of the Producers Transportation

Co.'s 8-in, pipa-line, which connects the San Joaquin

Valley fields with the seaboard at Port Harford, has

been the greatest element in bettering the market

.conditions. It is a coincidence that this line was
completed at about the time the great Lakeview

gusher came in. If this line had not been pi'ae-

tically contplete at that time it is almost certain that

the congestion of oil would have been such as to

have entirely ruined the market for months to come.

The Associated Oil Co. also completed a new 8-in.

line from the Westside fields of the San Joaquin

valley to San Francisco Bay, and this has likewise

helped to relieve the congestion. The most impor-

tant development in the marketing end of the in-

.dustry was the agreement entered into by the Inde-

pendent Producers' Association and the Associated

Oil Co., whereby the latter is to market a large part

of the product of the former. The sale of a con-

siderable quantity of oil to two of the northern

transcontinental railroads for use as fuel has also

opened a new and promising outlet.

Coalinga District.^The Coalinga district lies in

the western part of "Fresno county and embraces

more than 32 sq. mi. of highly productive territory.

The main part of the district is separated into the

Eastside, Westside, and Oil City fields. South of

them are the Jacalitos, Kreyenhagen, and Kettleman

Hills prospective fields. The Eastside field yields

.oil of 18 to 30° Baume gravity, the daily production

of individual wells being from 10 to 1000 bbl. per

day. The Westside field furnishes 12 to 19° Baume
oil, the wells showing about the same range in pro-

duction as the Eastside. The wells of the Oil City

field are small producers, but the oil is light, being

from 32 to 38° Baume in gravity. The most impor-

tant developments in the Coalinga district during

the year were the finding of 37° Baume oil at 3700

ft. in the Bohemian well in Jacalitos creek, five miles

southeast of Coalinga, proving this new territory,

and the bringing in of the Coalinga Mohawk well

Coalinga Devil's Den Oilfields.

with 30° Baume oil on section 12, T. 20 S., R. 15 E.,

on the Coalinga anticline, marking an important ex-

tension of the Eastside field. The Bohemian well

and that of the Azores Oil Co., a short distance south

of the Bohemian, have been testing the limited area

on Jacalitos creek, outlined by the geologists of the

United States Geological Survey as possible oil ter-

ritory. The prediction of the Government geolo-

gists, as to the depth at which the oil measures would

be found, was verified to within less than 100 ft. in

the case of both of these wells. In the Kreyenhagan

field the results have not been especially encourag-

ing. The El Cerrito well at the southern end of the

field, was drilled to over 4000 ft., with negative re-
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suits, and has been abandoned. Two or three other

wells are drilling nearer the outcrop of the oil-sands

than the El Cerrito and are meeting with better in-

dications, but so far none have proved unqualified

successes. The Kettleman Hills are receiving their

share of attention. Two entirely different possible

sources of oil are being tested; the sands of the

Tulare and Etchegoin formation being penetrated

by wells along the eastern flank of the hills, and the

Vaqueros formation being sought by wells started

near the axis of the anticline, in the heart of the

hills. Oil in commercial quantities has, as yet, not

been found in any of the wells. Those on the flanks

have not proved productive in the horizons pene-

trated, and those in the centre of the hills have not

yet reached the Vaqueros. The limits of the proved

productive territory have been extended eastward

in the Westside field by the Valley, Empire, and Ne-

vada (Sec. 20) wells, while the well of the Coalinga

Monterey Oil Co. on section 4 will still further ex-

tend the limits if it prove a producer. The well of

the Standard Oil Co. in the northwestern corner of

section 28, T. 19, R. 15, has practically bridged the

gap between the northern end of the Westside field

and the Eastside field. The southeastern extension

of the Eastside field, even beyond the limits estab-

lished by the Jlohawk, is practically assured by the

well of the Southeastern Oil Co. on section 18, T. 20

S., R. 16 E., although the depth at which the produc-

tive oil-zone will be penetrated is not yet determined.

It is certain, however, to be the deepest hole yet

drilled in this region, and will probably not fall far

short of 4800 ft. The Polvadero Oil Co. is testing

the territory between the Eastside field and the

Kettleman Hills, but probably at a point where the

productive sands lie at a prohibitive depth below the

surface. A large number of new wells have been

drilled in the main part of the Eastside and West-
side fields, but aside from those mentioned, none

added new territory to the previously proved area.

The Acorn well, a half mile northwest of the proved
limits of the Westside field, has practically shown
that no lower formation than that now yielding the

oil in this field, can be counted upon for production

in that vicinity. The hoped-for southern extension

of the Westside field to section 18. T. 21 S., R. 15 E..

has not yet materialized, although the Royehester

well in the northeast corner of the section is said to

have recently penetrated a promising sand.

Devil's Den and Lost Hills Districts.—Consider-

able desultory prospecting was done in the Devil's

Den district during the year, but no positive results

were obtained, although much evidence supporting

the theory that small flows will eventually be found

at favorable points was obtained by these prospect

holes. The most important find in the region was
that made in section 30, T. 26, R. 21, near the south

end of the Lost Hills, in the well of the Lake Shore

Oil Co., where commercial quantities of 18° gravity

oil were found at a depth of about 500 ft. This caused

an immediate rush to the Lost Hills, and at present

there are a number of portable and one or two
standard rigs drilling in the region. Rumors of dis-

coveries in these wells are hard U> v(Tif\-. as tin-

operators are averse to disclosing their finds while

the question of land titles is so unsettled. It is evi-

dent, however, from the find in the Lake Shore well

that the classification of the land as originally pro-

posed by the geologists of the Geological Survey was-

not correct and that the lines of possible oil territory

are considerably wider on the flanks of the Coalinga
anticline in this part of the country than was pre-

viously believed. The oil in this well either comes
from the underlying Eocene or Tejon formation,
which furnishes the oil in the Coalinga district, and
migrates upward through a fracture along the axis

of the Coalinga anticline, or else it originates in

shales of the Santa Margarita formation and col-

lects in the overlying McKittrick beds, as it does in

the :McKittrick, Midway, and Sunset districts to the

south.

McKittrick District.—Little development of im-

portance took place in the McKittrick field. Prac-

tically the only extension of developed territory was
that made by the discovery of oil in section 36, T. 29,

R. 21. Near the middle of this section and also in

the southwestern part of section 32, T. 29, R. 22,

heavy oil was found in prospect wells. Several new-

wells were put down in the Temblor field, six miles

northwest of McKittrick, but these added but little

to the already known productive area.

Midway District.—The development of the Mid-

way district during the year has been rapid, in spite

of the retarding influence of the President's with-

drawal order of September 27 and other activity

tending to discourage exploitation of government

land, on which the Midway district largely lies. In

the Midway field proper, which includes the Midway
valley and the foothills flanking it on the southwest,

the most important discoveries were those of the

Standard Oil Co. on section 30, T. 32. R. 24, the

Regal Oil Co. (Union Oil Co.) on section 14, T. 32, R.

23, and the American Oilfields Co. on section 36, T.

31, R. 22. Wells ranging in initial production from

3000 to 12.000 bbl. of 20 to 24° Baume oil were

brought in by the first two companies, while the last-

named had one well that is said to have pro-
'

duced at the rate of 30,000 bbl. or more per day,

for a considerable period. One of the interesting

points about this last well is that the 12-in. casing

with which the well was started was carried di-

rectly into the oil sand without any water being

found, and therefore the well was completed with

a single string. Enough sand was produced by

this well to completely submerge the floor of the

derrick and was built up in a cone about the well

to the height of the belt-house roof. The Standard

Oil Co. and the Honolulu company both brought in

large gas wells in the Buena Vista Hills. The Stand-

ard's well on section 26, T. 31, R. 23, has been flow-

ing steadily for several months at an estimated rate

of 40 million cubic feet per day. The pressure in

this well is so great that several accidents have at-

tended attempts to shut it in. About 2 million cubic

feet per day are being utilized by the company as

fuel in the development of its properties in the Mid-

way field. About 38 million cubic feet goes to waste.

The Honolulu company has been more successful
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in controlling its wells and now has the big gas well

on section 6, T. 2, R. 24, shut off. With these

two big wells practically proving the possibilities

of an enormous gas reserve in the Buena Vista

Hills, it is not surprising that rumors are now rife

to the effect that a pipe-line is to be built to trans-

port the gas which underlies at least a great por-

tion of the Buena Vista Hills, to the parious parts

of the State.

in the north end of the Midway field the develop-

ment has been quite rapid, but has apparently

reached the limit in sections 12, 14, and 15, T. 31 S.,

R. 22 E. The Union Oil Co. has drilled a hole 4680

ft. deep in the middle of section 10, T. 31, R. 22.

This well is said to have gone through about 200

ft. of heavy tar sand at a few hundred feet below

the surface, but farther down nothing was found

but brown shale. This indicates that the commer-

cial quantities of oil in the Midway field are, so far

Lake View Well, November 18, 19i0.

(Photo by W. C. Mendenhall.)

as has yet been proved, confined practically to the

basal McKittrick beds and that below the base of

the McKittrick formation, that is, in the Santa Mar-

garita and Monterey formations, there is little pos-

sibility of obtaining a commercial yield.

A considerable amount of development work was

carried forward during the year in the Elk Hills

field, which lies to the northeast of the Midway
and McKittrick fields, but no definite results were

obtained by any of the wells. Within the last

month, however, the Associated Oil Co., it is re-

ported, has found a light oil at a depth of between

3100 and 3200 ft. in its well on section 26, T. 30.

R. 23. Tar and oil sands have been found in sev-

eral of the wells at a less depth than this, but it

seems likely that the productive beds lie at 3000

ft. or deeper throughout the major portion of the

Hills. Development in the Buena Vista valle.y.

which lies between the Elk Hills and the Buena

Vista Hills, has not been attended by marked suc-

cess, although oil sands have been reported here

in one of the wells at a depth of a little over 3000

feet.

Sunset District.—The separation of the Sunset

from the Midway district is arbitrary, the line gen-

erally accepted being that which marks the change

from the San Bernardino Base and Meridian on

the south, to the Mount Diablo Base and Meridian

on the north. The famous Lake View well No. 1

is about a quarter mile south of this division line,

so that it is in the Sunset district. This well, which

is in the southwest corner of section 25, T. 12 N.,

R. 24 W., came in March 15, 1910, and has, up to

the end of 1910, produced in round numbers about

8,000,000 bbl. of oil of about 20° Baume gravity.

Its highest rate of production was during the first

two months of its existence, when by actual weir

measurement, it flowed one day 68,000 bbl. At the

present time the well is producing about 10,000 bbl.

per day, of which from 10 to 15% is water. This

water is believed to come from above the oil sand

and to have been admitted into the hole through

the wearing out of the casing by the constant fric-

tion of the sand which accompanied the oil during

the initial stages of its flow. The Lake View is

probably the most phenomenal producer ever drilled

on this continent, if not in the world. The sand

from which it produces is in the same oil zone as

that furnishing the production throughout the Sun-

set, Midway, and McKittrick districts, and is in the

lower McKittrick formation of upper Miocene age.

In addition to the Lake View well, other gushers

have been brought in during the year on the same

fold, the 'thirty-five' anticline. Among them are

the Consolidated Midway, American Oilfields, Mon-

arch, Thirty-six, and several others. The proving

of the eastern extension of the Thirty-five anticline

by development has, perhaps, been the mo.st im-

portant event in the Sunset field during the year.

The finding of commercial quantities of oil in the

Essex, Bronco, and other wells on the flat east of

Sunset, had added considerable acreage to the

proved ground of the main Sunset field. Along the

foothills east of Sunset, the work of the Western

Minerals Co. has proved the presence of commercial

quantities of a greenish oil of about 18° Baume
gravity, which has been found to carry a high per-

centage of lubricants. No large wells have, so far,

been developed in this new field, and the conditions

do not favor the phenomenal yields of the north

end of the district. Little work has been done in

the old Sunset field, the companies operating there

having contented themselves with the effort to keep

the old wells open and producing. An attempt to

extend the old field, especially northeast, has not

met with success. The Anaconda well in the east-

ern part of the old field has been drilled down

through the present producing zone into the Santa

Margarita shale, but so far without commercial

quantities of oil being found. A similar attempt

with similar results, has been made on section 36,

T. 12 N.. R. 24 W.
Kern River District.—Development in the Kern

River district was confined almost entirely to the

outskirts of the previously proved area. The work

of the Kern River Oilfields of California, Ltd.. in

section 19, T. 28 S., R. 28 E., on the north, the Over-

land Oil Co. on the east, and the Kern River Drill-

ers, Metropolis, and Enos oil companies on the west

and southwest extended the field slightly, but in

most instances the small yields and heavy qualit.v

of the oil produced indicate that the limits of com-

mercial productivity have practically been outlined.

(To be continued.)
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Illinois Oilfields in 1910

By Raymond S. Blatchley

Illinois recovered from the general decline in pro-

duction of oil in 1909, and in 1910 produced approx-

imately 35,000.000 bbl., as against 33,685.106 in 1908,

and 30,898,339 in 1909. General market conditions

and the ability of the pipe-lines to cope with the

supply enabled the State to continue its growth

and place as third in rank. The returns for the

first eleven months of the year only are available

at this time. If it be estimated that the December

output of the Ohio Oil Co. was equal to that of

November; the general tank-car shipments were

about 2,000.000 bbl. ; and the oil runs outside of the

Ohio pipe-lines, averaging 12,000 bbl. daily the first

nine and 16,000 bbl. daily the remaining three

months, were 4,680,000 bbl. ; the total may be taken

at over 35.000.000 bbl. The following table gives

the pipe-line runs and stocks on hand (at the month-

end) of the Ohio Oil Co. and also the Eastern pipe-

line stocks, bv months, in barrels

:
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to the pipe-lines of the Ohio Oil Co. There never

has been an oilfield of such extent opened up and

the supply so well taken care of in so short a time.

Marion County.—The best recent results from

wild-catting in Illinois were in Marion county.

Three oil areas have been tapped, the first being

the shallow sand midway between Sandoval and
Centralia (now inactive)

; the Sandoval pool, the

largest and most productive, and the Centralia pool.

The oil from the two pools last mentioned comes
from the Chester formations of the Mississippian

series of rocks and is equivalent to the rich Kirk-

wood sand of the main fields. The most productive

lens is known as the Benoist sand and is found be-

tween 1525 and 1600 ft. The greatest activity of

the year has taken place in the Sandoval pool, just

north of the town of Sandoval. Upon December 1

there were 35 producing wells yielding over 3000

bbl. daily, 16 dry holes, and 22 wells drilling. The
outlet of oil from the field has been by railroad.

Recently the Ohio Oil Co. completed a pipe-line from
Sandoval to Vandalia, connecting with the Alton

pipe-line, and is preparing to take most of the sup-

ply. The Centralia pool has four light producing

wells, several scattered dry holes, and five wells

drilling. A recent investigation of this territory

was made by the State Geological Survey. It was
found that the field lies along an irregular terrace

upon the broad and gentle western flank of the East-

ern Interior coal basin. The terrace is interrupted

by structural domes. The general trend is north

and south, extending to Duquoin, about 40 miles

south of Sandoval, and to Brownstown and Pana
on the north.

Bond County.—A new gas area was opened up
early in the year near Greenville. The gas sand,

known as the Lindley sand, was found from 950

to 1000 ft. deep, and yielded from 1,500,000 to 2,000,-

000 cu. ft. of gas per day from each well. The sand

was easily correlated with the Benoist sand of

Sandoval and the Kirkwood sand of Lawrence
county. A recent test on the Brown farm, near

Pocahontas, was carried to 1975 ft., where oil was
found yielding an initial production of about 25 bbl.

The pay came presumably from the Niagara lime-

stone. Several other test wells have been p"ut down
in Bond county in an effort to outline more fully

the present narrow limits of the gas area and the

deep oil pay-sand. Much drilling is being done at

the present time.

Wild-Cat Work.—There was a continued increase

in wild-cat work during the year, particularly along

the western side of the State. Drilling was in prog-

ress recently in Washington, Jefferson, and Perry

counties in search of the irregular Sandoval-Duquoin

terrace. So far the work has been unsuccessful. A
shallow gas area was opened up near Jacksonville,

Morgan county, in the late spring that developed six

wells of small pressure. The gas was odorless and
colorless, and burned with hot blue flame. It came
from a depth of about 300 ft., near the top of the

St. Louis limestone. Several wells have been drilled

near Olney and Sumner, immediately west of the

main Illinois fields. They were in the area lying

near the axis of the Illinois basin. Other drilling

was done in Gallatin county that was unsuccessful

except for slight showing of oil in one or two wells.

Other barren wells have been drilled near luka, Mt.

Carmel, Carlyle, Waterloo, Vandalia. Walnut Hills,

and Champaign.

The development in Illinois during 1910 is pre-

sented in tables below, compiled from the Oil City

Derrick :

WELLS DRILLED IK ILLINOIS DURING 1910
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Reviews by States and Districts

ALASKA

The annual report on the mineral resources and produc-

tion of Alaslia for 1910 is now in preparation under the

direction of Alfred H. Broolfs, of the United States Geo-

logical Survey. The more important features of this report

relating to the mining development during the year are

abstracted below.

The value of the mineral output of Alaska in 1910 is

estimated at $17,400,000; the value in 1909 was $21,146,423.

Of this, the estimated value of the gold output in 1910 was
$16,360,000; that of 1909, $20,371,078. The copper produc-

tion in 1910 is estimated to have been 5,600,000 lb., valued

at about $740,000; that of 1909 was 4,124,705 lb., valued at

$536,211. The value of the other mineral products, includ-

ing silver, lead, gypsum, marble, and coal, is estimated at

$300,000—an increase over that of 1909. The total value of

the Alaska mineral production since 1880, is $186,000,000,

of which $179,000,000 is represented by the value of the

gold output. The decrease In the value of the mineral

production is entirely chargeable to the falling off in the

output of Fairbanks, Seward Peninsula, and some of the

smaller placer districts. Except in these camps and the

coalfields, the output from all the mining districts increased.

In spite of the decreased gold production and the handicap
because of the delay in opening the coalfields, considerable

advancement was made in the mining Industry. Copper
mining was prosperous and much development work was
done on the copper deposits. More has been accomplished
than in any previous year in the development of auriferous

lodes. Much work was also done toward installing large

mining plants for working low-grade placer deposits. The
value of the output of the gold placers In 1910 is estimated
at $12,000,000; the value of the output of 1909 was $16,200,-

000. Though much of the richest placer ground in the older

districts has been worked out, there still remain enormous
bodies of auriferous gravels the value of which is too low
to permit exploitation under present conditions. Although
there is still much unprospected ground in the several gold-

bearing districts. It does not follow that the placers found
in the future will be as rich or as extensive as those that
have been developed in the past. The best prospect of per-

manency In the placer-gold output lies in providing means
for economically mining the gravels of less value. Until
this has been accomplished it is to be expected that there
will be large fluctuations in the annual gold output. The
year 1910 saw considerable activity in enterprises looking
toward this end, more especially in dredges. Aside from
these large enterprises the most important events in the
placer-mining industry were the advancements made in the
Iditarod region and the discovery of the Squirrel River
placers In the lower Kobuk basin. There was also a marked
advancement in prospecting in the Beaver Creek region,

where encouraging results are reported. The marked ad-

vancement In lode mining in many parts of Alaska during
1910 is the most encouraging feature of the industry. This
is in part reflected by an increase from 1909 in the produc-
tion from gold lodes estimated at a value of about $300,000
and an increase In the copper output of nearly a million
and a half pounds. More Important to the future of the
lode mining industry, however, is the amount of dead work
and prospecting accomplished In the various regions. Nota-
ble advances were made in the gold lode districts of Juneau,
Prince William Sound. Kenai Peninsula, Willow Creek of

the Susltna Basin, and Fairbanks, and In the copper-bearing
districts of Prince William Sound and the Chitina valley.

There were 13 productive gold-lode mines In operation in

Alaska In 1910, one more than in 1909. In addition to this,

work was done on more than 50 gold prospects, a few of

which produced some gold as an incident to the develop-
ment work. Of the producing mines, six were in the .Juneau
district.

There were seven productive copper mines in Alaska in

1910, this being the same number as in 1909. The copper
production is about equally divided between Prince William
Sound and the Ketchikan district. There was a small in-

crease in copper output of the Ketchikan district and a
large increase in that of Prince William Sound in 1910 as,

compared with 1909.

ARIZONA
By C. F. ToLMAN, .Jr.

During 1910, copper, king of Arizona, has been given
a greatly depreciated rating, and consequently his king-
dom has felt the effects of this unfortunate state of affairs,
but just as the debasement of silver, years ago, proved
in some respects a benefit to Arizona by turning the at-
tention of the miner to the more valuable and lasting
deposits of copper, so in a number of ways the deprecia-
tion of copper has indirectly been of some value. It is

beginning to be recognized that in the mining of large
low-grade orebodies, especially those of copper, the or-

dinary law of supply and demand is reversed. A low
price for copper stimulates a large production in the
attempt to make a profit, and at times of great demand
and high prices, the productive capacity of the reduction
plants is diminished by the large amount of low-grade
ore that is treated because it then becomes profitable.

One copper mine of Arizona is reported to have skimmed
its milk by making large shipments of 18% ore to its

smelter in the endeavor to keep even with the market.
The extension of the application of copper to new pur-

poses is hindered by fluctuating prices. These lessons

once learned, the proper kind of 'copper combine' can be
formed. The mining industry, more than any other, has
profited by modern labor-saving devices. New machines
and new methods of mining have been invented to reduce

costs. This is due to the forced competition of lower-

grade, or smaller, mines against higher-grade, larger, or

more favorably situated properties; especially is this true

among copper mines. The waste and carelessness that de-

velop wherever competition is stifled are real dangers

today, and the mining industry can teach us lessons along

these lines. Slack times In Arizona have almost killed

the wild-cat, and optimists have even dared predict that

the cat will never completely recover. If this prove

true, then a large item will be added to the profit

side of the ledger. The development of prospects is now
being carried on by individuals rather than companies.

by men who know how to properly weigh the return of

the gamble. Engineers, miners, prospectors, and at last

the public, are recognizing the injury done by stock com-

panies developing prospects, with the accompanying mis-

representation which must be made to cause the simple

to part with their money. In the future, development

must be done by Individuals or special companies, that

frankly explain their purposes and the chances they take.

Formerly wild-cats alone were held up to criticism, but

now the public is being informed that the injury wrought

by overvaluation of good mines is still more serious, ac-

companied as it is by systematic withholding of informa-

tion from the public, falsification of reports, and cold-

blooded stock manipulation. The sheep have been sheared

so closely at home that copper manipulators are quite

active in Europe at present.

Turning to the Arizona copper camps: At Bisbee the

Shattuck & Arizona has done all that the developments

of the preceding year suggested. At Globe the Old Domin-

ion is reported to have had excellent returns from its

recent developments toward Pinal creek, a region which

has been somewhat avoided for fear of increasing the

flow of mine-water. The 'disseminated coppers' had pre-

vious to this year uncovered such tonnages that the in-

creases in the official estimates are not of interest to

the public. The splendid Miami mill, if not running be-

fore this is published, will certainly be operating soon

after, and its larger neighbor at Hayden will follow soon.

The disappointment furnished by certain of the Globe dis-

seminated deposits, which to casual examination presented
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attractive surface showings, suggest that there is still room

for educating operators to the value of detailed geological

examination in place of the easier -aethod of a glance and

a guess. The shutting down of the Imperial mines at

Silverbell and the smelter at Sasco, has been a blow to

all mining activity in the southern portion of Arizona,

but the company has continued Its explorations of the

disseminated-copper deposits In porphyry and granite, the

results of 'which are reported to have been satisfactory

to the management. The Prescott, and western Arizona

gold belts have suffered less than the copper fields, but

no large new producers have been brought in. Arizona

shares in part the dry-placer excitement which started in

Sonora, due in large measure to the successful operation

of the Quenner pulverizer. As has been described a num-
ber of times in the recent technical journals, this machine
beats the cemented gravels by rapidly-revolving chains,

and solves the problem of cracking the cement oft the boul-

ders of the indurated conglomerate, with a minimum ex-

penditure of energy, and a large capacity for each ma-

chine. The placers of northwestern Sonora and southwest-

ern Arizona are formed in the accumulations of debris

washed down from low desert mountains composed of pre-

Cambrian schists, gneisses, and granites, limestones mainly

of Paleozoic age, and post-Paleozoic granites and other

intrusives (the mineralizing agents). All these forma-

tions carry gold, especially the granites and gneisses, which

are found reconcentrated in the desert gravels, not only

near the surface, but in deeper channels, which in places

are thoroughly cemented with the calcareous cement of

the semi-arid region. Large amounts of gold have been

taken from these deposits by Indians and Mexicans with

the most primitive methods, but all attempts with modern
plants and water concentration have failed. The Quenner

pulverizer and the Mexican dry-washing machine may ac-

complish what more pretentious plants have failed to do.

AUSTRALIA

Until a few weeks ago it seemed as if the year 1910

would pass without a single mining discovery of import-

ance being recorded in the vast extent of Australia. When
it is remembered that the continent is as large as the

United States and that settlement has only extended prac-

tically to 200 miles from the seashore, it can be under-

stood that there are vast areas awaiting development.

The drawback to the country is that a very large portion

of it consists of arid territory. Prospectors, unless they

are equipped to meet the greatest hardships, cannot pene-

trate safely into the gi-eater portion of it. Consequently

a large part of Australia is absolutely unexplored. It has

merely been entered by the prospector, who has then

had to retreat, baffled by the difficulties that he has had

to face. Consequently the extent of mineral territory

brought within the range of practical working expands

slowly. Another natural disadvantage is that Australia

is old geologically, and erosion has proceeded to such

an extent that the ancient formations, those likely to

carry minerals, are obscured by recent drift, and many
of the mineral deposits are discovered only by accident.

A case in point was the recent discovery of gold-bearing

formations in the Yilgarn district, in Western Australia,

which has occasioned a world-wide interest, in view of

the richness of the neighboring field of Kalgoorlie. It

is hoped that a goldfield of similar extent has been dis-

covered at Yilgarn. The country is almost flat. In many
places there is a hard surface cement, and it is only

where an outcrop occurs that there is the slightest indi-

cation of quartz veins or other gold-bearing formation

In a mineral belt 40 miles in length. On one side is

granite and on the other greenstone, probably diorite.

Along this belt, as Is pointed out by the State mining
engineer, the greenstones are found sheared and silicified,

there being abundance of jasper and hematite, especially

close to the granite contact. These zones have been frac-

tured by earth movements with the subsequent formation
of bodies of auriferous quartz. It is in this area that

the Bullfinch mine was found. Half of it was sold for

£1000; within a month such richness of gold had been

exposed, and imagination of the public had been so wrought
up by the stories told of this wealth, that an offer of

£500,000 was made for the property. This discovery re-

sulted in the greatest boom that has taken place since

the days of Kalgoorlie. 'Wild-cats' innumerable sprang

up, and it is certain, despite all the speculation that has

resulted, that a fine mineral belt is about to be developed

in this region. Unfortunately, no other mineral discovery

of importance has been made in Australia within the year.

This arises, in part, from the prosperous state of the pas-

toral and agricultural industries, in which fortunes have

been made, and in the utilization of land suitable for

the growth of cereals, or for sheep-runs. No such induce-

ment has stimulated the mining industry. The price of

base metals has been low, and the cost of gold mining

has been high. This is because of the high rate of wages,

the greater depths attained in the mines, and the refrac-

tory character of many of the ores worked. Still, at- the

present time, the mineral industry of Australia is merely

dormant. The country is too vast, and its mineral possi-

bilities too great, for the industry to long remain quiescent.

As it is, the production is nearly £23,000,000 per annum,

so mining really stands next in importance to the vast

pastoral and agricultural industries.

So far as gold mining is concerned, the old fields show
declining yields. Taking them in the order of their im-

portance, Kalgoorlie unquestionably is not the Kalgoorlie

of old. The mines there, largely under the control of

American engineers, have been worked on a large scale,

quite in contrast to the more steady and slower policy

of the Australian mining engineer of the eastern slope.

Consequently, in Kalgoorlie, huge plants are at work and

these have already dealt with all the high-class ore. With

depth the ores of lower grade are still extensive. To make
up for the lower grade of the ore mined, extra battery

capacity has been provided, but the output of the field,

nevertheless, shows a falling off. The compensating factor

has been the reduction in costs, and it is wonderful how
far the American managers have been enabled to accom-

modate themselves to the drop in the grade of ore. Still,

that cannot go on forever, and without being unduly pes-

simistic, it is certain that the Kalgoorlie goldfield will

continue to show a shrinkage of yield. Other parts of

Western Australia have not so far furnished any gold-

bearing resources to compensate for the decline In this

centre. Whether the Bullfinch area in the Yilgarn dis-

trict will do so, remains to be proved. In the eastern

States of Australia the gold yield is also dwindling, but

somewhat more slowly. Starting with Queensland, a great

deal of the development at Charters Towers promises sub-

stantial results during 1911 should the formations that

are being prospected at great depth prove to be payable.

Gympie is dull, but there is some prospect of a revival

in the Etheridge field, now thai the Chillagoe company has

extended its operations there. Mt. Morgan is becoming

annually more important as a copper mine. Still its gold

yield is no unimportant factor in the returns of the east-

ern Australian States. New South Wales, South Australia,

and Tasmania do not count as large gold producers. Vic-

toria, however, still outputs gold at about the same rate.

It has been helped by a revival in alluvial mining and

is being assisted still more by the development of side-

zones in the Bendigo field. Hitherto mining has been con-

fined largely to the Hustlers. New Chum. Garden Gully,

and Moon zone. On some of these mining has been car-

ried on to well over 4000 ft. in depth. At the present

time sinking in the Victoria Consolidated on the New
Chum zone has reached 4600 ft., and It is Intended to

go to 5000 ft. The State is aiding this work in the hope

that the highly auriferous saddle formations developed

in the upper levels of this mine will be repeated at great

depth. Much more promising than this work is the out-

look for side-zones of which there are several still unde-

veloped since surfacing was done on them in the old

days, often with profitable results. E. J. Dunn, the Gov-
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ernment geologist, holds that Bendigo, because of its ex-

tensive system of saddle formations on distinct lines, has

a century's work ahead of it. The Australasian gold

yield for the year 1910 can be approximated and compared
with that of 1908 and 1909 as follows:

1908. 1909. 'igiO.

oz. oz. oz.

Victoria 676,005 646,672 ' 581,989

Js'ew South Wales 224,792 204,709 193,453

•Queensland 461,359 450,937 434,785

Western Australia 1,648,505 1,595,263 1,460,514

South Australia 9.162 7,420 7,400

Tasmania 60,712 44,670 44,400

Totals 3,080,535 2,949,671 2,722,541

December returns estimated.

The progress In copper mining has not been as great as

was hoped for. This arises from the low price of the metal.

The .Mt. Lyell company in Tasmania is still the largest

producer, its bonanza mine, the North Lyell, having been

developed to 1100 ft. At that level the shoots of ore fol-

lowed down from the 850 and 1000-ft. levels are less exten-

sive, but above the 850-ft. level the ore-shoots were found

to have pinched. It is hoped that another expansion of

the mineralized zone will be found. However, the mine
still has years of work ahead. The Mt. Balfour field has

not come up to expectations and the boom is dead. In

Australia proper the Mt. Morgan mine is close at the heels

Claim Map, Broken Hill, New Soirih Wales.

of the Mt. Lyell. The high percentage of gold in Its ore

and the extent of its recources make it the greatest mine
In Australia, and one of the most important in the world.

It is now using pyritic ore from the Many Peaks mine,
and so will cheapen costs and increase its output. Then,
In north Queensland, the Cloncurry mines, like the Mt.
Elliott and the Hampden, have developed large reserves

of high-grade copper ore carrying gold. These mines, at

an early date, will be dividend-paying and will put north
Queensland in the lead of Australian copper producers, at

least as far as any single district is concerned. British

capital has done most to develop this part of Australia.

Tin mining is still an Important Industry, but it is

slowly declining, owing to the steady depletion of the

alluvial deposits. The New South Wales output has helped
substantially by the use of dredges. In Tasmania, the Mt.
Bishoft looks better than It has for years, and the deep
levels are producing well, but the Industry, as stated, is

lagging. The same applies to the industry in Queensland.
There, however, is found a formation carrying about 1%
of tin which may yet be worked with profit.

Lead and zinc mining is still practically confined to the
great Broken Hill field. The Broken Hill Proprietary Co.

refuses to re-open its mine, notwithstanding that it has
aljout 4,000,000 tons in reserve, until the price of lead is

higher. Its neighbors, the Block 10 and Block 14, are
within sight of exhaustion, but to the south the Sulphide
Corporation and the South mines, working on the pitch of

the great shoot of ore from the Proprietary's southern
leases, have developed splendidly. The South Blocks, an
English company, is doing very well, and the South Ex-

tended Is opening a new orebody some distance south of

the principal mines, and may develop another productive
area. At the north end of the field the event of the year
has been the remarkable cutting out of the shoot of ore
worked by the Junction North mine. What effect this will
have on the fate of the important North mine remains to
be proved by actual work, which must determine whether,
as it is on the pitch of the shoot, it will suffer similarly.
Looking at the Broken Hill mines today, it can be said
that in the leading mines there are ore reserves sufficient
for 5 to 14 years. Still, just as the North has to consider
whether it will find a contraction in the orebody it is de-
veloping, so the mines at the south end of the field have
to determine, as work progresses, whether the orebody con-
tracts in their leases as it has in Block 10 at depth.
The other great mineral industry is coal mining. There

can be no question as to the extent of the resources of
New South Wales and Queensland. But the New South
Wales coal miner is a socialist and a person prone to

quarrel on the least pretext. He caused the Newcastle
field to become idle twelve months ago, and the result was
that the collieries have suffered seriously in their over-sea
trade. An excuse was also given to the Victorian govern-
ment to start a State coal mine at the Powlett, where a
large seam was discovered. So the coal industry in New
South Wales is stagnating and collieries are being shut
down. Because of this, another strike is threatened and
the naturalization of the miners is demanded. As labor

is paramount in Australia just now, no one can tell what
will happen.

BRITISH COLUMBIA
The ore production of southeastern British Columbia for

the year 1910 is estimated at 2,240,000 tons, which is an

increase over 1909 of 50,000 tons. The valuation of this

production, approximately, is $17,750,000, an increase over

the preceding year of $350,000. The Boundary and Ross-

land districts will show an increased output, while the

Slocan-Kootenay will show a slight decrease, owing to

several big producers being closed down or only operated

part time. Mining in Rossland district has progressed

slightly. The Granby, interesting itself in the Clift-St. Elmo
group and putting a force to work, has had a stimulating

effect. The Blue Bird was re-opened by its Spokane own-

ers; the Mayflower, Nickel Plate, I. X. L., Lily May, and

other small properties, worked; and an increased produc-

tion was shown by the Centre Star-War Eagle, Le Roi No.

2, and the Le Roi mines. At the Centre Star group, work

was carried on steadily all year. The ore reserves at

the end of the year, after shipping an increased tonnage

over last year, prove about 2*46,000 tons. A new rich ore-

zone was opened in the War Eagle mine, while develop-

ment of the Iron Mask and Idaho claims of this company

resulted in discovering new ore. At the Josie mine of the

Le Roi No. 2, Ltd., the work of sinking the main shaft

from the 900 to the 1300-ft. level was completed, and the

continuation of the North Annie vein was found. The

company made a normal production and paid three divi-

dends of 50c. per share each. The year closes with 18

months' ore in the reserves. Work was also started on the

Surprise claim of this company in an effort to enter the

ore-zone existing on the War Eagle. The Le Roi mine

was not worked steadily, though it made an ore production

of 2000 tons in excess of 1909. The company has gone into

voluntary liquidation, and the mine and plant are for sale.

In November and December there were rumors that they

would be bought by a strong company. Granby engineers

have been through the mine, but there is nothing definite

known yet. At the Trail smelter and refinery the amount

of ore and concentrate treated amounted to 456,750 tons,

as compared with 432,450 in 1909. The value of this prod-

uct is close to $6,000,000. The Consolidated M. & S. Co.

during the year acquired the Number Seven and Molly

Gibson mines and shipped regularly from its Centre Star-

War Eagle, St. Eugene, Snowshoe, Richmond-Eureka, Sul-

livan, and other mines. In the Boundary district the

Granby company made a production of over 1,000,000 tons
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of ore, and It is estimated that $4 per share was made by

the company during the year. One dividend of $1 per share

was paid in December, and the company had nearly $1,000,-

000 cash on hand at the end of its last fiscal year. In

April, Otto Sussmann examined the Phoenix mines of the

company and reported 6,000,000 tons of ore in the reserve,

which caused a drop in the company's securities. The
Hidden Creek mine, Observatory Inlet, was acquired at a

cost of 1400,000 for an 80% interest. A fire occurred at

the Phoenix mines in August which destroyed the machine-

shop, oil-house, and No. 3 outlet. The old buildings were
replaced with new brick and steel structures, equipped

with heavy modern machine-shop tools. The company also

acquired the Cliff-St. Elmo group at Rossland and placed

compressed-air power on the -property, beginning actual

development. The British Columbia Copper Co. made a

steady production, except in the month of May, during
which there was a strike of the miners in Greenwood.
This concern enlarged its Greenwood smelter, placed its

Jackpot mine on a shipping basis, as well as the Rawhide
mine of the New Dominion Copper Co. A tramway is being

built from its Lone Star mine to Boundary Falls, at a

cost of $75,000. At Hedley, the Hedley Gold Mining Co.

spent nearly $100,000 for additional boilers, engine, gene-

rator, water-wheel, motors, tube-mill, Deister tables, and
filter-presses. An increased tonnage of ore was made, and
$144,000 was paid in dividends. In September the King-

ston group at Hedley was bonded by the Redeemable Trust
Co. of Boston. At Princeton the Princeton Coal & Land Co.

made additions to its coal-handling and ventilating plant,

while the Osoyoos Coal Mining Co. worked a small force

at diamond-drilling on its 15-ft. coal seam. At Granite

Creek the Columbia Coal & Coke Co. put in a 100-hp. steam
compressed-air plant, and rock-drills to drive on its bitu-

minous coal.

In the Nelson district the Silver King was operated under
lease until June. The Athabasca was worked during the

year; and the Granite-Poorman mine and mill were ope-

rated at a profit of $30,000 to the owners. The Dominion
Government appropriated $50,000 for experimental work,

toward solving the zinc problem of this district. The
French Complex Ore Reduction Co. also built an experi-

mental plant at Nelson and will run some tests next year.

About $350,000 was paid as bounty to the lead miners this

year, the rate of bounty being $15 per ton. Some mining
property changed hands in the Sheep Creek district, in-

cluding the Clyde-Belt group, Vancouver, Davenport, Eure-

ka, and Kootenay Bell. The final payment on the pur-

chase price of the Queen mine, $175,000, was made, as well

as the final payment on tlie price of the Nugget mine,

$40,000. The 20-stamp mill at the Queen worked all year

on ore averaging $12.16 per ton. The 4-stamp mill on

the Nugget was also worked steadily; and the blocking-out

of ore on the Mother Lode was carried on. The vein in

this mine has proved-up well, and a millsite is being

cleared for a 50-ton concentrator, about to be ordered. Com-
pressed air was used at the Mother Lode from the Queen
system, carried through a 4-in. pipe 10,000 ft. long; four

314-in. drills and two hammer-drills were installed. The
Yankee Girl Gold Mines at Ymir has a new 7-drill com-
pressor and four drills. The company's production shows
an increase of ore over that of last year. This ore aver-

ages $21.21 per ton; and the mine contains a large tonnage
of $9.50 ore for which a concentrator may be built next

spring. The Dundee Gold Mines Co. Installed a small air-

compressor and drill, the Wilcox mill produced a small

tonnage of concentrate, the Second Relief mine and mill

were operated at Erie, and work was resumed on the Big
Bump. In the Slocan-Kootenay district ore shipments
were resumed at the Sullivan mine after a long shut-down.

The Slocan Star also resumed shipping. The Blue Bell

mine and mill were operated until March only. A forest

fire in August interrupted work at the Rambler-Cariboo,
Lucky Jim, and other mines in the Kaslo district. The
Lucky Jim company later put in a five-drill compressor
and will continue development work this winter. The
Rambler-Cariboo compressor plant was working again in

September, and the ore will be hauled to Three Forks this

winter, to be shipped over the Canadian Pacific railroad, as

the Kaslo & Sandon railway bridges were burned. In the

Standard mine at Silverton the ore widened in No. 5 tun-

nel to 30 'ft., 24 ft. of which was of shipping grade, carry-

ing 70% lead and 70 to 100 oz. silver. A sale of the prop-

erty at $400,000 was recently reported. The Van Rol has

a new vein and the 100-ton concentrator on Four-Mile creek

is nearly finished. The North Star mine paid a dividend

of 2%, amounting to $26,000. The Crow's Nest Pass Coal

Co. has produced as high as 6200 tons of coal per day, but

the output has now dropped to about 5000 tons. Two divi-

dends were paid during the year amounting to nearly

$125,000. The Corbin Coal & Coke Co. and the Hosmer
Coal Co. both made average productions. The Canadian
Geological Survey parties worked in the Slocan this year,

and made a topographical and geographical map of Frank-

lin camp; also a similar map of the Mother Lode and Sun-

set ground near Greenwood. The Sullivan mine was
mapped in east Kootenay, and the Atlin country, Portland

Canal, Vancouver Island, Tulameen, Hazelton. and Babine

mining districts were covered.

BUTTE, MONTANA

Important events have marked the progress made by the

mining industry in Montana during 1910. The merger
of the leading copper-producing companies of the Butte

district, was brought about during the year, whereby the

Anaconda, Boston & Montana, Butte Coalition, Butte & Bos-

ton, Washoe, Original, Trenton, and Parrot mines, formerly

operating independently, are now operated under the name
of the Anaconda Copper Mining Co. The merger was
probably the most important move In the copper-mining

industry during the year. There are a number of inde-

pendent companies still operating in Butte, but at least

one of them, the North Butte, will eventually be taken

into the Anaconda merger. The other independents in-

clude the East Butte, Elm Orlu, Tuolumne, Butte-Balla-

klava, Butte & Superior, and the Butte Central Copper Co.

The merger of eight of the principal copper companies

has made possible the introduction of economies in a num-

ber oL departments; and whereas the average cost of pro-

duction of the eight companies had been close to lie. per

pound, the cost under the merger was reduced to 9c. per

pound. This low cost, which included operating expenses

and a liberal allowance for depreciation, was maintained

until the policy of curtailment was adopted. It is not

possible to reduce the working forces in the Butte mines

greatly without a complete shut-down of some properties,

and with the mining costs only slightly reduced and the

output cut about 15%, the cost of production necessarily

increased again, and for three months or more Anaconda

costs have been about 10c. per pound, with copper deliv;

ered at the seaport. Changes are being made to introduce

further economies, and for greater concentration of opera-

tions which will bring costs so low, according to the claims

of Anaconda engineers, that no fear need be felt that

any other district in the world can do better. The in-

stallation of the new hoisting plant on the Anaconda hill

is aimed to be a step in the line of cost reduction. The
plant will not be ready for use for several months. Elec-

tricity will be applied for hoisting purposes at three of

the mines of the Anaconda company. Hoisting will be

done with compressed air from electrically-driven com-

pressors. The installation of the new plant referred to

cost $400,000, and it is estimated that by its operation the

cost of hoisting will be reduced to one-third the former

figure. Electric pumping-stations are also being installed

in the mines. In addition to the surface improvements

being made by the Anaconda and other companies, much
development is being done in the mines. The Anaconda

company is sinking three new four-compartment working

shafts, one each at the Badger State, Gagnon, and Belmont

mines. The shaft on the last named is in the southern

part of the district, and will eventually become the main
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working shaft for all the Anaconda hill mines, with the

workings of which it is being connected. The purpose of

the new shaft on the Gagnon is to replace the old incline,

to be used only as an air-shaft when the new one is com-
pleted. The Gagnon shaft will be sunk to a depth of

2300 ft., and is down about half that depth now. Some
rich orebodies have been opened at that depth in the

Gagnon mine. The Badger State is being developed Into

one of the most important properties In the district, being

the farthest north of any of the copper mines. It has
been opened to a depth of 1800 ft. and regular shipments
of several hundred tons of ore per day were begun a short

time ago. The North Butte Mining Co. has been devoting

more time to mining and less to stock markets recently,

with the result that the property is coming into its own
again. The lowest level opened is at 2200 ft., and a sta-

tion Is now being cut at 2400 ft. During the copper boom
days the North Butte mined and shipped about 1500 tons

of ore per day and turned out about 3,000,000 lb. of copper

per month. The management then had its eye on the

stock market and kept all information to Itself until the

rich orebodies appeared to be exhausted and the Insiders

had unloaded their stock. Those were the days when the

stockholders were ignored, and the officers of the company
used to tell the seekers for information and publicity

that the public and the newspapers made them tired. After

¥ont3n3.

the crash, there was a different tune, and now the stock
holders are furnished, with quarterly mine reports, and
the affairs of the company are more open to the public.

The company is shipping now about 1000 tons of ore
per day, but the copper production Is under 2,000,000 lb.

per month, the cost of which Is about lO'l.c. per lb. The
East Butte Copper M. Co.. owner of the PIttsmont mines
and smelter, is the most Important company outside of

Anaconda influence. It is making about 1,000,000 lb. of

topper per month at a cost of about 10c. per lb. The most
Important discovery of copper ore made in the district

In several years was made in the PIttsmont a few months
ago. The new orebody was opened on the 800-ft. level, and
Is several thousand feet In length, and has an average
width of 38 ft., the ore from it, so far as mined, assay-
ing 7% copper and about G oz. sliver per ton. The Tuo-
lumne Is another Important producer and may develop
Into a dividend payer. The company has settled its liti-

gation with the North Bntte company and Is now In posi-

tion to do profhable mining, several remarkably rich ore-

bodies having been opened. The property has been opened
to a depth of 1400 ft., and has good equipment; but the

directors, as soon as the litigation was settled, announced
their intention to put up a new hoisting plant at a cost

of $200,000, and to sink the shaft 2.500 ft. deep. It Is

officially stated that there is no Intention of ijaylng a

dividend soon. The Butte Central Copper Co., owner of

the Ophir mine, has developed that property extensively,

and, according to estimates, has 1,000,000 tons of ore in

«ight down to the 500ft. level. The ore contains considerable

.•silver and gold, and a 100-ton concentrator Is to be built

next spring. The Butte-Ballaklava Copper Co. developed
a large body of high-grade copper ore on the Burke and
Ballaklava claims, but after it had started to ship ore and
produce copper at the rate of 600,000 lb. per month, the
Anaconda company stopped work by injunction, claiming
that the orebody belongs to the Mountain Chief, one of
the Anaconda properties. While the orebody in question
is tied up, the Butte-Ballaklava company is developing
other veins in its ground. W. A. Clark has been working
only two properties in Butte since he sold the Original
and Stewart groups to the Anaconda company. These are
the Elm Orlu, a zinc producer, and the Poser, which
yields copper ore; although the old Moulton mine, a silver
property, is being placed in condition for mining again.
The result of the copper curtailment cut the 1910 pro-

duction of the Butte district about 26,000,000 lb. below
that of 1909, but It Is still about 12,000,000 lb. more than
1908. The monthly production in pounds for the last two
years follows:

1910. 1909.

.January 19,224,250 26,502,600

February 13,755,620 24,871,730

March 24,757,700 28,077,510

April 25,087,200 25,347,420

May 28,363,760 26,443,244

June 26,356,200 25,187,780

July 24,303,500 26,580,820

August 24,762,800 26,061,140

September 22,990,050 26,584,180

October 22,913,781 28,166,166

November 23,636,550 27,649,140

December 22,879,116 14,675,880

Totals 279,030,527 306,147,610

Outside of Butte more prospecting and development was
done in Montana during 1910 than for several years. The
most important results were achieved in the Georgetown

and Southern Cross district. Deer Lodge and Granite coun-

ties. It Is estimated that half a million dollars in gold

was taken out of that district in the past six months. The
Southern Cross mine, upon which the Guggenheims had
an option for $900,000, has ore that Is hard to treat, and

for this reason the option was allowed to lapse. The Cable

mine Is in the same district, and has also been a steady

producer for 20 years. The Conrey Placer Mining Co., in

which Harvard University Is Interested, is extending its

operations at the mouth of Alder gulch, and is just com-

pleting Its fourth dredging boat, which will be one of the

largest dredges in the world and will cost $270,000. It will

have a capacity to work 8000 cu. yd. of earth yer day.

The dredge is 150 ft. In length, 58 ft. wide; will work to

a depth of 55 ft. below the water-line, and has a chain of

86 buckets, each capable of lifting 16 cu. ft. of earth. The

machinery will be operated by electric power. This com-

pany is working in ground that yields 17c. per cubic yard

at a cost of 5c. per yard. In the Helena district, the Jay

Gould mine and 40-stamp mill are In operation, and the

old Belmont mine Is being explored for new orebodies. In

the Radersburg district the Keating is employing 85 men

and shipping ore to the East Butte smelter. The Black

Friday, in same district, is also shipping ore. It is prob-

able that a railroad will be built from Toston to Raders-

burg In the spring. The Barnes-King company has again

ceased operating its mine at Kendall in Fergus county. As

the company has about $300,000 in its treasury, the directors

are looking for a new property, and there are reports that

they will purchase the Santiago mine, adjoining the Barnes-

King, or the Kendall property nearby. It is estimated that

the gold production of Montana in 1910 was about $4,500,000,

an increase of $500,000 over the production of 1909; the

value of the silver production of 1910 was $16,000,000,

against $15,125,000 in 1909; the estimated value of the 1910

copper production is $36,400,000. The State produced con-

siderable lead and zinc, and some tungsten, besides its out-

put of sapphires and other precious stones, which was Im-

portant.
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ELY, NEVADA
• The best record ever made by a new company in the cop-

per business is that of the Nevada Consolidated, of Ely,

which for 1910 produced, approximately, 65,000,000 lb. of

blister copper, as against 43,000,000 lb. in 1909. During the

past six months, in harmony with other large companies,

it curtailed production about 20%. Had it continued at full

capacity for the entire year, its output would have been

increased about 10,000,000 lb. The company has demon-

strated its ability to make copper at the lowest cost of any

company operating in the United States or Mexico. The
cost of its output for the year averaged a little less than

7c. per pound. During the months when the plant was run-

ning to its full capacity the cost was 6.44c., and this would

have been maintained for the balance of the year had not

the order been issued for the curtailment of output. The

gross earnings of the company for 1910 amounted to

$3,609,000, which stands without a parallel in the history

of copper mining, considering the age of the company and

the low price of the metal for the year. This marked suc-

cess was due both to the great magnitude of the sulphide

ore deposits and to steam-shovel mining at the minimum
cost. During the greater portion of the year six steam-

shovels were employed, four on overburden and two on ore,

but owing to the fact that the rolling-stock was somewhat
limited the machines were not worked to their full capacity.

During December three dinky engines arrived, and will

soon be engaged in and near the pits, making ten engines

engaged in that class of work. This, however, will not

affect the output of ore from the pit, which is limited by

the capacity of the Steptoe concentrator, which can be easily

served by two steam-shovels. When the eight sections of

the concentrator are in operation, from 9000 to 10,000 tons

of ore per day are treated, though between 11,000 and 12,000

tons have been treated within 24 hours under the most

favorable conditions. During the year the exploration of

new territory has been continued by churn-drill operations,

with the result that the net gain over extraction has been

more than 11,000,000 tons, which, added to the ore reserves

previously demonstrated, gives the total of more than

40,000,000 tons of commercial ore. It will require many
years of churn-drill exploration to demonstrate the ore re-

serves in other territory owned by the company. The out-

put for the year 1911 will doubtless depend largely upon

the price of the metal. Should the price continue to ad-

vance a much larger output than last year may be expected,

and this can be accomplished without material increase of

cost, because additional rolling-stock has been provided at

the pit, and much necessary dead-work was done during the

year on the new Liberty pit, which can soon be drawn ujran

for additional supply of ore.

Next to the Nevada Consolidated in area owned and ton-

nage of ore demonstrated. Is the Giroux Consolidated,

which is yet in the development stage, but it is estimated

that it has 25,000,000 to 30,000,000 tons of the highest-grade

ore in the district. Much of the sulphide ore of the Giroux

company lies near the surface, affording ideal conditions

for steam-shovel operations, similar to those of the Nevada
Consolidated; but the ore is much higher in grade, assaying

from 2% tq 7% copper. In addition to its sulphide ore the

company has explored a large body of carbonate and oxide

ore in its Alpha workings, sampling 10 to 15% copper, and
also containing more gold than the Nevada Consolidated

ores. This portion of the property has been equipped during

the year with one of the largest hoisting plants in the

United States, a technical description of which appeared
in the Mining and Scientific Press in its issue of June 11,

1910. The new equipment will be in operation within a

few weeks, after which the company will be able to pro-

duce ore that will stand the cost of transportation to Utah
smelters. However, it is not probable that ores of this

class will be shipped, as Thomas F. Cole, president of the

company, has stated that a smelting and concentrating

plant will soon be erected in the Ely district. The com-
pany did little development work during the year, aside

from churn-drill prospecting, which proved satisfactory.

The work of the year was confined mostly to sinking the

new 5-compartment working-shaft in solid limestone. Thia

shaft has now reached a depth of nearly 1400 ft., and a

cross-cut is to be driven from the 1400-ft. station to the

Alpha workings, a distance of 700 ft. Similar cross-cuts

have already been driven from the 700 and 1200-ft. stations

of the new shaft. The property is evidently ready to pro-

duce a large tonnage of high-grade ore, which apparently

is in demand at the Tooele plant of the International Smelt-

ing & Refining Co. While it is evident that the Giroux

company will soon enter the producing class, in the opinion

of your correspondent, it will not do so until after it haa

erected its own concentrating and smelting plants. It is

probable, however, that some of the high-grade ore from

the Alpha workings, which it will be found necessary to

raise to the surface in doing development work, may be

shipped to the Tooele smelter for treatment.

GERMANY
The mining industries of Germany are practically summed:

up in two items, namely, coal and Iron. The third, of

international importance, is potash. Petroleum is obtained

in considerable quantities, and other minerals In greater

or less quantities are found. Unfortunately, the mining
statistics, except for coal, are not published with such

punctuality as are manufacturing statistics, although it

might appear that the former would be the more easily

made up. However, some idea of the production of iron

ore may be got from the quantity of crude iron produced,,

although it is to be remembered that considerable foreign

ore. notably Spanish and Scandinavian, is imported. The
quantity of crude iron produced in the first ten months ot

the year amounted to 12,213,908 tons, November and De-

cember still to be accounted for. The ten months' produc-

tion for 1910 is almost as much as that for the twelve

months of 1909, and is greater than the twelve months'

output of 1908. The figures for 1909 and 1908, respec-

tively, were 12,917,653 and 11,813,511 tons. The totat

production for this year, as was explained at a recent

technical meeting in Germany, will make about 14,000,000

tons, and this contrasts with about 500,000 tons in th»

year 1860. In an article appearing in the Stahl und Eisen

in November, it is shown that the German iron ore re-

serves are estimated at 3,916,800,000 tons. The quantity

looks large, but in view of the steady advance in con-

sumption the prospective life of the iron industry in

Germany would not appear to be a long one; but similar

calculations can be made with respect to all the iron-pro-

ducing countries in the world.

The quantity of coal extracted between January and Sep-

tember, inclusive, this year, made 112.740,266 tons, which

compared with 110,339,981 tons in 1909, shows a substan-

tial increase, and as the last winter was a warm one,

the increase will appear all the more important as indi-

cating a larger use in the industries. As to brown coal,

there was a slight decrease in production, amounting in

nine months to 49,930,607 tons this year, as compared with

49,999,987 tons last year. The most interesting element

in German mining this year is that of potash, which has

become one of international importance, both economically

and politically. Early in the year the efforts to gather aU

the potash mining industries tnto syndicate form, embrac-

ing particularly those that had stood out in previous years,

met with a good deal of success under the protecting in-

fluence of the Government, which Introduced and ultimately

carried into law a scheme apportioning to the various

individual interests their shares in the general production

of the country, especially as far as permission to export

the product is concerned; the law sets certain fiscal limits

to development, beyond which the product is liable to a

'super-contingent' tax. American readers are no doubt

aware of the trouble that has existed between the American

buyers and the German sellers, but they may not be so

well acquainted with the fact that, owing to the protection

afforded by the new potash law. this industry has become

the pet field of the German company promoter and amal-.
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gamation organizer. Almost daily some new scheme is

before the German financial world for exploiting the na-

tional potash reserves. One of the developments in the

potash mining industry of some technical interest is that

the law requires at least two shafts for each mine,
but numerous concerns have managed to comply with
the law by using each other's shafts, whereby two con-

tiguous mines form an underground connection, thus

avoiding the sinking of an extra shaft. This was the

only way in many cases by which the extra shaft could

be provided and the interested companies remain alive,

for the cost of sinking a new one would have hopelessly

crippled them. Sometimes the mere fact of connecting
the shafts has not provided the safety contemplated In

the law, and it is stated that the Government will inter-

vene and require that all such connections shall be not

only in existence, but shall offer all the adequate protec-

tion that it was the intention of the law to secure.

German petroleum production is always laboring under
the oppression of outside competition, so that there is not

much new to be said of it except that the reserves show
considerable persistence. They have not had the brilliant

history of the gusher fields of the Caucasus and other

parts of the world. But many of the wells are showing
long lives, and hopes are entertained that in Alsace the

petroleum industry is on the eve of considerable exten-

sion. In round figures, the German oilfields produce 350,000

tons a year; and a monopoly is on the tapis. It should
be stated that the German Government Is said to be
contemplating an extension of its proprietorship in coal

mines, particularly in the district of Linden.

JOPLIN DISTRICT

While the year 1910 has not been a record-breaker, the
production closely approximates that of 1909, both in lead
and zinc, and the year was marked by increased and Im-
portant mine development. With only two weeks to be re-

ported, the zinc-ore shipments are but 5000 tons behind
those of 1909, and with the surplus in the bins the actual
production is equal to that of last year. This means a
zinc production of approximately 300.000 tons, of which
slightly more than nine tenths is blende and the remainder
calamine. This year there was a greater falling off In

calamine than in 1909, and yet calamine ore prices aver-
aged higher. The reverse was true of blende. In valuation
the zinc product will approxiqjate $12,250,000 for the year.
With but two weeks to be accounted for, the total value of

the blende has reached $11,316,897, and of the calamine
$674,160. This shows a decrease from 1909 to $359,416.
The average price of blende for 1910 to December 20 has
been $41.89, and for calamine, $25.57, as compared with
$42.16 and $24.02 In 1909. Lead shipments for 1910 will.

It Is believed, equal those of 1909. In production they will

certainly surpass last year, for the year closes with a
heavy surplus in the bins. With two weeks lacking, the
present shipments total 42,146 tons with a valuation of

$2,207,975. As compared with the same period of 1909,

there is a decrease of $179,079 in value. It Is already known
that the last two weeks' shipments of lead for the year
will be heavy, owing to purchases already made. The aver-
age price per ton has been $52.38 as compared with $54.82
in 1909. The year opened with zinc-ore prices strong at

$46 to $49 base, but they declined gradually during January
and slumped heavily the first week In February, continuing
until in March, when a revival took place and prices for

two months ranged between $40 and $45 per ton. With the
coming of April they dropped again and the price went to

$36 the last week In April; the lowest price for the
previous twelve months. May, June, and July was a sea-

son of recuperation and steadier markets when $38 to $41

was the prevailing quotation. August showed a slump to

$35, the lowest point of the year. Thenceforward the mar-
ket advanced, until in November a $48 base was paid for

some ore. December so far has shown another decline,

and the fourth week shows prices of $38 to $42. To correct

these lowering prices and stop the accumulation of further

surplus stocks, there has been a general shut-down of many
of the largest producing properties of the district for an
indefinite period.

There have been some remarkable developments during
the past twelve months in the opening up of new fields
and the extension of already well known mineralized areas.
In the north end of the district at the new camp on the
north fork of Spring river, north of Neck City, much prog-
ress has been made. Some of the richest mines the dis-
trict has ever known have been producing heavily here
for several months. The developments promise to greatly
extend that area in the immediate future. It is a terri-
tory of 'soft ground', immensely rich mines, and greatly
resembles the old Badger camp in many respects. Another
new area of great promise is the Toms Station camp, due
north of Joplin and due west of Webb City, where a large
acreage of ground has been well tested and some rich mines
developed. This work is just reaching the productive stage
and the amount of drilling done assures a large camp within
another year. This, too, is an area of 'soft ground' and
rich orebodies. Some of the largest mining companies in

the district have entered this field and are engaged in its

active development. West of Carl Junction is another area

The Uissouri- Kansas Zinc and Lead Fields.

that attracted attention this year. The old Lehigh camp
Is being revived under the active management of the United

Zinc Co. That company has taken leases over 280

acres in the very heart of this old camp and has been get-

ting it ready for operation for some time. The work is

now reaching the productive stage. In the west field new

drill-prospecting has revealed a vast acreage of territory

highly mineralized. This is all virgin land, and shaft-

sinking is now in progress. The ore here is also of the

'soft ground' type. The old camps of Joplin and Galena

show some new developments, especially at Galena. A
number of milling plants of modern design have been built

and production increased. Galena, too, has felt the activi-

ties of the Playter interests, for they, more than any other,

have taken over leases and undertaken new work there.

The development of the new deep-ore horizon has not gone

far enough to test It. Two mills are now ready to try

out the possibilities of this ore, and another six months

should yield some definite knowledge. The most important

development in new deep ground has been at Oronogo, where

the Oronogo Circle Mining Co. has put down five core-

drill holes from the 230-ft. level of its present working

mine and discovered a stratum of ore that has probably

a 44-ft. face averaging 12% zinc. It is in flint and lime-

stone. This is the first successful core-drilling in the

district.
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LAKE SUPERIOR COPPER DISTRICT

By R. H. Maureb

As nearly as can be calculated at this time, the produc-

tion of the Lake Superior mines during 1910 was 222,630,-

000 lb. fine copper, as compared with 233,364,273 lb. pro-

duced during 1909, and with an annual average production

of approximately 200,000,000 lb. for the past decade. A
table showing output every fifth year since production began

In 1845 is appended:

Year.

1845 ...

1850 . .

.

1855 . .

.

Lb. Copper.

24,880

1,281,280

5,809,334

Year. Lb. Copper.

1880 49,718,337

1885 72,147,889

1890 101,410,277

1895 129,330,749

1900 142,151,571

1905 230,437,992

1910 *222,630,000

1860 12,068,375

1865 14,358,592

1870 24,622,759

1875 36,039,497

'Estimated.

As in the two previous years, low prices for the finished

product prevailed, the average for the year being around

13.05c. per pound, which compared with 13.48c. during the

preceding year with 13.51c. during 1908 and with 20c. dur-

ing 1907. In 1880 copper sold for 21.43c., and in 1894 the

average was but 9.52c. During the last decade the average

annual price fluctuated between 12.16c. in 1902 and 20c. in

1907 and for the decade averaged 15.47 cents.

In consequence of low prices and the voluntary restric-

tion placed on production, dividend earnings were reduced,

though in most instances the reduction was slight. The
year's disbursements amounted to $6,191,700 with seven

•companies contributing. These same companies disbursed

$6,309,200 during the previous year, and in 1906, the banner
dividend year, yielded in excess of $13,250,000 in dividends.

The first dividend of which there is any record was one of

$60,000, paid by the Cliff mine in 1849, and with this pay-

ment there began a dividend record such as no other dis-

trict can show. The total amount yielded in dividends by

the mines of this district now stands at more than $182,-

1)00,000. Against this amount there is charged a total of

about $77,000,000 in assessments levied by the various com-
panies that at one time or another attempted, and some of

which are at the present attempting the development of

profitable mines. Though success came to comparatively

few, the money realized by these assessments was expended
in honest endeavor, with a few exceptions. Several of the

failures of earlier years have since developed into profit-

able producers, and one of them has a dividend record of

$6,300,000.

Considerable attention was paid to the development of

new territory which has added much to the known mineral

resources of the district. The most Important discoveries

of new copper deposits were those made in the 'Lake dis-

trict' in Ontonagon county, where the Lake amygdaloid
was first opened in 1906. On several properties rich de-

posits were found by boring which has greatly stimulated

activity there. Work of this nature was done along the

belt from the Keweenaw Point to the Ontonagon river. The
number of active companies was increased by several new
organizations during the year and now totals 47, of which
17 may be classed as producers, the remainder being en-

gaged in exploratory work or development. Among the

more likely prospects which may be among the producers
before another year passes are the Hancock, Winona, Ojib-

way, and Lake. The Indiana, South Lake, Algomah, Ad-
venture, New Baltic, and Houghton have each succeeded in

'finding promising copper deposits and are now engaged
with the development of these discoveries. None of the
mines is threatened with immediate exhaustion, but in

the case of a few the end is already in sight. The original
Calumet mine will be worked out in possibly 12 to 15 years;
also the Wolverine. In the meantime other producers are
coming in and the productive limit of the district appears
not to have been reached. The annual production averages
slightly In excess of 200,000,000 lb. for the past decade, and
the total output for the district exceeds 5,000,000,000 pounds.

An estimate of the production in pounds of fine copper of

the several Lake Superior copper mines for the year 1910,

also actual figures of production for the preceding year, are

here given. Estimates are based upon the most reliable

data obtainable. Official figures will not be available in

some instances for several months to come.

1910. 1909.

Mine. (Estimated.) (Actual.)

Ahmeek 11,760,000 9,198,110

Allouez 4,850,000 4,031,532

Baltic 18,110,000 17,817,836

Calumet & Hecla 71,300,000 80,298,195

Centennial 1,600,000 2,583,793

Champion 19,360,000 18,005,071

Franklin 1,200,000 1,615,556

Isle Royale 7,450,000 5,719,056

Mass 1,600,000 1,723,436

Mohawk 11,470,000 11,248,474

Osceola 19,060,000 25,296,657

Quincy '.

21,750,000 22,511,984

Superior 3,150,000 1,485,646

Tamarack 11,560,000 13,535,207

Trimountain 5,730,000 5,282,404

Victoria 1,250,000 1,062,218

Wolverine 9,740,000 9,980,000

Miscellaneous 1,600,000 1,971,100

Total 222,630,000 233.364,273

Labor was plentiful, commanded fair wages, and despite

outside agitation, worked in perfect harmony with itself

and with capital. The number of workers was smaller

than in the preceding year, and is now 19,000, of which
quite 16,000 find employment in Houghton county, 2000 in

Keweenaw county, and something like 1000 in Ontonagon
county. The total a year ago was nearer 21,000 men em-

ployed in every branch of the industry in the three counties.

Representatives of a Western labor organization early in

the year attempted to unionize local labor, but met with

little success, and in the end abandoned the attempt with-

out attaining their object.

MEXICO

A review of the mining industry of Mexico in 1910 shows

steady progress, with important gains along industrial

lines. The opening of the year found Mexican mining In-

vestments, which had suffered from the prospect of un-

favorable mining legislation, and the low prices of silver

and copper, recovering favor in the United States and at-

tracting attention in England and France. The Santa Ger-

trudis deal, pending during 1909 and definitely closed in

January 1910, by which the Santa Gertrudis silver mines

in the Pachuca district passed into British hands at a price

of ?9,000,000, served to stimulate interest in Mexican mines

and strengthen faith in the future of the white metal.

Later in the year Mexico profited by the advance in the

price of silver, and in connection with the Centennial cele-

bration the Republic favorably impressed the world. Had
not the month of November witnessed anti-American riot-

ing and revolutionary outbreaks—the latter having con-

tinued—the year would have ended with conditions gener-

ally satisfactory. That the disturbances, which have re-

vived the old question, "After Diaz, what?" will affect Mexi-

can investments to some extent is to be expected. But the

revolutionary trouble has not assumed serious proportions;

the Diaz government has shown its strength and can be

depended on to preserve peace. And for several reasons,

one of which is the very preponderance of foreign capital

in Mexican enterprises, there is little probability of dis-

turbed conditions enduring after the passing of Diaz. With

Mexico ranking first among silver-producing countries, the

price of the white metal is of surpassing importance, and

the advances of the year just closed have resulted in in-

creased activity in mining and milling. In January the

average price of silver was 52.3Sc., and in November 55.63c.

Only in February and March did the average fall below that



January 7, 1911. MINING AND SCIENTIFIC PRESS 87

of January. In October it sold as high as 56%, and in

November as high as 56%. In the fiscal year 1909-1910 sil-

ver to the value of 1*76..349,121.72 was exported from Mexico.

Notwithstanding that the average price of copper remained

below 13e. during the greater part of the year, the 1910

statistics will show that copper production in Mexico was
well maintained. In the first ten months of the year the

Cananea Consolidated Copper Co. produced 38,795,000 lb.,

as against 44,937,365 in the twelve months of 1909. The
November and December returns are expected to raise the

total above that of the preceding year. The Boleo Copper
Co., of Lower California, which sends its output to Europe,

produced 23,405,683 lb. up to the end of October. Owing to

scarcity of water for concentration at the end of the long

dry season, the Moctezuma Copper Co. will show a decrease

in production for the year. The Teziutlan Copper Mining
A Smelting Co., which dropped out of the list of producers

following the slump in copper, to await better prices, blew

In two 500-ton furnaces late in April, and has been operat-

ing during the greater part of the time since, although at

much below capacity. The Mazapil Copper Co., of Zacate-

cas, another important producer, has maintained its average

in 1910.

Government reports show a gold export of ^42,636,399.29

in the fiscal year 1909-1910. Returns for the calendar year

Mtxko.

are expected to show a gold production In excess of ^45,-

000,000. The increase in Mexico's gold production In the

last 15 years has been extraordinary. From 1*2,456,989.86

In the fiscal year 1893-1894, the production jumped to

^366,139.25 in the year following, and a steady Increase

was recorded until 1898-1899, when the gold output reached

«8,450,885.87. There was a decrease of W.OOO.OOO in pro-

duction in the next fiscal year, but in 1900-1901 the total

almost equalled that of 1898-1899; and since that time every

year has shown an increase.

Zinc mining in Mexico has continued to suffer by reason

of the high import duty imposed by the United States, but

possibly not to the extent generally supposed. Due to the

high prices prevailing, mnch high-grade zinc ore was
shipped to American smelters during 1910. From the Mon-
terey territory shipments to the United States have been

three to four times heavier than the shipments to Europe,
by way of Tamplco. At the request of zinc miners, with a

view to encouraging the exportation of zinc ore to Germany
and England, the National Railways of Mexico reduced the

rate on the zinc product to Tamplco, and increased it to

border points. The establishment of a zinc smelter in

Mexico continues to be discussed, but so far nothing has

been done. Concessions for zinc smelters were granted in

1909. Mexico's lead is principally the product of the im-

portant silver-lead mines of the northern portion of the Re-

public. In the fiscal year 1909-1910 the lead exports had a

value of P6,808,465.

The feature of Mexico's oil development in 1910 has been

the success attained in the Juan Casiano field in Veracruz,
the property of the Huasteca Petroleum Co. of Los Angeles.
This is a subsidiary of the Mexican Petroleum Co. of Dela-
ware, which also controls the Mexican Petroleum Co. of
California, operating at Ebano, State of San Luis Potosi.
Two gushers and several flowing wells have been brought
in, and an 8-in. pipe-line has been built from Juan Casiano
to Tampico, 65 miles, at a cost of approximately $1,000,000.
Late in the year a contract was made with the Waters
Pierce Oil Co. for the delivery of 2,500,000 bbl. of oil to the
Tampico refinery. In October the Huasteca company be-
came a dividend payer, and as a result the payment of divi-

dends on the common stock of the Mexican Petroleum of
Delaware has been commenced. The company has dis-

tributed over $3,600,000 in dividends on its preferred stock.
The year saw the completion of a pipe-line and railroad
from the Furbero field of the Oilfields of Mexico Co., in the
State of Veracruz, to the Gulf port of Tuxpan, and the de-
livery of Furbero oil by tank steamer to the Minatitlan re-

finery of the Pearson-Aguila interests on the Tehuantepec
isthmus. The Pearsons have a contract for the present out-

put of the Furbero field, and advanced over f*2,000,000 for

the construction of the pipe-line and railroad. Oil explora-
tion has been in progress along the Gulf coast of Mexico
during the last year. The West Coast of Mexico Oil Co.,

in which English capital is principally con-

cerned, was recently organized to work along

the west coast of the Republic. Arrange-

ments have been made to start drilling on
the Buenavista ranch in northern Sonora, a

short distance southeast of Nogales. The
Mexican Petroleum of California has con-

tinued to supply about 6000 bbl. of fuel-oil

per day to the National Railways of Mexico.

The oil war of the Waters Pierce and Pearson-

Aguila interests has shown no abatement.

In the first nine months of 1910 the output

of the Coahuila coalfields, at present the only

fields producing coal in commercial quantities,

amounted to 1,213,163 tons. In the same
period the output of the four Coahuila com-

panies producing coke totaled 165,653 tons.

The production of coal and coke has con-

tinued at about the same rate during the last

three months of the year. There are nine

companies now marketing coal in Coahuila.

There has been much development work

during the year at the Bairanca coalfields in the State

of Sonora, the property of the Sunset Development Co., a

Southern Pacific concern. The results have not been satis-

factory, due to the broken character of the drifts. J. F. and

C. R. Williams as lessees have been developing Los Bronces

coalfields, in the same part of Sonora, and have been sell-

ing some coal to neighboring mining concerns. These fields

are owned by Ramon Corral, vice-president of Mexico. The

existence of commercial coal in the State of Oaxaca has

been proved by the Oaxaca Coal & Iron Co.,

The Monterey Iron & Steel Co., operating the steel plant

at the Nuevo Leon capital, continues to be principally re-

sponsible for iron mining in Mexico. The Mexican Iron &

Steel Co., a Boston concern that in 1909 contracted to buy

the Tula iron mines, foundry, timber, and lands in the State

of Jalisco for P1,000,000, has during the last year remodeled

the foundry and purchased a traction train for the trans-

portation of ore. The company's investments now amount

to about ?500,000, the greater part of this sum having been

applied on the purchase price. A modern steel plant and

tool and implement works are planned. The exploitation

of Oaxaca iron deposits in connection with the coalfields of

that State is proposed. English capitalists are considering

the purchase of iron properties in the State of Colima.

Moves of importance to the custom smelting industry of

Mexico were made in 1910 by the Pacific Smelting & Mining

Co., of New York, which since its organization has owned

the Fundicion copper smelter and other former holdings

of the Douglas Copper Co. in the State of Sonora. Early
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in the year a financial readjustment was effected, and since

that time the lead smelter erected at Guaymas several

years ago by the Mexican-American Smelting & Refining

Co., a W. C. Greene enterprise, and the concession granted

by the Sinaloa government for a custom smelter at Mazat-

lan, have been taken over. Contracts for copper and lead

ores have been made, and it is expected to have the Fun-

dicion and Guaymas plants in operation some time in 1911.

Early in 1910 the American Smelters Securities Co. pur-

chased the Matehuala smelter of the National Metallurgical

Co., and the Guggenheim concern is now completing the in-

stallation of a new 500-ton furnace. The American Smelting

& Refining Co. increased the capacity of its Chihuahua

smelter from 450 to 750 tons per day. A contract made a

few months ago by the Cananea Consolidated Copper Co.

will bring the product of the big concentrator of the Miami

Copper Co. of Arizona, into Mexico for smelting at Cananea.

The custom smelters of Mexico are no longer respecting one

another's 'territory,' their agreement along that line having

been abandoned, and operators are benefiting from active

competition. Silicious ores of shipping grade are in great

demand.

NEVADA
By H. E. Davis

The metal production of the State of Nevada for 1910 was

approximately $45,000,000; gold, silver, and copper predom-

inating in the order named. Aside from these metals, there

has been an output of lead, bismuth, antimony, zinc,

graphite, tungsten, salt, borax, quicksilver, and sulphur.

The metal production for 1908 was valued at $15,000,000;

for 1909, despite the lack of public confidence and the diffi-

culty of financing mining ventures, it reached $30,000,000.

The estimate for 1910 is based upon the figures turned over

to the State bullion tax officials. The geological and metal-

lurgical developments in Tonopah, Goldfield, and Ely are

most interesting. Contrary to predictions, the ore deposits

of the Tonopah and Goldfield districts are proving to con-

tinue to great depth. The Belmont mine at Tonopah, for

instance, at more than 1000ft. depth is proving better than

ever. During the year a mill has been constructed by the

Tonopah Extension M. Co., in which it profited by the prob-

lems that had been worked out by the other companies

operating in Tonopah district, and has a plant equipped for

amalgamation, concentration, and cyanidation. High-grade

ores are sent to smelter. In the Goldfield and other dis-

tricts in southern Nevada the milling problem is more com-

plex, due to the occurrence of both oxide and sulphide ores.

The wide range of ores found in the same mine makes the

task of the millman a busy one, for he must keep some

sort of uniformity in the product that is sent to mill. The
Consolidated plant of 100 stamps at Goldfield, with amal-

gamation, concentration, regrinding, and cyanidation, is

making an average saving of 93% from ores that assay $30

to $40 per ton. The Florence, with a similar process, is

saving 95% from $12 to $20 per ton ore. The Consolidated

reduces its own concentrate by regrinding and cyaniding,

while the Florence ships its concentrate to smelter. Mining

at 1000-ft. depth in the mines of the Consolidated company
is developing large bodies of milling ore, with some streaks

of rich ore; and interest now attaches to the operations in

properties lying east and south of the Consolidated group,

where work is being done at 1200-ft. depth. Should these

properties also prove to contain large bodies of good ore the

future of the district will be assured. The Florence Gold-

field company has heretofore done little work at a greater

depth than 350 ft., and this has been in the way of cleaning

up the ground above the level that had been opened by

leasing companies. Now, however, this property is to be

opened from 350 to 1000 ft. in depth, and its operations in

virgin ground will be of interest geologically and may re-

sult in greatly increasing the output of Goldfield district.

The Nevada Consolidated company at Ely produced

65,000,000 lb. of copper the past year; and the Giroux com-
pany is making extensive preparations for mining in that

district. A smelter is being constructed at Wabuska, prin-

cipally for the reduction of the copper ore of Yerington dis-

trict. Thus the industry of the eastern part of the State

exemplifies the approved methods of handling porphyritic

copper ore, while in the western part are being developed

modern methods of mining and treating high-grade copper

ores which occur in lodes that require mining, not quarry-

ing. With a better understanding of Nevada geology and"

metallurgy a period of mill-construction and development

of low-grade orebodies is beginning. All over the State,,

little 5 to 10-stamp mills are being erected, some of which

are operating profitably, paving the way for the bigger mills-

that will replace them later. 'Make the mine pay its way'

is the slogan of the Nevada operators of today, and some of

the little mills that are being constructed represent the-

triumphs of the chemist's and engineer's skill. Mill build-

ing and development of low to medium-grade properties is-

notably under way in the Manhattan and Round Mountain-

districts, Nye county; in the El Dorado district, Clark

county; in the Rawhide and Hornsilver districts, Esmeralda

county; in the Yellow Pine zinc district, Clark county; at

National, Humboldt county; at Austin, in Lander county.

The Comstock mines are increasing their production of

silver, and prospects are that man will yet triumph over-

the floods of hot water that have for so many years filled'

the deepest workings on the Comstock lode. Pioche is re-

viving and soon is to have milling facilities. A 100-ton-

mill has just been completed at Gold Mountain, Esmeralda-

county, which is to handle the ores of that district and the-

output of the two developed properties of Hornsilver, while

a mill for Hornsilver camp itself will be constructed in the-

near future. A new mill is soon to be built on one of the-

Goldfleld properties, and a 50-ton plant is being erected at

Railroad Springs. 20 miles from Goldfield. Fifteen miles

from Tonopah the Liberty company has a 100-ton mill at

work, and in the Bullfrog district no less than seven small'

mills are either dropping stamps or are under construction.

The promoter and stock salesman have given way to the-

engineer and the assayer, who are working together. Their-

work is being shown by the production and dividend record:

of Nevada.

PITTSBURG DISTRICT

By S. L. GoODALE

The make of pig iron for furnaces in the Pittsburg dis-

trict during the year 1910 is as follows, according to the

monthly figures of the Iron Age:

.January 603,261 July 502,711

February 541,791 August 510,352

March 592,494 September 505,342

April 543,531 October 507,508

May 510.514 November 445,083

June 483,909 December 424,009

Total, first half . .3,275,500 Second half 2,894,998

Total, 6,170,496 tons.

The late months of 1909 and early months of 1910 wit-

nessed the record production of pig iron; and it may be

seen from the above figures that for the year as a whole

Pittsburg has made a very creditable showing; that alto-

gether it has been a good year. In this connection it is in-

teresting to note the railroad and river tonnage for the

district as supplied by the Chamber of Commerce: for the

last four years:

Railroad. River. Total.

1906 113,000,000 9,000.000 122,000,000-

1907 146,798,351 14.395,816 161,194.167

1908 104,500,508 11,454,895 115,955,403

1909 145,580,388 12,426,154 158,006,542-

And the figures for 1910 are estimated by the same au-

thority to be in excess of those for 1909, although it will be

some time before exact totals are available.

November and December production of pig iron show

very sharply the result of blowing out a large number of

stacks; and of the furnaces that are in blast much of the
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product Is being stocked, and most of the plants in tlie dis-

trict tiave already fairly large stocks. Productive capacity

in the iron and steel trade has grown so rapidly that just

now it is considerably ahead of the rate of consumption.

Nowhere near the average market demand of the year just

passed could have been supplied by the furnaces existing and

in blast only four or five years ago; and it does not seem

either surprising or alarming to find that at a time like

the present only perhaps 65% of the furnace capacity is in

blast. From early fall of 1907 until the present time some

41 new blast-furnaces were built in this country, and some

10 more nearly or completely finished, while only 12 rather

small furnaces were abandoned or dismantled, the result

being a net increase in productive capacity of over 6,000,000

tons of pig per year. A few years ago 65% of the present

business would have looked large.

While prices now are at a lower level than at the be-

ginning of the year, especially in certain classes of product,

as shown briefly below, still it cannot be said that the mar-

ket is by any means demoralized. Orders on Panama Canal

work, rail and other buying by the railroads, structural

steel orders, etc., seem to be sufficient to keep the mills

running a half of each week at least. It is estimated that

builders offered the manufacturers about 1,750,000 tons of

structural steel business during the year. In rail orders

there is a tendency toward more exacting specifications,

and considerable of the heavy tonnage offered by railroads

has not been accepted on this account; although some of

the mills are said to be rolling now on orders for the first

quarter of 1911. The situation in all departments seems

to be about the same as for the blast-furnaces; that is, it

mostly is a question of how soon enough furnaces will be

blown out to bring production down to consumption. The
following figures, taken partly from the Iron Age are of

interest in regard to prices:

1907. 1909. 1910. 1910.

High. Low. High. Dec.

Bessemer pig iron, valleys. .123.28 $14.58 $19.10 $15.00

So. No. 2 foundry, Clnclnnatl.$26.00 $14.25 $17.25 $14.25

Bessemer billets, Pittsburg.. $30.00 $22.00 $27.50 $23.00

Structural shapes, Pittsburg. 1.70c. 1.10c. 1.55c. 1.40c.

Steel bars, Pittsburg 1.60c. 1.05c, 1.50c. 1.40c.

Sheets, 28 gauge, Pittsburg.. 2.55c. 2.10c. 2.40c. 2.20c.

An Important new construction of the year has been the

plant of Jones & Laughlin at Aliquippa, on which, however,

considerable progress had beert made prior to 1910. Four
new blast-furnaces have been completed with accessories,

and the building of four large Talbot open-hearth furnaces

is nearly or quite completed. The plant is well arranged

as to handling of material about the works and exhibits

rather adherence to good standard metallurgical practice

than the introduction of many novelties. The coal-hoist on

the river is capable of handling 900 tons per hour, and
space is provided for the erection of a large coking plant.

Several departments of the mills are at work, including the

wire and nail mills and the tin-plate department. "Wood-
lawa, the new industrial town which Is being built by .Tones

& I^Aughlln for the men at AUqulppa, is pleasantly situ-

ated on the higher ground near the plant. Five hundred
houses arc being built of six to ten rooms each, and schools,

churches, stores, and banks are also being built. One of

the features of the new town will be the large club-house

of two stories height, 100 by 162 ft., and equipped with all

conveniences for recreation and amusement. It has been

the company's aim to build a town that will not only be

modern In every feature, but also attractive to the highest

class of labor." In this connection, mention should also

be made of Marlanna, the model coal-mining town of the

Pittsburgh Buffalo Co., where the endeavor of the company
has been to provide their workmen with comfortable con-

venient modern homes at a moderate cost. A large number
of these miners' houses have been built, and also a fine

club house containing a ball room, a theatre, bowling alleys,

and billiard and pool rooms, and equipment for other

amusements. At the shaft, change rooms are provided,

equipped with shower baths and locker arrangements, and

men leaving the mine step directly into this building with-
out first being exposed to the weather. The trend of im-
provement in local coking practice is well shown at Mari-
anna, where the waste gases from the beehive ovens are
conducted to the boilers for the purpose of raising steam.
It is said that one oven will develop about 14 to 16 hp.

while burning. This is a great advance over the prevailing
practice of totally wasting these gases, and is a long step
in the right direction toward the use of by-product retort-

ovens wherein practically the full value of the coal will

be used in some way. On this same line of better provision
for employees comes the announcement that the U. S.

Steel & Carnegie pension fund of $12,000,000 will be
made available on January 1, 1911. This fund is to be
administered by twelve trustees through J. B. Brskine,
manager, with headquarters in the Oliver building, Pitts-

burg. Three classes of pensions are provided: (1) pensions
by compulsory retirement, granted to employees who have
been 20 years or longer in the service and have reached
the age of 70 years for men and 60 years for women;
(2) pensions by retirement at request, granted to em-
ployees who have been 20 years or longer in the service

and have reached the age of 60 years for men and 50 years

for women; (3) pensions for permanent incapacity, granted

to employees who have been 20 years or longer in the
service and have become permanently totally incapacitated

through no fault of their own. These monthly pensions

are to be paid from the income of the fund, and range-

from $12 up to $100 per month. The H. C. Frick Coke-

Co. has also established a relief fund, available from May
1, 1910, and effective for one year, with the announcement
that a similar plan may be put in force later. This relief

plan is entirely voluntary, and no deductions from the

men's pay will be made. Relief is to be paid for not to

exceed 52 weeks to those injured or the families of those

workmen killed in the service of the company. The min-

imum is 35% of the daily wage paid at the* time of the

accident to be paid to single men, and 50% for men mar-

ried and living with their families, and this Is Increased

by 2% for each year of service with the company over

five, and also somewhat for larger family responsibilities.

Conditions in the coal and coke business are not alto-

gether satisfactory, especially as to the price secured for

the output. It Is doubtful if any other great industry

of the country is conducted on as small a margin as is the

mining of coal. Aside from this feature, the year has

been a good one, starting in even with prospects of a

boom year. Early in the year some delay in transportation

was caused by car shortage; this has not been true in

the later months, as some of the railroads have been able

to borrow motive power and cars to assist them in this

respect. On January 10 last, the H. C. Frick Coke Co.

posted notices at all their plants in the Connellsville dis-

trict to the effect that wages were to be restored to the

scale effective in 1907. Later In the spring, and after sev-

eral weeks' agitation, the operators of the district and

miners of the United Mine Workers of America signed a

wage scale on April 29, effective for two years. Labor con-,

ditions in the district have. In general, been good. As

there have been extensive labor disturbances In other bitu-

minous fields, a good deal of tonnage has come to Pitts-

burg which ordinarily would have been supplied elsewhere.

In the lake trade, especially, is this true. The lake ton

nage from all districts for the ten years ending 1910 is

as follows:

Ohio W. Va.

District. District. Total.

1,954,825 787,572 6,538,103

2,689,974 965,769 8,359,836

2,458,265 1,539,435 10,089,747

2,138,247 1,279,876 9,476,506

2,062,692 2,109,262 11,615,837

2,.560,906 2,743,732 14,591,910

4,074,296 3,420,941 18,037,232

3,600,000 3,450,000 15,750,000

3,002,815 3,874,570 15,564,690

4,297,300 6,629,500 22,838.700

Pittsburg

Year. District.

1901 3,795,706

1902 4,704,093

1903 6,092,047

1904 6,058,383

1905 7,443,883

1906 9,287,272

1907 10,549,995

1908 8,700,000

1909 8,687,305

1910 11,911,900
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These figures are supplied by courtesy of John H. Jones,

who may be quoted further: "The production In the Pitts-

burg district this year will be about 50,000,000 tons, and

1911 should surpass this. General mining conditions are

very favorable for a good production in 1911, inasmuch

as the miners' scale has been settled and does not terminate

until April 1, 1912. * * » The wonderful prosperity in

the Northwest, brought about by good crops, and its great

industrial activity, should even cause an increase in 1911

over this year." A great deal of attention has been given

by the operators this year to the matter of providing every

known safeguard for the health and safety of their em-

ployees. The authority just quoted says: "The Govern-

ment testing station here has done great good, and I believe

that with the progress that has been made, the United

States will continue to lead the countries of the world in a

low mortality rate per million tons of coal mined." The
following figures show that we now head the list (with

great room for improvement) : United States, 3.84 lives

lost per million tons of coal produced; Great Britain, 4.15;

Germany, 6.35; France, 6.56; Belgium, 5.71; Austria, 8.16.

The Pittsburgh Coal Co. mined in the Pittsburg district, for

the first three months of 1910, 3,485,055 tons, as against a

production of 2,130,389 tons for the corresponding period

of 1909; and produced 146,867 tons of coke in the later

as against 96,046 tons in the earlier period. For the first

nine months of the year the same company mined coal

and produced coke as follows:

1909. 1910.

Coal mined in Pittsburg dist., 9 mo.. 9,718,334 11,470,112

Coke burned, 9 mo 344,079 459,930

This shows that the large figures of the earlier part of

the year have been maintained through the summer months.

The production of coke in the Connelsville district may be

stated as follows, giving figures for 1908 and 1909 for com-

parison, and •estimating the total for the last three months

of 1910 from weekly reports available: production 1908,

10,700,000 tons; production 1909, 17,800,000; production

1910, first six months, 11,238,425, second six months, 8,968,-

000.

The average price quotation for 1909 has been given as

$1.05, based on run of mine, with an increase to $1.15 dur-

ing the last three months of the year. For 1910 the figures

show about $1.25. Quotations on coke show:

Furnace. Foundry.

First nine months $2.00 to $2.35 $2.25 to $2.50

Last three months 1.75 to 1.85 2.20 to 2.45

The production of the Pittsburg district is estimated by

another large operator to be about 85,500,000 tons for 1910.

including, however, a larger territory in the term than Mr.

.Tones, namely, the first, second, fifth, seventh, ninth, elev-

enth, thirteenth, fourteenth, sixteenth, seventeenth, nine-

teenth, and twenty-first bituminous districts of the State.

The year has been a rather uneventful one, with no new
capacity added in the district, and no considerable change

from 1909.

In the field of technical and engineering education the

year at Pittsburg has several interesting features, including

the gift of Andrew Carnegie of $3,500,000 for the Carnegie

Technical Schools, of which $1,500,000 is to go for endow-
ment and $2,000,000 for additional building construction

and equipment. Not only is the present attendance of stu-

dents as large as the schools can provide for with their

present equipment and funds, but a great many more have
applied for admission than can be received, so that this

last gift will permit the advantages of the schools to be

extended to a greater number seeking admittance. At the

University of Pittsburg, it is announced that four fellow-

ships have been provided in the new department of indus-

trial chemistry. This is a continuation of very important
research work begun by Robert K. Duncan at the University
of Kansas and now to be continued here, connecting the

chemical department of the University directly to the prac-

tical needs of the manufacturers of the district. A thor-

oughly trained man is employed exclusively on one problem.

having the laboratories and equipment of the University

at his command, but the salary being paid by the manu-
facturer, who is to have for a definite period the exclusive

right to any new processes developed, the University at

the end of the period to have the right to publish full

accounts of the work. In the School of Engineering of

the University, the co-operative plan of technical education

has been adopted, whereby each student is to have each

year three-quarters at the University and one-quarter at

some shop or mill, still under the direction of the Univer-

sity, thus combining very closely the advantages of prac-

tical and theoretical education in a well planned course.

The School of Mines of the University is unique in offering,

besides the usual courses for the mining degrees, including

the co-operative feature of the engineering school when
desired, every facility and almost unlimited opportunity

for the practical man, whatever his age and training, to

attend the school pursuing such courses as he may profit

from to broaden his grasp on his own subject.

UTAH
The metal-mining industry In Utah for 1910 has been

characterized by an increase in the production of copper,

and a nearly normal output of lead, silver, gold, and zinc.

The principal increase in copper was due to the gigantic

operations at Bingham and to doubling of milling facilities

for concentrating the low-grade copper ores which occur in

porphyry and quartzite of that district. Within the year

there was accomplished the absorption of the properties of

the Boston Consolidated by the Utah Copper Co., the in-

crease of this company's Magna mill to a capacity of 13,000

tons per day, and the remodeling of what was formerly the

Boston Con. mill, and raising its capacity to 7000 tons per

day. giving the Utah Copper Co. facilities for concentrating

20,000 tons of ore per day. In the meantime, this company
has built a railroad of its own from the mines in Bingham
canyon to its mills, and to the San Pedro line at Garfield.

The Ohio Copper Co., whose mine is mostly in quartzite,

lying on the east side of Bingham canyon, completed and

put in operation two units of its concentrator last spring,

and has recently finished its third and fourth units, giving

the plant a capacity of 2500 tons of ore per day. Besides,

there is a separate plant for classifying and concentrating

the slime from the principal mill. The Ohio workings are

among the deepest in Bingham district, the 14,000-ft. adit,

that starts from the millsite at Lark, tapping the orebodies

at a depth of 1400 ft. on the incline. The Yampa smelter,

having McDougall roasters, and reverberatory and blast-

furnaces, has operated mostly on copper ore from the

Yampa mine, but has taken some custom ore. The Utah

Consolidated Co. has carried on extensive development from

levels below the main haulage adit No. 7, where a big ton-

nage of ore was made accessible; but concerning reserves

in the entire mine there have recently been wide differences

in the estimates made by examining engineers. An aerial

tramway was built during the last year, from the mine to

the International smelter near Tooele, a distance of 3%
miles. The Utah Apex mine, in the same district, is well-

developed, has over 100,000 tons of lead-silver ore avail-

able, and has a mill which is being remodeled. The
United States S. R. & M. Co. has mined and shipped ore on

a considerable scale at the Old Jordan and Galena mines in

upper Bingham, while its other mine, the Old Telegraph,

has been operated successfully by the Utah Leasing Co., all

three being principally lead producers. The Bingham Mines

Co. has mined and shipped 600 to 700 tons per month of

copper, lead, and silver ore from the three veins of the

Dalton & Lark group, access to which is gained through a

level driven from the Mascot tunnel that leads into Ohio

ground. The same company is also operating the Com-
mercial mine, lying southwest of the Ohio group, from

which ore shipments at last accounts amounted to 100 tons

per day. The North Utah M. Co., owner of the Butler-

Liberal and other partly-developed mines on Markham
gulch, has done considerable exploring, has mined and

shipped some lead ore, and recently remodeled the Red-
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wing mill. The Bingham & New Haven, situated on Carr

fork, above the Highland Boy, has been well opened by

adits which intersect several orebodies, and during the year

has mined copper, silver, and gold ore of both milling and

shipping grades.

Some of the best examples of successful mining in Utah

are to be seen in the Tintic district, where there are about

20 shipping properties whose output has been running close

to 125 cars of ore per week. The United States S. R. & M.

Co.. which owns the Centennial-Eureka and Bullion-Beck,

at Eureka, mines copper, silver, lead, and gold ores, ship-

ments amounting to 50 to 60 cars per week. During the

year this company's new work consisted of establishing an

electric-pump station at 2200-ft. depth in the Centennial-

Eureka shaft; the driving of a 2200-ft. tunnel from the level

of the railroad track to the 600-ft. level of the same shaft,

to serve as a haulage-way and as drainage for water dis-

charged by the pumps; also, the building of a steam-electric

power-plant close to the portal of this tunnel, the machinery

for which was housed in a steel structure. The Chief Con-

solidated, one of the.newer mines of the district, belongs to

Michigan operators, and within the year its shaft has been,

sunk from 1000 to 1800 ft., and extensive development has

been done, resulting in opening profitable. bodies of silver

and gold ore on the 1400, 1500, 1600, and 1700-ft. levels. It

is now a dividend-paying mine. The Eagle & Bluebell M.

Co., whose mine adjoins the Chief, has sunk its 200-ft. shaft

800 ft. deeper, connecting the 1000-ft. station with the old

workings, which formerly were entered through an adit

and incline. The new shaft is well timbered and so

equipped that all ore is hoisted through it. This property

is a regular ore shipper. On the opposite side of a moun-
tain spur are situated the Grand Central, Mammoth, and
Lower Mammoth, all deep mines and productive. The
Grand Centra! has been producing several cars of ore per

week, running well in copper, silver, lead, and gold. The
ore mined is taken from all levels from the 600 to the 2100,

inclusive. Some shipments have run as high as 4% copper,

10% lead, and 30 oz. silver. The Mammoth is opened to a

depth of 2200 to 2300 ft., and while not a heavy shipper, Is

noted for the high grade of its ore, which contains silver,

gold, copper, and lead. The Lower Mammoth, having an
extension of the original Mammoth ore-zone, is developed
from a 2000-ft. shaft; the principal vein, as shown by the

open Btopes on the 1700 and 1800-ft. levels, is 15 to 20 ft.

wide and yields silver-lead and copper ore. A considerable

tonnage of ore has been shipped during the year. The
property is equipped with a double-drum electric hoist by
which cages are run in two compartments of the shaft.

The Opex and Emerald are being developed and explored at

a depth of over 2000 ft. The Gemini, one of the oldest

mines of Tintic district, has installed electric pumps at the

1600-ft. station, the water-level being at 1700 ft., and the

plan Is to unwater the mine to the 1900-ft. level. Oxidized
silver-lead ore was found to extend to a depth of 1600 ft.,

below which it is mostly sulphide. The opening of the

sulphide bodies was accomplished during the year. The
Gemini is a steady ore shipper. The Uncle Sam and May
Day, at the north end of the district, both under the same
management, have produced steadily, the former shipping
ore that sampled about $30 per ton; the latter has the only

active mill In the district, by which most of its ore has
been concentrated. The Yankee Con. Co., operating in the

same neighborhood, has been directing its energies to de-

velopment. The property' is well equipped and has exten-

sive workings. Some shipments of silver-lead ore of good
grade have been made each month. The Colorado, Iron

Blossom, and Beck Tunnel, all under one control, are on the

east side of the range, have yielded a big tonnage of ore

during the year, and paid $400,000 in dividends. The Iron

Blossom has produced heavily from its 400 and 500-ft.

levels, and recently ore has been found on the 800-ft. level,

the ore ninnlng high in lead-carbonate and chloride of

silver. Other producers of the district include the Dragon,

Sioux Con., Ridge & Valley, Iron King, Gold Chain, Opo-

hongo, and Scranton, with the Tintic Standard and others

undergoing deep development. Practically all the deep

mines of the district are in limestone, in which water-level
has been found at depths ranging from 1700 to 2200 ft. be-
low the surface. There is some development in the ad-
jacent porphyry areas where a strong flow of water is found
at 300 ft., notably in the mines south of Silver City.

Park City district, which holds a high place in the mining
history of the State, has had a large amount of develop-
ment the past year, though the production of lead, silver.

And other metals has hardly been up to the normal. The
reduced output of the Silver King Coalition Mines Co. for
the year was due principally to litigation in which it was
involved, and to the fact that the 400 men employed have
been engaged mostly on development and in making
changes in surface and underground equipment. These
consisted in providing for electrfc haulage on the surface
and in the main levels, putting in ventilating pipes and
installing a Worthington centrifugal pump, direct-con-

Nevada-Utah.

nected to an electric motor, by which part of the volume of

water flowing from the Alliance adit is delivered to the con-

centrating mill; and in arranging for electric power in the

machine shop. All workings, including those first tribu-

tary to the Alliance adit, are now connected with the main
Silver King shaft, through which ore from all parts of the

mine is hoisted. The mine is undoubtedly in condition to

increase its production of ore greatly in 1911. The Daly

West's output of milling ore has been kept up to 300 to 350

tons per day, from which has been obtained one class of

concentrate running 40 to 45% lead, 35 to 38 oz. silver per

ton, and another class containing 40% zinc, 4 to 5%; lead,

and 15 oz. silver. The shipment of crude ore of a smelting

grade has been lighter than formerly. Ore has been mined

on the 800, 900, 1500, and 1700-ft. levels, the most extensive

sloping having been between the 1600 and 1700. The 1800-

ft. level has been established through a winze sunk from

the 1700; and a 1900-ft. level is being opened by cross-cut-

ting 1400 ft. from the shaft, which is probably accom-

plished before now. The depth of the shaft is 2100 ft.,

from the bottom of which a connection is made with the

Ontario drainage tunnel. A haulage-level extends from the

1200-ft. station out to the surface at Park City. Within

the last six months a system of leasing has been in vogue

here. The Daly-Judge mine produces a milling ore which

assays 4 to 9 oz. silver, 6 to 9%, lead, 6 to 12 zinc, and 10

iron, which Is concentrated in the ratio of 3 to 1, resulting

in making a lead-silver concentrate which is shipped to-

the smelters, and a zinc-iron product. The first-grade ore

runs approximately 25% lead, 33 oz. silver, and 4% copper.

The output of the mine has been close to 175 tons per day.

Prior to the year 1910 the mine production had for some

time been confined to levels at and above the 6600-ft. adit-

level, which connects with the 1650-ft. shaft at the 1200-ft.

station. But during the past 12 months the Daly-Judge M.

Co. has gained access to the 1500 and 1600-ft. levels which
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had been submerged for' a number of years. Tfefs was ac-

complished by pumping water up to the 1200-ft. level where

it was discharged and drained out of the mine through the

adit; this work was lately supplemented by a connection

which was made with the Daly West and Ontario drainage

system. Stockholders of this company are identified with

the Snake Creek Mining & Tunnel Co., which is driving a

14,000-ft. adit from the opposite side of the range into

Daly-Judge ground; this will enter the ore-zone 200 ft.

lower than the 1600-ft. level. About 2500 ft. of this adit

has been driven. The Ontario is in the hands of lessees,

mainly, who are mining and marketing about 50 tons of

ore per day.. The Little Bell has become a producer and
dividend-payer within the last six months, the greater part

of its ore being concentrated in its new mill.

Mining operations in Beaver county have been advanced
materially during the year. The Red Warrior and Burning
Moscow mines, in the Star district, have been well de

veloped, are shippers of lead and silver ore, including some
copper. They are adjoining mines, under different owner-

ships, and have been developed to a depth of 500 to GOO ft.

The Utah M. M. & T. Co. has developed large bodies of iron,

lead, and silver ore in a vertical vein and of cuprite in

bedded veins, shipments of both kinds having been made.
Other development in the Star district has proved impor-

tant. The South Utah Mines & Smelters resumed opera-

tions at the Cactus mine and mill at Newhouse, in Septem-

ber, and has since then been mining and concentrating 600

to 900 tons per day of chalcopyrite-bearing ore; the concen-

trate, assaying about 13% Cu, 30% Fe, and high in silica,

is shipped to the International smelter. The Majestic Cop-

per Co. has been active during the year in developing the

Harrington-Hickory group near Milford, resulting in ex-

posing a big tonnage of silver-lead and copper ore, the work-

ings extending now to a depth of 600 ft. The Utah United

Mines Co. has made good progress in development. The
Horn Silver mine, which has been a producer for Over 35

years, is to be provided with a new concentrating mill in

which to treat its zinc-lead-silver ore, of which there are

large reserves.

An important achievement during the year was the build-

ing of the plant of the International Smelting & Refining

Co., at the mouth of Pine canyon, near Tooele. Operations

began in August, and by November there were five rever-

beratory furnaces in use, smelting copper ore and concen-

trate, first calcined in the McDougall roasters by which the

sulphur is reduced to 6%. The matte turned out by the

reverberatories runs 20 to 30% Cu, the slag close to 40%
SiO., 48 FeO, and 4 CaO. The Garfield plant of the A. S. &
R. Co, has both lead and copper furnaces in operation; in-

cluded among the latter are six reverberatories. This plant

and that of the International are the only two in the State

at which copper smelting is in progress. At the plant of

the A. S. & R. Co. at Murray, and that of the United States

S. R. & M. Co. at Midvale, the lead furnaces only are being

operated. The smelting plant built by the Knight people

in Tintic district, which was equipped for both copper and

lead smelting, was not operated during the year. The
United States company has operated a milling plant at Mid-

vale during the year, in which 250 tons per day of zinc-lead-

iron ore has been treated in a manner that attracted much
interest. First, a lead-concentrate is made on jigs and

tables by the usual methods of wet concentration; this con-

-centrate amounts to 65% of the product of the mill. A zinc-

iron concentrate and the zinc middling, produced also by

wet concentration, are passed through driers to eliminate

the moisture. They contain 21 to 24% iron. 4 lead, 20 to

23 zinc, 5 silica, 2 lime, and about 30 sulphur. The material

Is then sized by impact screens for electrostatic machines;

the coarsest of the grades thus made, running 32% iron

and only 7 zinc, is sent to the smelter. The finer grades are

passed through five units of the Huff electrostatic plant,

by which the zinc and iron are separated, giving one product

running 52% zinc, 4 iron; and another of iron containing

about 9% zinc. The ores treated at this plant are shipped

from this company's mines in Bingham canyon.

WYOMING
By H. C. Beeleb

Mining in Wyoming was quiet during the year of 1910.

In the Sunlight district, northwest of Cody, Wyoming,
continuous development has been carried on with gratify-

ing results. The Winona Gold-Copper Mining Co. has re-

cently built a complete steam and electric plant. The adit

has now reached a length of 750 ft. and has cut four veins,

that at about 600 ft. being the first of the series of fissures

to develop which this tunnel was projected. The ore is

from six to ten feet wide and of smelting grade. This com-

pany has also acquired adjoining ground to cover a huge
low-grade copper deposit which is exposed by glacial erosion

for a length of about 2000, a width of 1000, and a depth of

250 ft. This exposure has been systematically sampled

during the past season and shows a remarkable average

gold and copper content, with a number of veins of richer

mineral. The Winona company is considering the estab-

lishment of a smelting plant, and possibly the building of a

railroad through the Clark's Fork Canyon country during

the coming season. Purchase by the Copper Belt Mining
Co. near Hartville of the Michigan mine is reported and a

matte smelter projected at a point midway between the

properties. In the central part of the State activity has

been greatest in the asbestos fields near Casper in Natrona
county. The International Asbestos Mills & Power Co. of

Denver, which entered the field about a year ago, has been

most active and its efforts have resulted in placing the

Wyoming asbestos fields in the shipping class. The Inter-

national company has taken a bond and lease on the mill

and property of the Wyoming Consolidated Asbestos Co.

and has completed a mill equipment to handle the rock from

the quarries to the mill. Within the season seven cars of

fiber were shipped. A great deal of the preliminary work
of the mill has been confined to the adjustment of the ma-
chinery to the new conditions of rock and fiber of this field

and to grading the products according to the standards

already established in the asbestos trade. The Interna-

tional company has also leased the grinding plant of the

Colorado Iron Works of Denver and is now supplying the

trade with a low-grade asbestos plaster and cement material

from this plant. A series of experiments on this material

were conducted in person by the officers of the company
and has met with unexpected success. This company will

be in position within a short time to supply the local and

Western trade with this material, as well as higher grades

of fiber and crude asbestos. The management reports that

trade has opened up in a most gratifying manner. The
first dividend will be paid January 16. The Northwestern

Asbestos Co. of Denver has leased the holdings of the North

American Asbestos Co. on Casper mountain and is now en-

gaged in completing its fiberizing mill, which should be

in operation about the first of February. A tramway is

projected from the quarries and mill to the foot of Casper

mountain to handle fiber and rock and facilitate shipments

during the winter season. This product is shipped to the

International company at Denver, as this company has the

preferred right to purchase the product of the North Ameri-

can mill and is aiding the enterprise in every way possible.

The Casper vicinity is also attracting a great deal of atten-

tion because of being the headquarters of the various com-

panies now in operation and negotiating for territory in the

Salt Creek oilfields some fifty miles north of Casper. Drill-

ing has been active in this field by a number of companies,

a pipe-line to Casper is projected, and every effort is being

made by those in charge of these enterprises to Increase

the production of the field and open up new territory. Re-

cently the oil men of Wyoming met at Cheyenne, Wyoming,

in convention in answer to a call from the Governor and

formed the Wyoming Oil Men's Association, the object being

to open up the oilfields and to advertise the oil resources of

the State. Representatives from nearly all the oilfields were

present and formed a permanent organization with B. B.

Brooks, the Governor, as president. The coal production

for 1910 is estimated at this time to be about equal to that

of the previous year.
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Personal
Professional men are invited to send news of tlieir engage-

ments and travels. Sucli news is interesting to friends.

<:. H. MuNBO has gone to London.

R. H. Rainsfobd was in San Francisco.

Albert Burch has returned from Alaska.

William Forstner has gone to Bakersfield.

CouBTENAY De Kalb has been at Tucson, Arizona.

W. S. Wade, of Salt Lake, is at the Palace, San Francisco.

E. Clapp is at the Santa Gertrudis mine, Pachuca, Mexico.

Bertbam Hukt has returned to San Francisco from
"Mercur, Utah.

Wn.LiAM F. Boebicke, of Mineral Point, Wisconsin, has

been in San Francisco.

Llewelly.v E. Hr.MPHREvs!. of Salt Lake, was in San
Francisco, returning from Arizona.

Jo.sEPii H. Playtkr. of Golconda, Nevada, is in Sinaloa,

Mexico, on examination work until March.

Algernon Del Mab, manager for the Fort Bidwell Gold
Mining Co., has closed the mine for the winter and is at

iis home in South Pa.sadena, California.

H. N. Taylor is the new president of the Illinois Coal

Operators' Association, with W. L. Schmick, vice-president,

F. C. HoNNOLD, secretary-treasurer, and C. L. Scbooos, com-
onlssioner.

(CURRENT PRICES FOR CHEMICALS
tCorrected monthly by Braun-Knecht-Helmann Co.)

"Prices quoted are for ordinary quantities In packages as
•specified. For round lots lower prices may be expected,
while in smaller quantities advanced prices are ordinarily
charged. Prices named are subject to fluctuation,
conditions govern Mexican and foreign business.

Hin.
Acid, sulphuric, com'I, 66°, drums, 100 lb t0.90
Acid, sulphuric, cora'l, 66°, carboy, 100 lb.... 1.00
Acid, sulpliuric, C.P., 9-lb. bottle, bbl.. lb 0.13
Acid, sulphuric, C.P., bulk, carboy, lb 0.09 V4
Acid, muriatic, com'l, carboy, 100 lb 1.60
Acid, muriatic, C.P., 6-lb. bottle, bbl.. lb 0.15
Acid, muriatic, C.P., bulk, carboy, lb 0.10^4
Acid, nitric, com'l, carboy, 100 lb 5.25
Acid, nitric, C.P.. 7-lb. bottle, bbl., lb 0.16
Acid, nitric, C.P., bulk, carboy, lb 0.12 %
Argols, ground, bbl., lb 0.20
Borax, cryst. and cone, bags, 100 lb 2.75
Borax, powdered, bbl., 100 lb. 3.00
Borax glass, gd., 30 mesh, cases, 100 lb., tin

lined 10.00
Bone ash, 60 to 80 mesh, bbl., 100 lb 4.50
Bromine, 1-lb. bottle, lb 0.55
Candles, adamantine, 12 oz., 40 sets to case.. 3.50
Candles, adamantine, 14 oz., 40 sets to case.. 4.00
Oandles, Stearic, 12 oz., 40 sets to case 4.95
•Candles, Stearic, 14 oz., 40 sets to ca«e 4.65
•Clay, Are, sack. 100 lb 1.60
Cyanide, 98 to lOO^r, 100-Ib. case, lb 0.20%
Cyanide. 98 to lOO'-'r. 200-Ib. .case, lb 0.20
Cyanide. 125 to 127''/r, 100-lb. case, lb 0.27H
Cyanide, 125 to 127%. 200-lb. case, lb 0.26%
Lead acetate, brown, broken casks, 100 lb 8.75
Lead acetate, white, broken casks. 100 lb.... 10.00
Lead acetate, white, crystals, 100 lb 11.75
Lead, C.P., test., gran., 100 lb 13.00
•Lead. C.P., sheet. 100 lb 15.00
Litharge, C.P., silver free, 100 lb 10.50
-Litharge, com'l. 100 lb 7.50
Manganese ox., bik., dom. In bags, ton 20.00
Manganese ox., blk.. Caucasian. In casks, ton. 45. 00

(86% MNO,—%% Fe)
Nitre, double ref'd. small cryst.. bbl., 100 lb.. 7.00
Nitre, double ref'd, granular, bbl., 100 lb 6.50
Nitre, double ref'd, powdered, bbl., 100 lb.... 7.25
Potassium bicarbonate, cryst., 100 lb 12.00
Potassium carbonate, calcined. 100 lb 15.00
Potassium permanganate, drum, lb 0.11
Silica, powdered, bags, lb 0.03
Soda, carbonate (ash), bbl., 100 lb 1.50
Soda, bicarbonate, bbl.. 100 lb 2.00
Soda, caustic, ground, 9S%. bbl., 100 lb 3.15
Soda, caustic, solid, 9S%. bbl., 100 lb 2.65
Zinc shavings, 800 One, bbl., 100 lb 10.75
Zinc sheet. No. 9—18 by 84, drum, 100 lb 9.75

Other

Max.
11.25

1.50

0.18

0.12

2.00

0.20

0.16

6.50

0.22

0.15

0.25

3.85

4.00

13.00

5.50

0.65

4.15

4.55

5.50

5.20

2.00

0.24%
0.24

0.28^4

0.27 V4

9.00

10.25

12.25

15.00

18.00

13.00

9.00

25,00

60.00

8.00

7.50

18.00

15.00

18.00

0.12 %
0.05

1.75

2.50

3.50

2.85

11.75

10.75

Market Reports

LOCAL METAL PRICES.
San Francisco, Uecemt>er 29.

Antimony 12-12?ic (Quicksilver (flask) 44V-46
Electrolytic Copper UH-lSJ^c ': Tin 41-42kc
Pig^'ead 4.75-6.70C Spelter ....................7-7J.4C
Zinc dust, 1400 lb. casks, per 100 lb., small lots 89.50-9.75; large 87.60-8.50

METAL PRICES.
By wire from New York.

Average daily prices in cents per pound.

Electrolytic Sliver,
"^^^- Copper. Lead. Spelter. peroz.
^^<'- 29 12.50 4.50 . 5.45 63^
" 30 12.47 4.50 5.45 b*%
" *l 12.47 4.50 5.45 M%

•'*'• • Sunday. No market.
2 Holiday. No market.

" 8 12.45 4.50 5.47 64%
" 12-45 4.50 5.60 54%

ANGLO-AMERICAN SHARES.
Cabled from London.

Dec. 29. .Ian. 4.

* B. d. £ s. d.
Camp Bird 1 13 1 12 6
K' Oro 16 9 1 5 6 ex. div.
Esperanza 1 19 S 1 16 6
Uolores 15 15
Orovllle Dredging 6 3 6 3
Mexico Mines 8 7 13 9 ex. dlv.
Tomboy 15 6 15 6

(By courtesy of W. P. Bonbright & Co., 24 Broad St., N. Y.)

COPPER SHARES—BOSTON.
Closing prices,

Jan. 4.

Adventure $ 6!^

Allouez 38

.\tlantic 4

Calumet & -Arizona 48

Calumet & llecia 535

Centennial l*%
Copper Range 68

Daly West 3J^

Franklin 9\4

Granby 40

Greene Cananea, ctf. 6Ji

Isle-Royale 16

La Salle i%
Mass Copper T%

Closing prices,

.Ian, 4.

Mobawk 8 45

North Butte 28J^
Old Dominion S7%
Osceola 124

Parrot llj^

Santa Fe V4
Shannon /. 1154

Superior <fe Pittsburg 1%
Tamarack 48

Trinity i%
Utah Con 18%
Victoria 2

Winona Sii

Wolverine 116

(By courtesy of J. C. Wilson, Mills Building.)

MINING STOCK QUOTATIONS—NEW YORK.
(By wire from Catlln & Powell Co., New York.)

Closing prices.

Jan. 4.

Amalgamated Copper t 63M
A. S. * R. Co 74>^

Braden Copper S^
B. C. Copper Co 7%
Butte Coalition 18%
Chino il%
Davis Daly 1%
Dolores 6>^

El Rayo 4

Ely Central Vtg

First National 2%
GIroux 6%
Guanajuato Con %
Inspiration 8ti

Kerr Lake 6%
La Rose 4J^

Mason 'Valley 9% J

Closing prices,

Jan. 4.

Miami Copper 8 19%
Mines Co. of .\merica 6%
Montgomery-Shoshone Vig
Nevada Con 18V^

Nevada Utah %
NiplBslng 10%
Ohio Copper 1%
Kay Central 2%
Ray Con 18%
South Utah 1

Superior & Pittsburg 13%
Tenn. Copper 84>i
Trinity 4%
Tuolumne Copper 4%
United Copper i%
Utah Copper 46

Yukon Gold 3%

SOUTHERN NEVADA STOCKS.
San Francisco, .January 4.

Atlanta 8 18

Belmont 6.05

Booth 8

Co umblaMtn S

Combination Fraction 18

Falrview Eagle 36

Florence 1.3'?

GoldHeid Con 7.65

Gold Kewenas 8

Great Bend 2

JIra Butler 25

Jumbo Extension 28

MacNamara 19

Mayflower 8 4

Midway 16

Montana Tonopah 86

Nevada Hills 2.30

Pittsburg Silver Peak 61

Rawhide Coalition 3

Rawhide Ciueen

Round Mountain 40

Sliver Pick 6

St. Ives 16

Tonopah Extension 1.02

Tonopah ofNevada 7

West End 57

(By courtesy of San Francisco Stock Exchange.)
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THE BRUSH ELECTRIC GENERATING SET

Many of our readers are familiar with the difficulties en-

countered in making a steady electric light with the or-

dinary type of gas engine. The makers of the Brush bal-

anced, two-cylinder, vertical engine claim to have overcome

all trouble, and to furnish an electric generating plant in

which the current developed is as steady as that obtained

by any of the better types of steam-engines, the variation

on voltmeter showing less than 2% from no load to full

load, and on constant load practically nothing.

para la Ingenieria.' A catalogue in Spanish of engineering

specialties. Illustrated. 56 pages. 5% by 7% inches.

Eugene Dietzgen Co., 18 First St., San Francisco. Gen-

eral Catalogue. Ninth Edition. A complete and attractive

catalogue of drawing materials and surveying instruments.

Illustrated in colors. 555 pages. SVa by 8i- inches.

Dodge Mfg. Co., Mishawaka, Indiana. Booklet called

'Five and One-Half Miles per Minute.' Gives details of a

test wherein a wood-rim pulley was run at a rim speed of

29,200 ft. per minute. Illustrated. 16 pages. 3V- by 6^4

inches.

The Mabiox Steam Shovel Co., Marion, Ohio. Catalogue

No. 50. 'Marion Steam Shovels.' A wonderfully interesting

catalogue of steam shovels. Complete details of the various

models are given as well as numerous reproductions of

photographs showing Marion shovels at work. Bound in

limp morocco with gilt edges. Handsomely illustrated and

decorated. 141 pages. 9 by 6 Inches.

The Amebicax Well Woeks, Aurora, Illinois. Catalogue

No. 117, 'Centrifugal Pumps.' An unusually attractive book,

showing in detail more than 50 styles of centrifugal pumps,

both volute and turbine. Twenty pages of useful informa-

tion in the form of tables and diagrams make it valuable

as a book of reference. Illustrated. 128 pages. S by 11

Inches.

COMMERCIAL PARAGRAPHS

This outfit is a complete central power plant, from which

light and power may be conveniently transmitted to dis-

tant points. In the mining field, especially for prospecting

and light development, its small weight, together with its

compactness and portability, will appeal to many. The fuel

used may be gasoline, kerosene, or distillate. The cata-

logue of the Brush electric generating set consists of about

100 pages of interesting reading matter and illustrations.

The Chas. A. Strelinger Co., Detroit, Michigan, offers to

send this catalogue free to anyone desiring it.

CORNISH DRILLS IN AMERICA

Holman Bros, of New York, a newly formed American

corporation, are introducing the Holman rock-drill in the

United States for the first time. They have issued a well

compiled and handsomely illustrated catalogue descriptive

of the drill, its special features, and the claims made for it.

The firm manufacturing this drill, Holman Bros, of Cam-

borne, Cornwall, England, was established in 1839, and

has turned out over 30,000 rock-drills from its works.

The size of the manufacturing plant, its equipment, num-

ber of hands employed, and yearly output rank the firm

among the largest in the line. The Holman drill deserves

more than passing attention. It was only recently awarded

a $12,000 prize from the Transvaal Government and Cham-

ber of Mines in the stopedrill contest in competition with

over 18 American, German, and British competitors. This

contest extended over a period of practically a year and

cost $84,000. Known as an 'all-steel' drill, a few of the

special features of the Holman machine are the self-tight-

ening chuck for unshanked steels, crucible-steel ball-valves,

and bushed front head without bolts. The valve motion

is unique, being a combination of the independent valve

and tappet. It seems like carrying coal to Newcastle for

a Cornish drill manufacturer to enter the American field,

and requires courage to face such a heavy handicap as the

present duty of 45% imposes. It certainly bespeaks confi-

dence on the part of the manufacturer in the excellence

of his machine.

CATALOGUES RECEIVED

The Denver Fire Clay Co., Denver and Salt Lake City.

Bulletin No. 40, 'Case Gasoline Furnaces.' Illustrated. 12

pages. 4% by 7 inches.

The Wm. Powell Co., Cincinnati, Ohio. 'Especialidades

The Ajax Gold Mining Co., at Cripple Creek, Colorado;

has contracted with The Moore Filter Co. for use of the

Clancy cyanide process.

The Sullivan Machinery Co., has moved its San Fran-

cisco office to 308-309 Sheldon building. 461 Market street-

H. T. Walsh is local manager.

A large contract for pumping machinery has been

awarded to the Alberger Pu-mp Co., New York City, by the-

Bureau of Yards and Docks, the total sum involved being:

slightly over $323,000. The contract covers pumping equip-

ment for the three new dry docks to be constructed by the-

Government at New York, Puget^ Sound, and Pearl Harbor

Navy Yards, and includes all told eleven 54 in. verticat

volute pumps, each direct-connected to a 550-hp. induction

motor, and seven 15-in. 'Vertical volute drainage pumps,

each direct connected to an 85-hp. induction motor; also

all necessary suction and discharge piping, electrically

operated gate valves for the same and all electrical con-

trolling apparatus for the motors. Three of the 54-in.

units will be located at New York, while four are required

for each of the other docks.

DIVIDENDS OF UTAH MINES, 1910

The following is a list of the dividend-paying mines of

Utah, together with the amount paid by each one during

1910.

Bingham-New Haven $45,000

Boston Sunshine ^^^^

Cliff
'O'""*

Colorado 300>00»

Daly West 162.000-

Dutchman *-^^^

Grand Central 60.000-

Iron Blossom 200,000

Little Bell •*»-<><'0

Lower Mammoth Ex 2,000-

Silver King Coalition 187,500

Sioux Consolidated 89,448

Uncle Sam Consolidated 45,000

United States 2,770.500-

Utah Consolidated 150.000

Utah Copper 4,647.907

Utah Mine 2.00O

Victoria lO.OO*

West Mountain Placer 2,500

Total $8,758,87?



'!>'

" Science has no enemy save the ignorant."

Whole No. 2634 ^«°n™RT SAN FRANCISCO, JANUARY 14, 1911
THREE DOLLARS PER AHHUM

Single Copies, Ten Cents

MINING AND SCIENTIFIC PRESS
RSTAIiLINHUD MAV 24, 1S«0.

CONTROLLED BY T. A. RICKARD.

H. FOSTER BAIN EDITOR
THOMAS T. READ ... - ASSOCIATE EDITOR
COURTENAY DE KALB - - EDITORIAL CONTRIBUTOR

SPECIAL CONTRIBUTORS:
Philip Argall. H. C. Hoover.

Leonard S. Austin. James F. Kemp.
Francis L. Bosqul. C. W. Purlngton.

R. Gilman Brown. C. F. Tolman, Jr.

J. Parke Channing. Walter Harvey Weed.
J. R. Finlay. Horace V. Wlnctiell.

F. Lynwood Garrison. Lewis T. Wright.

PUBLISHED BY THE DEWEY PUBLISHING COMPANY AT
667 HOWARD ST., SAN FRANCISCO.

Telephone: Kearney 4777. Cable Address: Pertusola.

BRANCH OFFICES:

CHICAGO—934 Monadnock Bdg. NEW YORK—29 Broadway.

Ll0^fDON—The Mining Magazine. Cable Address: Oligoclase,

819 Salisbury House, E. C.

ANNUAL SUBSCRIPTION:
United States and Mexico 13

Canada 14

Other Countries in Postal Union One Guinea or $5

News Stands, 10c. per Copy.

On Library Cars of Southern Pacific Coast Trains.

L. A. GREENE ...--. Business Manager

Entered at San Franeiaco Poatojfftce a« Second-Cta»s Matter.

TABLE OF CONTENTS

EDITORIAL: Page.

Notes .' 95

The Calumet & Hecla Consolidation 9G

Re-Location v. Resumption 9G

Mining and the Government 97

ARTICLES:
The Clifton-Morenci District of Arizona—III

William L. Tovote 98

Mining Laws of Burma C. Dawes Clark 101

The Petroleum Industry in California

Halph Arnold 104

Copper Production In 1910 by States 106

Coal Mining in 1910 E. W. Parker 107

DISCUSSION:
State Mineralogist Hogs E. Browne 109

Surface Indications of Ore-Shoots in Depth

W. H. Storms 109

Proposed New Mining Method 110

CONCENTRATES Ill

SPECIAL CORRESPONDENCE 112

GENERAL MINI.VG NEWS 118

DHPART.MENTS:
Decisions Relating to Mining 123

Company Reports 123

Persona! 124

.Market Reijorts 124

Oil Dividends for December 1910 125

Lead and Zinc Production of the .loplln District

In Ivondon 126

Current Prices for Ores and Minerals 126

Commercial Paragraphs 126

EDITORIAL

CHICAGO, and the Illinois Coal Operators' Asso-

ciation want to entertain the American Mining
Congress next fall, according to report. It would
be an excellent thing for the Congress to meet in

Chicago and to secure the co-operation of coal men
and of the mining men of the Lake Superior region.

The Congress has held but two meetings in the Bast,

at Joplin and Pittsburg, and to realize fully its ambi-

tion to become the general organization of mining

men. it needs to cultivate the districts east of the

Rocky Mountains. At the same time, there would

be benefits accruing to the Eastern men from closer

acquaintance with the work of the Congress.

OPPORTUNITY presented itself the past week to

read a report on a mine situated in California,

in which the statements made indicate an available

block of ore containing 40,000 tons proved by mill

runs to be worth from $9 to $20 per ton. Strange to

say the mine is idle, and has been -for some time, al-

though operated at various times during the past

forty years. It has been developed to a depth of over

600 feet and is in a district containing many good

mines. In fact, the report calls attention to this cir-

cumstance, and mentions the mines. Needless to say,

the object of this report is to interest capital for its

further equipment and incidentally to supply the

owner with some ready cash, but the strange thing is

that the writer of such a report apparently expects

anyone to believe that the statements made by him

would be verified upon examination.

IN this issue we publish the third and last of a se-

ries of interesting articles on the Clifton-Morenci

district of Arizona, by W. L. Tovote. These articles

form a valuable contribution to the knowledge of

mining and metallurgical methods of the Southwest.

They also show to what refinement concentration is

necessarily and successfully carried in the treatment

of the low-grade ores. Still, notwith.standing all the

care exercised, a certain percentage of the copper

sulphide continues to escape, in this district six-

tenths to seven-tenths per cent. The same may be

said of the efforts to concentrate the sulphides in all

of the copper districts of the West—Bingham, Ely,

Butte, and Bisbee, including the large operations

at Cananea and Nacozari, Mexico. This loss is equal

to about $1.75 per ton of ore, at present copper

prices. Closer saving than this, while perhaps me-

chanically possible, is not thus far commercially

feasible. Here is a metallurgical problem which, if

it can be solved so as to afford additional profit,

should be worth a great deal to the engineer who

can successfully accomplish it. Even the small ad-
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dition of half a dollar per ton of ore would mean

millions of dollars annually to the great copper pro-

ducers of the country.

THE operation of paternal laws, as they affect

mining in Burma are well described in a read-

able contribution by Mr. C. D. Clark, to be found

elsewhere herein. Paternal laws, in some of their

phases, particularly those intended to stimulate and

aid the prospector, as in Australia, are to be com-

mended, even though they are unknown in the

United States, but laws which in their operation

place a handicap on the prospector would quickly

result in killing all ambition on the part of the pio-

neers of the mountains and the desert to discover a

new mineral district. Notwithstanding there has

been much fault found with the mining laws of the

United States, yet they have been proved to be

liberal, practical, effective, and beneficent. Under
them has been developed the vast mineral wealth of

the West. Men who were poor in everything but

energy and courage have gone into the wilderness,

found mineral, and made millions. Thousands have

profited, directly or indirectly from these discov-

eries and their subsequent development. Great cities

have grown up, in fact, the unprecedented develop-

ment of the Western United States is due directly

to the work of those Western pioneers of civiliza-

tion, the prospectors. Who will say that similar re-

sults could by any possibility have been accom-

plished under Burma's system of mining laws?

PROGRESS demands sacrifice, but seldom has

the world seen men so willingly risk and lose

their lives to the benefit of knowledge as may now
be observed at the aviation fields. It is true these

men are not taking these fearful risks in their de-

sire to advance the world's scientific knowledge,

though incidentally each disaster adds somewhat to

the common fund of data. Within the past few days

some astonishing flights have been made. Two of

the most noted and daring of the airmen were killed

on December 31, both by falls from relatively mod-
erate heights. Archibald Hoxey, who had won the

world's record for elevation and had driven his bi-

plane to a height of over 11,000 feet above the sea

only a few days previous, was killed at Pasadena.

California, by a fall of 225 feet. John B. Moisant.

famous for his flight from Paris to London, fell

to his death from his machine at a height of only

50 feet, near New Orleans. Notwithstanding these

evidences of the risk involved, other aviators un-

dauntedly mounted into the air in their frail aero-

planes on the day following. Undoubtedly many
more lives must be sacrificed before all the weak
points in the construction and manipulation of aero-

planes are learned. Aviation can never hope to

become even relatively safe, either as a sport or

as a business enterprise, but the airship has come to

stay. Experiments in aerial navigation have been
carried on for many years, but knowledge increases

according to a geometric rather than an arithmetic

ratio, and the greatest advance has been the result

of the work of 1910.

The Calumet & Hecla Consolidation

It is only forty-five years ago since the outcrop of

the Calumet mine was discovered in the woods on

Keweenaw Point, in Michigan. The fir.st five years

of its development were comparatively slow, and
although the work done at that time was sufficiently

reassuring, it gave little presage of the phenomenal

development of the future. Nothing indicates this

more clearly than the modest capitalization of the

incorporated Calumet & Heela Mining Company,
organized in 1871, with a capital of only two and a

half million dollars. Since then the great property

has paid dividends exceeding one hundred and thir-

teen million dollars; an amount greater than that

paid by any other mining company in the world.

But even the 'great and inexhaustible' Calumet &
Hecla has, in recent years, shown unmistakable

signs of approaching exhaustion, and in order to

perpetuate the great industry, to reduce cost of pro-

duction, and to employ a thoroughly organized staff

to the best possible advantage, Calumet & Hecla

has absorbed, wholly or in part, a number of its

neighbors, including Osceola, Tamarack, Ahmeek,
Superior, Isle Royale, Centennial, Allouez. La Salle.

Seneca, Laurium, and Gratiot. This called for a

large cash investment by the Calumet & Hecla com-

pany, but in view of the purpose of the great merger,

there are few, if any, who doubt the wisdom of the

consolidation at this time.

Re-Location v. Resumption

In our issue of December 24, last, appeared a ref-

erence to the laws regarding the performance of

annual labor on unpatented mining claims, and re-

location of claims on which the labor had not been

performed nor improvements made, to the extent of

one hundred dollars, as required by the Federal law.

In that editorial the following statement was ^lade

:

"As to assessment work, all unpatented claims upon

which the annual labor has not been performed in

the year 1910, except such as have been located

within that year, are open to re-location at midnight.

December 31, 1910, to anyone except the original

locator. The latter may go upon the ground at the

last minute, so to speak, and by the resumption of

work, and continuing it until the one hundred dol-

lars worth has been actually completed, .save his

claim from being appropriated or "jumped' by

others. This point in law has been passed upon by

the courts of several States, and by the Supreme

Court of the United States."

This statement appears to have given rise to some

doubt in the minds of certain miners who have writ-

ten to enquire if it is a fact that the original locator

is not permitted to re-locate his own claim, and one

of our correspondents asks for legal decisions sustain-

ing this statement. As far as we are aware the mat-

ter of the right of an original locator to re-locate

his own claim has never been passed upon as a sep-

arate question : the decisions relate to the right of

the original locator, by resuming work before the

intervention of another, to continue his legal title
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to the claim. However, he must complete the hun-

dred dollars worth of work or improvements, for if

he discontinue work before it has been finished,

the claim is still subject to re-location by another.

There is a long line of decisions on which this state-

ment is based, one of which is that of Honaker r.

Martin, 27 Pacific, 397.

The theory of the law is that the title to a mining

location rests in the locator, whether he perform

the annual labor or not, so long as no third party

intervenes and re-locates the claim because of such

failure of the original locator to perform the work

required by the law. Up to that time it is a matter

entirely between the original locator and the Gov-

ernment, which will not question his right of pos-

session, but the moment another re-locates the claim

for failure of the former locator to perform the

work, title passes to the new locator.

The law is very simple. It merely requires the

performance of one hundred dollars worth of work

annually on all unpatented claims. If the original

locator fails to perform this work, his title holds

good until some one else, because of such failure,

deprives him of it by re-location. To allow the

original locator to hold his claim year after year by

simply re-locating the ground is absurd, as such

course would completely defeat the purpose and in-

tent of the law. The original locator having failed

to comply with the law's requirements has for-

feited his right and the claim is then open to loca-

tion by any person willing to comply with the law,

except the original locator. He may resume work
and thus save and continue his title to the claim,

but he cannot perpetuate that title by simply re-

locating the ground—he must do the work required

by the law. The California legislature in 1909

pa.ssed a law forbidding the re-location of a claim by

an owner who has failed to perform his annual

labor within three years after the date of location.

Mining and the Government

National legislation inevitably touches mining at

many points, and the attitude of Congress and the

Executive Departments is far from being a matter

of academic interest to Western mining men. It is

fair to say that Washington officials are usually

friendly but occasionally uninformed. In 1910 there

were numerous clashes. The laws and regulations

governing mineral lands are being revised little by

little to bring them into closer conformity with

modern conditions and the principles of conservation.

Any such change involves incidental hardship, how-

ever necessary and well-considered each step may
be. In California the principal friction arises in

regard to petroleum-bearing lands. The matter has

already been reviewed at length, and it is sufficient

at this time to sny that an impasse seems to have been

reached as regards future disposition of the lands.

Eastern sentiment, with which in this case the Presi-

dent is in accord, favors introducing some form of

lea.sing. Western sentiment, at least so far as it is

active and effective, is opposed. It is not likely that

«ny change will ))e made this year, and the lands

will probably remain withdrawn from entry.

Whether relief will be afforded operators caught in

the process of change, is not certain, though remedial

legislation is probable, since it would be but carry-

ing out the intention of Congress when the present

withdrawal act was passed. The principal legisla-

tion enacted within 1910 and important to miners,

was the act defining the power of the President to

withdraw lands from entry, the act separating sur-

face titles from mineral rights in the case of coal

lands, and that establishing the Bureau of Mines.

All these have met with general approval, and they

evidence the fact that when public sentiment be-

comes sufficiently concordant and strong to induce

Congress to legislate, good laws are apt to be the re-

sult. The Bureau of Mines was established in July

and Mr. J. A. Holmes appointed Director in Sep-

tember. While there was some friction over the ap-

pointment, it has disappeared and everyone is now

working cordially to assure the success of the new

Bureau. So far, the work has been largely confined

to investigations relating to coal mining and. quite

properly, the main emphasis has been placed on im-

provement of conditions as regards health and safety

of the men. The Bureau has equipped a number of

demonstration cars and is carrying on a campaign

of education at the mines themselves. At the same

time the cars are available for mine-rescue work and

as temporary hospitals in case of accidents. Ap-

parently the new work is producing quick results, as

accidents during the last year have been less serious

than before. It is inevitable that some will occur, as

in the operation of the best conducted railroads, but

the number can and must be steadily decreased. It

is hoped that this service may be rapidly extended

80 as to benefit the metal as weU as coal miners, and

it is further expected that systematic technical in-

vestigations of mining and metallurgical methods

will shortly be undertaken. The readiness of Con-

gress to support good work when well done has been

shown by the growth of the appropriations for the

United States Geological Survey, and a cheering

sign of the times that came just at the close of the

year was the appropriation, without any opposition,

of $100,000 for the work of the Geological Survey in

Alaska during the next year. Mr. A. H. Brooks and

his associates have done well and it is good to know

that the fact is so well appreciated. The sum now

appropriated for this branch of the Survey work

just equals the amount given Clarence King for the

whole, when the Survey was organized. This and

more is required, however, if information, evidently

much needed, regarding the great northern country,

is to be placed before the public. The most bitter

controversies that have arisen regarding conserva-

tion matters have centred on Alaska, and it would

evidently be economical to collect as rapidly as pos-

sible, full and authoritative data regarding its re-

sources. Change in the methods of disposing of

mineral found on public land is inevitable and de-

sirable. It is of the utmost importance, however,

that such be based on full information and that

rights acquired prior to the change be fully ,.

tected. ...'I" is
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The Clifton-Morenci District

of Arizona— III

By William L. Tovote

Machinery.—As far as mining machinery goes,

Morenei is rather an uninteresting camp. The coun-

try, on account of its rugged character and steep

hillslopes, lends itself splendidly to mining through

adits. The few shafts of the district hardly exceed

400 or 500 ft. in depth, with the exception of the

Coronado, which is 700 ft., and the Copper King, 900

ft. deep. There is one good steel head-frame at the

Clay shaft of the A. C, but the hoist there is little

used, the main shaft for the lower workings being

the Humboldt. The head-frames at the Humboldt

and Coronado are rather spectacular, the construc-

tions being old wooden affairs which were patched

and built up higher when new and heavier hoisting

engines were installed, these being set farther back

than the original machines for which the frames

were built. The new Coronado hoist is the best in

the district. It was installed about a year ago, after

years of uncertainty with the old one, during which

time it was feared that the old hoist would break

down when most needed. The fuel used is now gen-

erally oil at the A. C, while the D. C. still continues

to use coal for some of its boilers. Besides coal,

wood was used as fuel at the Coronado until re-

cently. The compressors are mostly good and of

modern construction, but rather small, as little ma-

chine-drill work is done, considering the size of the

mines. The biggest plant is at the Humboldt, of the

A. C. Gas-engines furnish power for the D. C. power-

house, operating electrical and smelting machinery

at Morenei, and the D. C. concentrator. Gas-engines

are also used at the A. C. power-plants, at Clifton,

and at the foot of the Longfellow incline. The D. C.

power-house is considered one of the most complete

in Arizona.

Concrete for supporting heavy ground in the mines

is being employed more and more by the D. C. and

has proved economical. The usual mixture, I think,

is 1 wheelbarrow of cement to 3 of sand, and 8 of

pebbles. The A. C. has used concrete for a sort of

bottom plate on which to stand the heaviest obtain-

able round timber in their Humboldt adit and filled

the space behind with dry rock-wall. The result is

an ornamental wall which costs probably about the

same as the solid concrete pillars of the D. C, but

lacks the strength and durability of the latter. The
A. C. has an electric-haulage system operating

through the Humboldt and Clay mines on the adit

level, and connecting with the concentrator and head

of the Longfellow incline. Otherwise mule haulage

and hand tramming is employed underground. The
D. C. has a narrow-gauge steam railroad connecting

the mines with the concentrator and smelter. The
mines of the district are all well ventilated naturally,

but the caving methods tend to obstruct the air

circulation, as they cut off the connection upward
ra^was formerly kept open by raises to the waste

of th'Qriving the high raises preparatory to caving

also works some hardships on the men through poor

air and powder gas. Some of the caving slopes have

become rather hot lately, owing to lack of ventila-

tion. Water is practically absent in these mines

and a great deal of dust results from mining opera-

tions, which is, perhaps, the worst feature of the

mines ; especially where the ore is dropped down a

great distance in the main chutes to the tramming

levels.

The term 'ore' in the Clifton-Morenci district is

a very flexible one, and is determined often by eco-

nomic conditions, since disseminated copper sulphide

and oxides are to be found throughout wide areas

that do not produce paying grades of ore under

present methods of extraction. In Copper moun-

tain it is difficult to find any part of the porphyry

that does not carry at least 0.5% copper. The tenor

of the ore is kept at present a little above 3% cop-

per (about 3.15%). A large amount of lower grade

is mined, the average being made up by mixing with

richer ores. Any change in prices of copper or

improvement in concentrating would affect the re-

sult of present operating methods and conditions.

Concentration is necessary and a number of large

plants are in operation in the district. The D. C.

concentrator at Morenei was built in two units of

estimated capacity of 550 tons per 24 hours each,

but is now treating an average of from 1400 to

1450 tons per day. There are 130 to 135 men em-

ployed. The engine-power is nearly 1000 hp. avail-

able, of which 800 to 850 is in constant use. The

sample-mill absorbs 20 hp. The loss in tailing is

between 0.6% and 0.7% copper. Concentration is

at the ratio of about 6 or 7 into 1, at a cost of

about 60e. per ton treated. The A. C. concentrator

No. 6 is at Morenei. The older, No. 5, is idle.

Built for 750 tons per day. No. 6 is treating 950 to

1000 tons in 24 hours, employing about 100 men and

between 600 and 700 hp. Loss in tailing is about

the same as at the D. C. mill, or slightly higher

(0.7% copper). The cost is about the same. These

two plants are probably the best in the di.strict and

represent somewhat different features, as the D. C.

plant carries classification to a high degree before

concentration is luidertaken, while the A. C. plant

avoids this. Sizing-trommels at the D. C. mill are

"/s-in., y^-in., 7-mm.. 5-mm.. and 2V2-mm. The A.

C. mill has one trommel screening to % i"- 1 in..

and oversize. The D. C. concentrator was the first

of a type that has since been duplicated at Cananea

and Xacozari. The A. C. plant was designed in the

offices of the company by C. D. Claric and D. L. H.

Forbes. The Ilarz .jig is favored at the D. C while

the Hancock jig is preferred at the A. C. mill.

For the treatment of sand and slime, WiWey tables

and Frue vanners were put in originally, the num-

ber having been increased since in both mills, with

addition of Deister machines. Hand picking of first-

class ore follows crushing in gyratory crushers, but

facilities for this are limited in the A. C. plant.

The amount of sorted ore per month in the D. C.

mill is about 600 tons; in the A. C. mill. 100 tons.

Water is a very important item, and it is being

pumped from Eagle creek, a tributary of the Gila.
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over five miles distant, against a head of about 1500

ft. A new pumping plant with Nordberg pumps has

just been finished, doing away with pumping from

the San Francisco river. Rigid economy is exer-

cised. The water is run to numerous settling-tanks,

neutralized, clarified with lime, and re-used. An-

other important item is the disposing of the mill-

tailing that formerly, and occasionally still, finds its

way back into the Gila, causing litigation. It is

disposed of now in arroyos among the Gila foothills

below Morenei canyon behind dams built largely

Packing Futl.

of the tailing itself. The D. C. pierced the ridge

west of Chase creek and constructed flumes for over

three miles to carry the tailing there. Other con-

centrating plants are those of the Sh. C. and the

A. C. (No. 1 to 4) at Clifton. The A. C. mill, at

Clifton, was not built according to any systematic

plan, l)ut has grown from a small beginning. It is

not considered modern and the loss in tailing is

said to be about 19* copper. It includes a leaching

plant for treating low-grade oxide ores. The process

employed is guarded with the utmost secrecy, but

is. if my information is correct, merely a system

is considered antiquated, even after expending over

$200,000 recently in remodeling. Before the reno-

vation was decided upon, its removal to a new site

in the Gila valley was strongly urged, as its present

situation in the narrow bottom-land of the San Fran-
cisco river is congested, and the haulage of con-

centrate, mostly down grade, would balance the up-

grade haul of coke, and other supplies. The D. C.

converter plant, while somewhat lacking in up-to-

date mechanical appliances, makes the cheapest blis-

ter copper of any of the Phelps-Dodge plants in

the Southwest, probably on account of the availa-

bility of an exceptionally favorable converter-lining,

consisting of a porphyritic ore mined close to the

Coiiper mountain fault, where a dike surrounded
by shale has been almost completely kaolinized, con-

sisting now of granular quartz, with ehalcocite, py-

rite. and native copper, in a mixture of clay, the

Morenei, Arizona.

publicly outlined by Karl Schnable. an eminent Ger-

man metallurgist, and consists of the application of

dilute sulphuric acid antl steam to oxidized copper

ores. The resulting copper sulphate is precipitated

on iron scrap in the usual way. The sulphuric acid

required for the process is made at Clifton in the

A. C. 's sulphuric-acid plant; pyrite for that purpose

being mined from the Joy blanket-vein at Morenei.

Of reduction works, there are three in the dis-

trict. The D. C. at Morenei, the A. C. and Sh. C.

at Clifton. The Sh. C. 's smelter is considered the

most modern in the district and is noted for (Ik-

great length of its campaigns. The A. C. smelter

Concentrator Canyon.

ore ranging well over 4% copper. Besides this,

flue-dust briquetted with clayey ore is also used

for converter-lining.

The district is connected by the Arizona & New

Mexico railroad (A. C.) with the S. P. at Lords-

burg, N. M., and with the E. P. & S. W. at Hachita,

N. M. The A. & N. M. is standard gauge, Clifton

being one terminal. The Morenei Southern rail-

road (D. C.) connects at Guthrie, on the Gila,

It is narrow gauge, like the rest of the local rail-

ways of the district. Its course through the Gila

foothills up to Morenei is, perhaps, without parallel,

making the steep ascent in a series of curves that

culminate in four loops in the last half-mile of

Morenei canyon. The Coronado railroad (A. C.)

connects Clifton with Metcalf ; the Shannon railroad

connects Clifton with Shannon hill. Local tram

and yard railroads are the A. C. steam trams from

Metcalf to the foot of Coronado incline, and fp

the top of the incline to the mine; its electrux*^ '^
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road at Morenei, and the D. C. steam-tram and yard

railroad at Morenei. The production of the district

in 1909 was 74,000,000 lb. copper, of which the A.

C. produced about 34,000,000 lb., the D. C. 22,000,000

lb., and the Sh. C. 18,000,000 pounds.

The social-economic features of the district are

somewhat exceptional for an American mining camp
of this size. Clifton, with its reduction works, is

an 'open town,' recently incorporated, with a pop-

ulation of about 7000, but Morenei, with between

5000 and 6000 people, and Metcalf-Shannon hill,

with between 2000 and 3000, are 'closed' camps,

where the companies hold, as mining claims, all

the ground upon which the towns are built, as well

as a large area beyond their limits. The companies

run the only stores and hostelries, and control the

traffic with their railroads. Only a few small frac-

tions have been overlooked in locating claims, and

these have been seized upon as sites for stores, sa-

loons, and other enterprises typical of Western min-

ing camps. The camps themselves, because there

are no saloons, are called 'dry.' The working force

is mostly Mexican with some Spaniards and Italians.

The 'white' population consists of Scotch families

from Nova Scotia, and Cornishmen. Of native Amer-

icans there are few, except in Clifton, where also

a number of Scottish families are to be found, as

the A. C. is a Scotch company. The wages of the

district are, Mexican, including Spaniards and Ital-

ians: timbermen, $2.50; miners, $2.25; laborers.

$1.75; piston-maehine men, $2.50: hammer-machine
men, $2.25. 'White': timbermen. $2.75 to $3.50

(stope-boss) ; machine men and miners. $2.50 to $3

:

foremen, $4.50; shift-bosses, $3.75 to $4.25. These

wages are low in comparison with other camps in

Arizona, where a flat rate of $3.50 for all under-

ground work is the standard, and where timbermen

and shaftmen draw $4 and $4.50 per day. Notwith-

standing the low price, the Mexican labor is ex-

tremely efficient, if properly supervised : it is also

easily handled and plentiful. In spite of the low

wages, the cost of living is fully as high as in

other mining camps in Arizona, or rather, if one

compares the store prices at Douglas and Bisbee

with those of the same company (Phelps-Dodge) at

Morenei, it will be found, as a rule, the latter are

slightly higher. However, the service in the D. C.

store, at Morenei, is thoroughly good. A large

stock of goods, first-class both as to quality and va-

riety, is carried and it affords much better buying
facilities than would be expected in a mining camp
having only a few hundred white people. Besides

the store, the D. C. keeps a first-class liotel, with

table board at $30 per month, a pleasant clubhouse
with library, reading-room, and gymnasium, and
also contributes liberally to the upkeep of church
service. All the companies afford free medical at-

tendance and hospital service : paying, in ease of

accident, half wages, and of death, $750 insurance,

provided from small monthly deductions from wages.
The A. C.'s stores at Clifton, Morenei, Metealf. and
Coronado are, in spite of the same prices, far in-

-•^Eerior to the D. C. stores as far as arrangement.
^-jiness, and service are concerned. The former

of th*.

company's boarding and rooming-houses are in

charge of Chinamen, and are inferior to many sim-

ilar institutions elsewhere, even in small Western

mining camps. Board is $25 per month. The A. C.

has long had, in professional circles, the reputation

of being backward, but. aside from that, the vis-

itor seems to see everywhere a lack of interest on

behalf of the company in the welfare of its far-

away place of business. The lack of sanitation and

cleanliness, and the congestion of houses, compare

very unfavorably with the conditions at the D. C.

mine, which supports an efficient scavenger service

and has established a 30-ft. space between houses.

It is usually easy to tell by the appearance of the

town where D. C. ground ends and A. C. ground

begins. Frequent typhoid epidemics have occurred

in the past, though the last year or two have shown

some improvement in that direction. The sale of

the A. C. to either Cole-Ryan or Phelps-Dodge in-

terests, that has been pending lately, even if it

should, in the latter case, make the greater part

of the district a one-company affair, would certainly

prove a blessing for the camp and insure for it a

brighter and happier future.

As to the future of the district, it may be said

that the mines of the D. C. at Morenei, have evi-

dently a limited lease on life, should future devel-

opment not disclose a workable zinc and copper

deposit below the barren pyrite zone. However,

the great holdings of the company along the por-

])hyry belt between Morenei and Metealf. and in

the granite area to the north and west, have de-

veloped promising features since prospect work has

been carried on more vigorously. The A. C. is

more favored by the richness of its ore than in

the extent of its properties, but has been less pro-

gressive in every respect. The one exception is

tliat part of the property at Metealf. where P. B.

Scottland has done everything in his power to make
an up-to-date mining camp out of a neglected as-

sortment of mines, but even here his efforts are

limited by an over-cautious board of directors. The

A. C. with its richer, greater, and deeper ore de-

posits, has been outstripped by the smaller D. C.

in everything but production. T. Colquhoun, the

former president and general manager of the A. C.

was the first to put this comjiany on a paying basis,

and. ably assisted by Paul Nicholas, made it a fac-

tor in the copper market. lender his administra-

tion most of the existing modern improvements

were made, including the electric-haulage, concen-

trator No. 6, at Jlorenei. the leaching of low-grade

oxide ores, and many other things. In later years

he appeared to rest somewhat on his laurels and

great things were expected from the new manage-

ment. While this has accomplished much in the

way of improvements in smelting, concentrating,

and in improved surface appearance, the mining

end is not faring well under it. For example, there

are the two great deposits of the- Coronado and

the Longfellow veins. The first can be tapped with

an adit slightly over a mile in length at a depth of

1300 ft. and more, 700 ft. of which has been proved

workable bv shaft sinkins:. as the ore continues
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down. The ground between is mineralized, inelnd-

ing several branches of the same Coronado fault-

vein, that splits in its eastern part and has been

successfully prospected by the Sh. C. in the Little

Coronado mine. The A. C. has the Pyramid and

other veins along the probable course of such an

adit as here proposed, and could have had all the

ground between for almost nothing. The adit has

been advised by nearly every superintendent in Met-

calf. but it never has been started. Instead, the

ore is hoisted through the Coronado shaft from

depths ranging from 500 to 700 ft., dumped in bins,

drawn into cars and trammed by steam railroad for

over a mile, sent down 3200 ft. on the Coronado

incline, dumped into bins, drawn into other railroad

cars, carried about a mile into Metcalf, dumped
again in bins, and from there transported by the

Coronado railroad six miles down to Clifton, to be

handled by an old-style concentrator. A deep adit

would avoid much of this expense.

,

Ttiliary Lava Cliffs.

The Longfellow vein is formed by the union

of the Yankie lode with the Quartzite fault. The
fault is pronounced and repeats the features of the

Coronado in strike, being nearly east-west, with

dip steep to the south, and followed on its north

wall by an irregular diabase intrusion. The Yankie

lode changes its dip to the north, conforming to

the dip of the fault at the juncture. The course

of the fault is plain and can be followed on the

surface from the Yankie mine (D. C.) across the

deep trench of Chase creek, to where it disappears

under the Gila conglomerate. This vein was
opened from the old Longfellow inclined shaft, and
adits driven for the exploitation of metasomatic
orebodies to the south. Near the bottom of Chase
creek, and close to the Coronado railroad level, it

was found strong but leached, as was to be expected

near the surface, in the underground quarries that

had been worked there by the A. C. for converter-

lining. Higher up on the slope, it was cut by an
assessment adit driven nearly parallel and just out-

side of a great north-sonth cross-vein, that made a

good orebody near its intersection with the fault.

This adit was driven through the vein, which was
strong but leached, through the diabase, here ex-

ceptionally wide, and into the quartzite foot-wnll.

and .still they were looking for the vein farther

ahead. Instead of following this vein from any

point on the slope of the hill with an adit, a ver-

tical shaft was sunk through quartzite and granite

for over 500 feet.

Mining Laws of Burma
By C. Dawes Clark

In these times, when government ownership of

natural resources has become a live question; when
centralization, reservation, and reclamation are the

ever recurrent topics of the day, and when the word
'conservation,' sung to various tunes and cadences

has become the battle hymn of a political faction, it

may be worth our while to pause a moment and ob-

serve the effect of some of these tendencies else-

where. This may help us to discover to what extent

the extension of a centralized, paternalistic control

of our natural resources may be beneficial to the

nation ; whether these conceptions work out well in

practice ; how governmental ownership of mines may
affect the development and utilization of natural re-

sources ; and finally, if our American economic ideals

could exist and thrive under a really paternalistic

government.

The Government of India represents probably the

highest development of a strictly paternal govern-

ment. Its comparatively few but broad and far-

reaching laws, dealing frequently with the most

delicate and intricate social and religious problems,

are efficiently and painstakingly administered by

that highly trained corps, the Indian Civil Service

and its allied branches. Burma, that is upper Burma,

has only been administered by the British since

about 1890. The country was annexed in 1886, after

Mandalay. its capital, had been seized by the troops.

This was followed by several years of 'dacoit.v,' or

brigandage, which was gradually but efficiently sup-

pressed. The natives then settled down to a most

peaceful and contented condition, and their rights

and privileges have been most sedulously cared for

by the administration ever since. The mining laws

of Burma are thus interesting in that they represent

the latest work of the Indian Government and suffi-

cient time has elapsed—twenty years—to enable the

observer to mark what progress in mining an en-

tirely new country has made since being thrown open

to civilization.

All minerals, ores. coal. oil. and precious stones

are held to have become the property of the Crown.

Xo exclusive permanent rights to any such property

can now. be obtained. Various classes of privileges

and concessions leading up to leases can be obtained

by those presumably able to do the work, under

which leases the valuable natural products may be

extracted on payment of royalties to the Govern-

ment. This paper will deal principally with the

rules governing metal mining. The forms of privi-

leges listed below may be granted at the option of

the local authorities.

The Exploring License.—This may be obtained by

practically any person on application to the Deputy

Commissioner of the District, and on pa.yment of Rs.

10 ($3.33). It gives the holder the right for one year

to explore and prospect within an indefinite area, as

applied for, included in the district. Xo rights, how-

ever, accrue to the holder on any ores or minerals or

valuable deposits which may lie thus found, nor is
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any other person prevented from exploring or pros-

pecting the same area or deposit. The only real

privilege attached to the license is the statement

that in the event of two parties asking for further

rights over the same deposit or area, the one holding

an exploring license would receive more favorable

consideration on that account. As might be ex-

pected, this rather useless license is seldom, if ever,

applied for.

The Certificate of Approval.—Before any more

definite prospecting rights may be granted the ap-

plicant must obtain a certificate of approval. This

is granted by the Revenue Secretary of the Province

acting for the Lieutenant Governor, to those pre-

sumably able to properly prospect and finally to de-

velop and work deposits which may be found. It is

good for one year and for one district only and for

the particular metals sought for as stated. One of

these certificates must accompany each application

for prospecting license and is surrendered if the

license is granted. The avowed intention of the Gov-

ernment in requiring such a certificate is to prevent

rights to mineral wealth getting into the hands of

those financially or otherwise unable to develop them
properly. The effect of this restriction is not wholly

that intended by its authors, and it has resulted in

more harm than the reverse, in retarding the de-

velopment of the mineral resources of the country.

for, it not only most effectually bars out the real

prospector, as we know him in America and Aus-

tralia, but it caiLses useless delays and sometimes

futile inquiries into the standing of legitimate small

companies which might be fully able to prospect and
develop a property with a view to transferring it to

a more powerful organization if its development

proved satisfactory, and yet not possess at the outset

sufficient means to carry on large mining operations.

At the same time, too, in spite of the intention of the

laws to keep out undesirable applicants for pros-

pecting licenses, various 'experts,' 'mining engi-

neers,' and others, do at times succeed in blarneying

certificates of approval from the government oiifi-

cials; and thus a species of wild-cat finds a habitat

in Burma as well as elsewhere.

The Prospecting License.—These are granted over

definite limited, but not necessarily surveyed, areas

by the Deputy Commissioner of the District to par-

ties possessing a certificate of approval. The applica-

tion must contain a map and a suitable description

of the boundaries of the property; the shape of the

tract may not in length exceed four times its width.

The area which may be taken up varies with the

metals sought, and in the case of the precious metals

cannot exceed one square mile without special

sanction of the Government of India. The prospect-

ing license is granted for one year only and may be

renewed at the option of the Government for one or

more .successive years. A deposit of Rs. 100 ($33.33)

is required. This deposit is returned on the expira-

tion of the license if its provisions have been ob-

served by the licensee. The grantee of such a license

may enter upon the land and conduct any sort of

mining operations. He may extract minerahs, or

metals, and remove them provided he pays the stipu-

lated royalties to Government. These royalties vary

with the value of the metal contents. In the case of

iron the royalty is the absurdly low figure of one-

half anna (1 cent) per ton, in the case of lead, cop-

per, etc., the royalty is 2Vii% of the net value of the

contents, while in the case of gold and silver the

royalty is IV^V' of the net recovery of the metals.

The royalty for precious stones is 30% of the net

profits of the company. There are other restrictions

attached to the license. The licensee must pay suit-

able compensation to any agricultural interests in-

jured by his operations at prices adjusted by the

Deputy Commissioner: he may not cut any tree over

8 in. diam. without first obtaining permission from

that overworked official, and at the expiration of his.

license must fill up or fence in all excavations and

working places. The rights conferred by the licen.se

may not be transferred without first obtaining the

sanction of Government. The prospecting license, if

its provisions are observed, gives the . grantee the

right to a mining lease on the property, subject, as

always, to the approval of the local government as

to the fitness of the owners financially and otherwise

to conduct more permanent mining operations.

The Mining Lease.—This may be granted by the

local government (that is, the Lieutenant Governor

of the Province and his staff) over the same areas for

which prospecting licenses are granted and on ref-

erence to the Government of India the area may be

extended to 10 square miles. In special cases, on

reference to the Secretary of State for India, cer-

tain concessions have been granted over still larger

areas. The mining lease may be drawn up for any

period up to 30 years and subject to the same royal-

ties the lessee may conduct any mining operations

needful, subject to the additional rules covering ac-

cidents, inspection, etc. A fixed ground rent of

8 annas (16c.) per acre is levied annually and a fur-

ther rent for .such land as is actually occupied by

mining operations or otherwise used and improved.

These rents are, however, deducted from any royal-

ties paid, so that when the royalty exceeds the

ground rent, no rent, as such, is paid. Two recent

leases covering the metals, lead, copper, etc.. read

that the royalty paid should be 2^/2% of the net

value of the ore at the pit mouth, said value to be

computed from the current London prices for the

ore less the cost of its transport to London. In the

case of gold and silver, the royalty may. at the

option of the lessee, be changed to become Ti/j^f of

the net profits of the mining company. The lease

stipulates the metals covered by it and it is con-

ceivable that two or more lessees might be working

in the same area for different metals. Bi-annual

statements of tonnage and assays are required of the

lessee and the property itself or the company's books

are at all times subject to government inspection.

Laws Referring to Explosives.—With the Los An-

geles 7'i'»(('.N- disaster so fresh in memory, it will be

of interest to note that the laws governing the sale,

transportation, and possession of explosives in Burma

are very strict and are stringently enforced. Xo

explosives may be bought, transported, or possessed

without a special license covering the particular
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purchase, shipment, and use of the definitely desig-

nated quantity. These licenses are ohtainable from

the Deputy Commissioner of the District wherein

the explosives are to be used. They can only be ob-

tained by parties known to the officials as suitable

and proper persons really conducting operations re-

quiring the use of explosives. The explosives must
be kept in .standard magazines scientifically designed

to minimize risk of accident, or theft. These licenses

are rather diflfieult to obtain, and may cause delay
in conducting operations, and the multiplicity of

rules covering the safe transport of the explosive

make the "freight a very heavy item; yet it would
seem that greater precautions in limiting the own-
ership and use of explosives might well be advisable

in the United States.

How the Laws Work in Practice.—Whatever may
be the meritfi of the above methods of handling a

country's mineral wealth, it mu.st be admitted by
any impartial observer that the mining laws have
had the effect of retarding the mineral develop-

ment of the country. Burma, with its 239,000 square
miles, spreads through a considerable range of lati-

tude and longitude, being over 1200 miles long, in

a north and south direction. It presents a great
variety of topographical conditions, and rocks of
numerous geological ages are exposed. Ores and
minerals are widely distributed, as proved by the
numerous and varied samples brought in by the
natives. But as yet very little is known of these
ores as prospective mine-makers. Two gold-dredg-
ing companies, one of which is paying well, and
two lead-silver pro.spects undergoing development,
and some alluvial tin workings represent the sum
total of the metal-working activities of the country
at the pre.sent time. I do not claim that Burma
is remarkably rich in ores, or especially alluring
to the mining world, but merely that little is now
knowrr of its possibilities, and under the existing
laws it is probable that very little will be known
for a long time. There is not, to my knowledge,
a single real prospector in the country, and there
IS no place left for him and no inducement to draw
him thither. Xor can prospecting of a general and
inceptive character be either economically or in-

telligently done by a mining company: nor is the
usual technical man who might be in charge of
such operations best fitted for conducting jirospect-

ing operations. What is needed to open up the
country is the hardy, alert prospector, who puts
his own time and work, and usually his own for-

tunes and hopes into the ground, showing up the
leads, usually on the verge of starvation, yet some-
how managing to exist and to turn up at intervals

showings that are worth buying at a reasonable
price on the chance of further work developing a

paying property. Thus, while losing the services
of the prospector, no commensurate advantage is

L'ained in the attem{)t to restrict the possession of

mineral rights to those possessed of sufficient cap-
ital to work them. Indeed, such a precaution seems
quite unneees.sary, for judging from results in the

I'nited States under our policy of laisse.z fnire, the

properties of merit gravitate eapitalward quite fast

enough. Nor are failures by any means wholly
useless: indeed, they are one of the most patent
factors in developing the mining industry of any
region. In most eases the good properties are made
out of several successive expensive failures, each
one bringing the property more nearly into the
condition in which its work can be finally under-
taken with confidence on a proper scale with ap-
proved appliances and an assured success. If it is

true that mines are not found, but made, then it

is also true that most of them are made out of the
bones of several earlier companies, each one of
which has contributed in its hopeful, futile way
its all to the making of the property. To attempt
to legislate as to who shall own mining rights will

alwa.vs be an economic crime, and as such will
speedily be corrected by the inexorable economic
laws to which any nation and country is more surely
sub.ject than to those in the statute books. In ope-
rating under this leasing system, there are uncer-
tainties and difficulties which the investor must, if

he is wise, take into consideration as well as the
usual labor and climatic drawbacks inseparable
from tropical work. Leases can not be made to
cover every conceivable contingency, and their in-

terpretation is left to a somewhat autocratic and
arbitrary government. As an example of one of
the many difficult questions to handle under a leas-

ing system, I will note the case of one lead-mining
company working in ore containing about 40% Pb
as well as 19% Zn. the latter in a form not separa-

ble from the lead by any known mechanical process.

As the ore was smelted the zinc was not only lost,

but was a detriment to the ore to the extent of $5
or more per ton; yet the Government demanded
that royalty be paid on the zinc content. This

brings up a whole series of nice questions as to

what is metallurgically or economically possible. It

illustrates some of the difficulties that arise when
rather general laws are left to the enforcement of

well-meaning but technically ignorant officials. A
still more serious question to handle under the leas-

ing system is the waste of ore; how much may be

left in the mine? By what method must the mine
be worked? Who can prescribe the right balance

between working costs, extraction, safety, and losses,

but the one who is not only the operator but the

real owner of the property? All this tends to de-

crease the value of a Government-owned property

and must be allowed for by the wise investor. By
all means, let our mines be privately owned and

handled as the conditions demand. If the Govern-

ment must have a royalty from its mineral wealth,

it will be better to take it in the form of a tax on

profits.

The deepest gold mine in the world not long since

was that of the Xew Chum Railway company at

Bendigo, Australia, down 4120 ft., but this has now
taken second place, the shaft on the Victoria Con-

solidated, also at Bendigo, having reached 4600 and

going to 5000 ft. This is deeper now than that of

the deepest gold mine in America, the Kennedy, at

Jackson, California, by more than 1000 feet.
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The Petroleum Industry in

California

By Ralph Arnold

*Saiita Maria District.—The Santa Maria district

lies in the northwestern part of Santa Barbara

county and comprises the Orcutt or Santa Maria

field proper, the Cat Canyon field, and the Lompoc

field. The first mentioned furnishes a large per-

centage of the refining oil of the State, its yield

ranging from 24 to 27° Baume in gravity and from

20 to 1000 bbl. per day in individual production.

The Cat Canyon field yields 12 to 16° Baume oil,

the individual daily production varying from 75 to

8000 bbl. The Lompoc field yields oil of 14 to 35°

Baume gravity, the individual production varying

from 20 to 600 bbl. per day. Two pipe-lines of the

Union Oil Co. and one of the Standard Oil Co. con-

nect the field with Port Harford, while a line of the

Associated Oil Co. runs to Gaviota. The Palmer Oil

Co. is now considering the extension of its recently

acquired line to some point on the tide-water.

Attention in the Santa Maria district has been

centred mainly in the Cat Canyon field, which came

into prominence over two years ago through the ad-

vent of Palmer well No. 1. The Palmer company is

still the most important producer, its well No. 2,

which came in during June of this year with a pro-

duction of from 5000 to 8000 bbl. per day, of 15°

Baume oil, being the best producer yet recorded for

the Cat Canyon area. In addition, wells No. 3 and 4

of the same company are being finished with every

prospect of becoming good produicers. Las Alamos

Petroleum Co.'s well No. 1, a mile north of the

Palmer, has found promising sands and has flowed

at times, assuring a good production when the 'sand-

ing up' caused by heavy gas pressure has been

remedied. The oil coming from this well at present

is a little heavier than that of the Palmer, but a

better grade will probably be found after the well

has produced for some time, as has been the case

with all of the wells in the field. About two miles

cast of the Palmer, the New Pennsylvania and

Brooks oil companies have each brought in pro-

ducers, the former's yielding very heavy oil that

has made its recovery difficult, the latter 's yielding

oil of 14 to 15° Baume gravity at the rate of 500 to

600 bbl. per day. The Brooks well is the farthest

«ast of any of the producers in this district. Other

wells varying in capacity from 150 to 1500 bbl. per

day have been brought in or increased in capacity

by the Dome and Union Oil companies, near the

Palmer. The Summit well three miles north of the

Palmer, the Carpinteria well three and one-half

miles east, and the Princess and Dome wells seven

or eight miles southeast of the developed part of the

field are prospects that offer varying degrees of

evidence of success. A well is being started in the

region of Tepusquet creek that should test the pos-

sibilities of the region northeast of the Cat Canyon

field. Other drilling wells that will materially ex-

Continued from Mining and Scientific Press, page 76.

tend the limit of the same field, are being drilled

north of the New Pennsylvania and Brooks wells.

Drilling in the region of the Santa Ynez has not

been attended by any marked success. The wells

south of the Santa Ynez river known as the Las

Cruces and Micaela, have been abandoned and the

San Lucas, four miles southeast of Santa Ynez, is

still drilling at over 3000 ft. with only remote

chances of success. The wells in the eastern end of

the Purisima hills west of Santa Ynez have so far

failed to encounter commercially productive sands.

The Orcutt, or Santa Maria field, has been ex-

tended only slightly to the southeast, the extension

being due to the bringing in of several wells by the

Western Union Oil Co. along the eastern border of

its property. The wells, though not large producers,

have yielded a good quality of oil in fair quantities.

The well of the Los Flores Oil Co. to the east of the

new Western Union wells, and between the Santa

Maria and Cat Canyon fields, have not shown oil at

the depths at which they were expected to produce.

Some new wells have been put down in the proved

area of the old field, but not as many as would have

been, had not the Union, the holder of a major por-

tion of the field, largely transferred its activities to

the Midway district during the early part of the

year.

Considerable territory was added to the proved

area of the Lompoc field by development during the

year. Toward the east the field was extended by the

Federal well which found the light oil-sands origi-

nally penetrated by the famous 4400-ft. well of the

Los Alamos Oil & Development Co., a mile or so

west. Still farther east and south of the Federal

well, the Lompoc Oil & Development Co. has suc-

ceeded in securing oil at about 4400 ft., while west

of the latter a 150-bbl. daily production is secured

from a well 2800 ft. deep by the Gem Oil Co. De-

velopment at the western extremity of the Purisima

hills has resulted in the bringing in of several good

wells on the Effson lease of the Union Oil Co. and

several other properties. Little development has

taken place in the main part of the Lompoc field,

especially since the Union Oil Co. has been bending

its energies toward developing its properties in the

Midway and Sunset districts. One or two wells are

being drilled in the region of Casmalia west of the

main Santa Maria field with, as yet. undetermined

results. The old Southern Pacific well north of Cas-

malia is still the only producer in this part of the

district.

Santa Clara Valley District.—Considerable de-

velopment has taken place in Ventura county owing

to the fact that the light-gravity or refining oil is

obtained in several of the different fields of tliis part

of the State. The greatest development has proba-

bly been in the Upper Ojai valley, where the Bard,

Pyramid, and two or three other companies have

been bringing in some good wells. Development has

also been quite active in the Little Sespe country,

where the Cosmopolitan Oil Co.. D. L. Peters, and

several other interests have drilled productive wells

into the light formation. Some 100-bbl. wells of

34° gravity oil have been reported among those
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drilled. Development is being carried on in prac-

tically all of the fields along the south side of the

Santa Clara valley. One well in particular, that of

the Montebello Oil Co., just east of the Bardsdale

wells of the Union Oil Co., has attained a depth of

about 2400 ft. and has found a considerable thick-

ness of what is believed to be producing sand. Other
new wells are being started just east of here and
also south of Santa Paula. In the region of Sulphur
mountain two or three holes are now going down
witli the prospect of securing more or less oil from
the Monterey or Modelo shale formation which com-
prises the greater part of this prominent ridge.

There is also some new develo])ment in the canyons
immediately in front of and to the south of Sulphur
mountain, where the Union Oil Co. and E. E. Hen-
derson are endeavoring to increase their production
of light-gravity oil. One new well of importance
has been completed in the Simi valley, south of the

Santa Clara Valley district. This is the well of the
Scareb Oil Co.. which has brought in a 250-bbl. well

of 18° gravity oil at 1800 ft. This showing in a new
field is encouraging and indicates the possible ad-
dition of another in Ventura county.

Los Angeles and Puente Hills Districts.—Little
new work has been done in citlicr of these districts

during the year, a slight southward extension of the
Olinda field and the bringing in of one or two ex-

ceptional producers at the western end of the Brea
Canyon field being most important. A well which
gives more promise of success is being drilled on the
Fundenburg ranch near Spadra. north of the Olinda
field. The .success of this will mean the continuing
of exploratory work on the north flank of the Puente
hills. A few new wells were brought in in the Sher-
man field west of Los Angeles, but nothing that can
be considered of importance transpired in this part
of the district. Ea.st of Los Angeles and near the
city limits the Dollar Oil Co. is said to have found
favorable indications in its prospect well.

Other Districts.—In addition to the developments
mentioned above, there have been prospect holes put
down in the incinity north of Fresno, with negative
results to 1800 ft., where the hole was abandoned.
Two or three wells have been drilled or are being
put down in the Cholame district in southeastern
Monterey county. Developments in the Lone Oak
district of eastern Monterey county have been aban-
doned after several wells reached the granite forma-
tion which underlies this district without finding
commercial quantities of oil. On the west side of
the Salinas valley there have been one or two wells
drilled, but so far without positive results, although
the wells are still drilling and .show some indications
of ultimate success. Some development has taken
place in Humboldt county. One well, drilled on the
Bonanza ranch of Z. Russ & Sons Co. on Bear River,
has been temporarily abandoned after striking small

amounts of gas and oil. Drilling at another well,

that of the Mattole Development Co.. near the town
of Petrolia, has also been temporarily suspended,
althoujrh good indications of oil are found on the

surface. Still a third well, three and a half miles

northwest of Petrolia, attained a depth of 700 ft..

and it is reported that sufficient gas to run the en-
gine was found. Operations are being continued.
Two wells were drilled during 1910 in the Los Gatos
field, but it is impossible to secure definite informa-
tion. It is believed that they were not especially
successful. Development is just beginning in the
Valleeitos district, forty miles northwest of Coalinga.
A limited area in this district is believed to repro-
duce the conditions of the Coalinga field on a minia-
ture scale, and some fairly good producers will prob-
ably be brought in here. Work on the Carrizo plains
is confined to one well which is now being drilled
by Honolulu capital, two miles southeast of White's
camp. Drilling here has not progressed far enough
to indicate anything as to the possibilities of the ter-
ritory. Two or three wells are now being put down
in the San Emidio district due south of Bakersfield
and twenty miles east of the Sunset district. Sur-
face indications here lead to the belief that a limited
area may furnish some fairly good producers of fuel
oil. In the vicinity of Petaluma one or more wells
have been put down, but it is ditficult to obtain au-
thentic information with regard to results obtained.
It is believed, however, that with the exception of
moderate quantities of gas, nothing of importance
has been found. \o work of importance has taken
place in the Summerland field, and the wells in

this old and well-known district are fast becoming
unproductive owing to drainage of the oil and
the increase of the amount of water. Consider-
able activity is being displayed by prospectors in

San Diego county. Among the most active are the
Otai Valley Oil Co. and the Otai Segunda Oil Co.,

both in the Otai valley. A showing of oil is said to

have been found in the well of the first-named com-
pany. The Beaver Oil Co. is also drilling east of San
Diego. In the region of Tia Juana, the Tia Juana
Oil Co. and the Lotengo Oil Co. are either drilling

or preparing to drill. North of San Diego the Pa-
cific Laguna Oil Co. has a well down 500 ft., while

the San Elijo, which owns 6000 acres between En-
einitas and San Diego is preparing to start opera-

tions. No commercial wells have yet been brought

in in the county. Development in the vicinity of

Newport has not been followed by any successes.

The Kellerman. Balboa, Tidewater, and Clyde Jack-

son Oil companies have suspended or abandoned

their holes. The Newport Bay Oil Co. has drilled

two holes, which have been abandoned, but is work-

ing on the third.

Frost contributes more to the disintegration of

rocks than any other one agency. If the roek be

at all porous and water be present in the small

interstitial spaces when the temperature is above
32° F., the moi.sture freezes when the temperature

goes below 32° and the disrupting force of the ice

formed is tremendous.

Few of the dredges working in the auriferous

gravel beds of California are mining on the original

bedrock, but are excavating gravel from the sur-

face down to the 'false bedrock', generally volcanic

tutf. The original bedrock is usually either green-

stone schist or slate—sometimes granite.
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Copper Production in 1910

by States

Statistics and estimates received by the United

States Geological Survey from all plants known to

produce blister copper from domestic ores and from

all Lake mines indicate that the copper output

from mines in the United States in 1910 will fall

considerably below the output of 1909, but will ex-

ceed the production of any other previous year. The

production by States follows:

Arizona.—For 1910 Arizona again takes the lead

among the copper-producing States with an output

slightly above the production of 1909, which was

291,110,298 lb. The Bisbee district was the largest

producer, with an output of approximately 145.000,-

000 lb., as compared with about 130,000,000 lb. for

1909. Developments during the year in the old

mines of the district were encouraging, especially

in the deeper workings. The output of the Morenci-

Metealf district for 1910 will show little change

from the production of 72,000,000 lb. in 1909. The

Ulobe district made an output of about 27,000,000

lb. as compared with about 33,000,000 lb. for 1909.

In the Miami portion of this district there was

great activity throughout the year in development

and construction. The Miami Copper Co. practic-

ally completed its mill and will begin production

early in 1911. The concentrate will be smelted at

Cananea, Mexico. Considerable ore was added- to

the reserves in blocking out the ore for extraction.

The Inspiration Copper Co. was actively engaged

in development, and it is reported as having, on

October 20, developed ore amounting to 12,396,000

tons, and 5,604,000 tons of partially developed ore

averaging 2% copper. An experimental mill was

operated during the later part of the year. The

Live Oak, Black Warrior, and other mines of the

district have been developing ore during the year.

At Jerome the United Verde mine was operated

throughout the year and the output will probably

show but little variation from the 36,700,000 lb

produced in 1909. The Sasco smelter of the South-

ern Arizona Copper Co. was closed for the later

part of the year and the output of the Silver Bell

district will not exceed 6,000,000 lb., as compared

with 10,500,000 lb. for 1909. The Humboldt smelter

of the Consolidated Arizona Copper Co., Yavapai

county, and the smelter of the Clara Consolidated

Copper Co., Yuma county, were in operation the

later part of the year. In the Mineral Creek dis-

trict development and construction were active.

The Ray Consolidated and Gila Con.solidated com-

panies were merged during the year. The first

units of the concentrating plant at Hayden will be

ready for operation early in 1911, and work on the

smelter is well advanced, though the smelter will

be completed considerably later than the mill. The
Ray Central mine is reported to have 10.000.000

tons of ore developed. A small experimental mill

was in operation on this property for a part of the

year, but construction of a permanent mill has not

been started.

Montana.—The copper production of ilontana

will jjrobably not exceed 285,000,000 lb. for 1910,

as compared with 314,858,291 lb. for 1909.

The most important event in the Butte district

during the year was the consolidation of the Amal-

gamated companies as the Anaconda Copper Min-

ing Co. and the purchase by this company of W.
A. Clark's copper interests, including the Butte Re-

duction Works, which were closed. This consoli-

dation was desirable to avoid the numerous con-

troversies that arose concerning the ownership of

orebodies, and also to reduce the cost of production

by bringing the companies under one management.
Michigan.—Michigan, ranking third as a copper-

producing State, made an output of refined copper

of about 220,000,000 lb. in 1910, as compared with

227,005,923 lb. for 1909. The most important de-

velopments of the year were those carried on at the

Lake and neighboring properties.

Utah.—Utah, ranking fourth among the copper-

producing States, made a marked increase in pro-

duction over that for 1909, which was 101,241,114

lb. The production was mainly from the Bingham
district. The most important event in this di.strict

during the year was the consolidation of the Bos-

ton Consolidated and Utah Copper properties. Dur-

ing the year the mills of the Vtnh Copper Co. at

Garfield have been remodeled and their capacities

greatly, increased. The Yanipa smelter was closed

for the later part of the year and the mines pre-

viously furnishing ore to this smelter shipped their

output to the Garfield smelter. The Tooele plant

of the International Smelting & Refining Co. was
completed and in operation the later part of the

year. This smelter was operated mainly on ore

from the Utah Consolidated Copper Co.'s mines and

concentrate from the Cactus mine, Beaver county.

Nevada.—The production of copper in Nevada

for 1910 was about 64,000,000 lb. as compared Avith

53.849,281 lb. for 1909. The output was mainly

from the Ely district, the ores coming entirely from

the Copper Flat pit. During the later part of the

year the Liberty area was being stripped prepara-

tory to mining. The Giroux Consolidated Mining

Co. continued development of its ores and the prep-

aration ft)r extraction, but made no production dur-

ing 1910.

California.—The output of copper from California

will show a decrease in 1910 from the output of

53,568.708 lb. produced in 1909. The decrease is due

to the necessity of controlling the smelter fumes

in the Shasta County district. An agreement was

made between the Mammoth and Balaklala com-

panies and the farmers, by which the smelters were

to be provided with fume-controlling devices. The

Mammoth company constructed a bag-house similar

to that previously operated at the ]\Iidvale, Utah,

plant of the Ignited States Smelting, Refining &
Mining Co. This plant is reported to be operating

successfully, but has not been able to handle the

fumes from all the furnaces previously operated by

the company. The Balaklala company installed the

Cottrell process and this is also reported to be

operating successfully, but like the Mammoth
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smelter the Balaklala has not been operated at full

capacity. The Bully Hill Copper Co. has not in-

.stalled a fume-controlling plant and the smelter at

Winthrop was closed and the output of the mines

shipped.

Tennessee.—Tennessee will also show a decrease

for 1910 from the output of 19.207.74o lb. for 1909.

This decrease is due to the fact that the sulphuric-

acid plants operated by both companies in the Duck-

town district were not able to handle the fumes pro-

duced by the smelting plants when they are operated

at full capacity. The capacities of the acid plants

are being increased and the output of the district

should show an increase in 1911. The successful re-

covery of acid at these plants of the Tennessee Cop-

per Co. has added greatly to the value of the ores

mined in the district.

Colorado.—Colorado contains no important cop-

per district, its main output of copper being inci-

dental to the recovery of other metals. It will prob-

ably show no great change from the output of

11.48.).631 II). in 1909.

Idaho.—The copper output of Idaho in 1910. as in

I)revi()us years, was mainly derived from the Snow
Storm mine, of the Coeur d'Alene district. The cop-

per .smelter of the Lost Packer Mining Co. at Ivers

was idle in 1910.

New Mexico.—In 1910 the chief activities in New
^Me.\ii-() consisted of devehtpment. In the Santa Rita

district the Chino Copper Co. developed a large de-

posit by churn-drill and during the latter part of

the year a portion of this deposit was being stri|)ped

preparatory to mining by open-cast nu'thods. Late

in the year it was estimated by the company's

oflfieials that more than 30.000.000 tons of ore. with

an average copper content of 2.(j'/ , had been de-

veloped. The company's mill at Hurley was in

process of construction during the later part of the

year and the company should be producing late in

1!)11. In the Burro Mountain district active de-

velopment was carried on. especially by the Phelps-

Dodge interests.

Alaska.—According to estimates made by the

Geological Survey the production of copper in

Alaska in 1910 was about 5,600,000 lb., as compared
with 4.057,142 lb. for 1909. The increase was prin-

cipally in the Prince William Sound district. The
Copper River railway was completed as far as

Chitina at the end of September. This should reach

the Bonanza mine in time to permit the shipment of

considerable ore iliiring 1911.

Outlook for 1911.—So many factors enter into the

determination of the ontjiut of copper that a fore-

cast of the probal)le production for 1911 is of little

value. During the later part of 1910 several of the

large companies were reducing their output and it

is probable that this policy will be continued into

1911. Two large companies, the Miami Consolidated

and the Ray Consolidated, will begin production

early in the year, and the (.'hino Copper Co. and

probably the Bonanza mine of Alaska will be pro-

ducers late in 1911, so that unless there is a decided

curtailment by the older companies the output for

1911 will exceed that of 1910.

Coal Mining in 1910

By E. W. Parker

According to reports received by the United

States Geological Survey from coal-mine operators

and others familiar with the industry, the produc-

tion of coal in the United States during 1910 was
between 475.000,000 and 485,000,000 short tons, a

considerable increase from the output of 459,715.704

short tons in 1909 and approximately within 1% of

the previous maximum record of 480,363,424 tons

produced in 1907. The most important factor in-

fluencing the coal-mining industry in 1910 was the

prolonged strike in Illinois and the Southwestern

States. This strike or suspension, which started on

April 1 pending an adjustment of the wage scale,

was not finally settled until September 15, and after

that date much time was lost in putting the mines

into condition for operation, so that the period of

idleness in the mines affected was fully six months.

The settlement was .a practical surrender of the

operators to the demands of the miners, with an

increase of 5.55% in wages. A similar increase was

granted in a number of other States, either before

the strike was called or during the suspension or

subsequent to it. During the idleness many of the

miners who were on strike in Illinois obtained em-

ployment in the mines of competitive States and

helped to increase the output of those States, which

oflEset the shortage in the States affected. Notable

increases in production were made in the western

counties of Kentucky, in western Pennsylvania,

and in Ohio, West Virginia, Alabama, "Colorado,

.\ew Mexico, and Montana. The States whose pro-

duction was reduced by the strike were Illinois,

Kansas, Mis.souri. Arkansas, and Oklahoma. It was

claimed by the miners' organization that on June

1, 1910, 70,000 miners were idle in Illinois, and

35,000 in the Southwest—that is, in Kansas, Mis-

souri, Arkansas. Oklahoma, and Texas. About the

middle of May the operators of two important dis-

tricts in Illinois seceded from the Illinois Coal Op-

erators' Association, which was in contest with the

miners' union, accepted the miners' terms, and went

to work. Other mines which were not represented

in the association were also operated during the

strike, so that from 25 to 30% of the normal output

of the State was being produced at the time the

strike was ended, and this continuous production

was a potent factor in bringing the operators to

terms with the miners. Of the total production in

1910 the anthracite mines of Pennsylvania con-

tributed nearly 83,000,000 short tons and the bitu-

minous mines between 390,000,000 and 400,000,000

tons.

The influence of the strike in the coal-mining

States of the Mississippi Valley region was felt as

far west as the Rocky Mountain States, especially

in Colorado and New Mexico, whose coal was .sent

considerable distances east and southeast in order

to make up the deficiency caused by the strike. An

increased production in Colorado was obtained not-

withstanding the fact that the strike on April 1
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also aifected the lignite or sub-bituminous producing

districts in that State. The tonnage from the lignite

fields in 1909 was artificially large and low prices

prevailed accordingly. The coal produced in 1910

sold for a much higher price, and since April 1,

when the strike was declared by the United Jline

Workers of America, has been largely produced by

non-union labor.

Colorado.—Colorado's coal production in 1909

was 10,722,746 short tons. The increase in 1910 was

about 20%, so that the output in that year was ap-

proximately 12.000,000 tons. The unusually large

demand for Colorado coal in 1910 was for the use

of the railroads running between Colorado and Mis-

souri river. There was also a better domestic de-

mand during the summer months, and a larger

quantity of coal for winter use was stored during

that time. There was an unusually large number
of mine disasters in Colorado during the last months

of the year, most of them being due to mine fires,

sometimes accompanied by and sometimes free from

explosions. The explosions which occurred in the

gaseous mines were responsible for the large death

list. In the fires that were unaccompanied by ex-

plosions the men were suffocated.

New Mexico.—In New ^Mexico the coal trade was

brisk throughout 1910, resulting in an increased out-

put of 30% over the preceding year. The operators

attributed three-fifths of the increa.se to the closing

of the mines in other States and two-fifths to the

normal growth and to the requirements due to im-

proved business conditions. One of the benefits ac-

cruing to the coal-mining industry of New Mexico

in 1910 was the reduction in the freight rates on

foreign coals by the Mexican railroads. J. E. Sheri-

dan, United States Mine Inspector for New Mexico,

gives the total production of coal in New Mexico in

1910 at 3,684,627 short tons. He also reports that

there were 15 persons killed in the mines during the

year—9 by falls of rock, 5 by falls of coal, and 1 by

picking into a missed shot. Mr. Sheridan calls at-

tention to the fact that all but one of these accidents

were due to the negligence of the miner in not prop-

erly timbering his working place.

During 1910 great improvements were made in

the methods of operating the mines. Each of the

three larger operating companies has employed mine

inspectors whose duty it is to look after the safet.v

of the men employed. In addition to these mine in-

spectors the fire bosses and shot firers must also re-

port any unsafe conditions in their respective dis-

tricts, and when an accident occurs whereby any

person is injured in the .mine, the circumstances and
conditions are immediately investigated to discover

if the workmen were allowed to go into an unsafe

working place, and if so, the fire boss or shot firer

who neglected to report such unsafe condition is

held responsible. The larger mines employ shot

firers or explode the shots by electricity, and all

shots are exploded after the miners and others (ex-

cept the shot firers) have left the mine.

Utah.—J. E. Petit, the State coal-mine inspector

of Utah, reports that the coal production of that

State in 1910 amounted to 2,526,093 short tons, as

compared with 2,269,481 short tons in 1909. The

increase was normal, as the production in Utah was

not at all influenced by the strike conditions in the

Middle States.

Montana and Wyoming.—As Montana and Wyo-
ming are more distantly removed from the scene of

the labor troubles in 1910. the increased coal pro-

duction in these States was not so large as in Colo-

rado and New Mexico, although some Wyoming
coals were sent to points in the Eastern plains

regions that had been supplied by Illinois. Kansas,

or Missouri fuels. As far as Montana was con-

cerned, the most interesting developments are those-

following the completion of the Chicago, Milwaukee

& Puget Sound railway. These developments were-

in the Bull Mountain field, in Yellows-tone county.

This field did not produce any coal in 1908, but in

1909 its output amounted to 188.837 short tons, and'

at the close of 1909 the mines of the field had a com-

bined capacity of 2000 tons per day. At the close

of 1910 the daily production in the Bull Mountain

field was about 3000 tons.

The total production of coal in Montana increased

about 500.000 tons in 1910 over 1909. The announce-

ment by the Chicago, Milwaukee & Puget Sound

and the Great Northern railways of their intention

to use oil exclusively in their locomotives from the

Pacific Coast as far east as Butte, Montana, will if

carried out have some influence on the production of

coal in both jVIontana and Wyoming in 1911.

Pacific Coast States.—Washington is the only one

of the Pacific Coast States in which coal mining is

an industry of importance. The total production

of California, Alaska, and Oregon in 1910 did not

amount to much more than 100.000 short tons.

There was in Washington, however, notwithstand-

ing the renewed and increased aggression of fuel

oil, a decided increase in the production of coal at

the commercial mines. The railroad mines, or those

operated by the railroads or subsidiary companies

for the exclusive use of the railroad companies

themselves, showed about the same production in

1910 as 1909. Outside of the railroad mines, how-

ever, the production in some mines increased as

much as 507c. The total production of the State

was between 4.500,000 and 5.000.000 tons, as against

3.576.406 tons in 1909. To Avhat an extent the coal-

mining industry of Washington will be affected by

the increased xise of fuel oil on the railroad locomo-

tives is a problem. During 1910 the Northern Pa-

cific railway equipped 30 oil-burning locomotives

for yard and switching purposes and for its fast

passenger service. The Chicago. ^Milwaukee &
Puget Sound and the Great Northern railways have

announced their intention of using oil exclusivel.v

throughout their mountain service.

The lack of coal production in California is made

up by the enormous increase in the production of

petroleum, most of which is used for fuel. The pro-

duction of petroleum in California in 1910 aggre-

gated between 65.000.000 and 70.000.000 bbl., which,

on the basis of 31/2 bbl. of oil for each ton of high-

grade coal, would be equal to a production of nearly

20.000.000 tons of coal in that State in 1910.
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Discussion

Readers of the Mining and Scientific Press are invited to

use this department for the discussion of technical and other
matters pertaining to mining and metallurgy. The Editor
welcomes the expression of views contrary to his own. be-
lieving that careful criticism is more valuable than casual
compliment. Insertion of any contribution is determined by
its probable interest to the readers of this journal.

State Mineralogist

The Editor:

Sir—An editorial in the issue of the Miiiiiiy ami

Scientific Press of December 31, mentions my name,

among others, as having been suggested for the

office of State Mineralogist. I must say my health

would not now permit me to undertake the respon-

sibility, and I am not a candidate for the office. In

my opinion, there is some serious work required to

make the Mining Bureau an institution to represent,

in a worthy manner, the industry which first gave

to this State its world-wide reputation. I believe

the appointee should be a somewhat younger man,

who, in addition to the qualifications of technical

training and ample experience, has a good store of

energy left over and available for strenuous effort.

Ross E. BiiowNE.

Oakland, January 1.

Surface Indications of Ore-Shoots in Depth

The Editor:

Sir—I am pleased to note that my contril(ution

to this subject in the issue of October 22 has at-

tracted some attention, and brought forth comment
from several gentlemen. There seems to have been
somewhat of a misunderstanding as to what was
meant in the latter part of the fourth paragraph,
marked No. 2, in which the following occurs:

"Should the fault or Hexure have a dip. one way
or another, from the vertical, the ore-shoot may
take a similar trend or pit-ch along the fissure in

which it occurs, but eventually the shoot will be

found to terminate when the region of disturbance
is reached, whether it is vertically beneath the

break, appearing on the surface, or in depth, at

some dist.'.ice to one side of it."

It must be remembered that the condition de-

scribed contemplates that the fault or flexure

crosses the vein, and that this fault or flexure may
have a dip as well as the vein itself, and that an
ore-shoot occurring in the vein may have a 'pitch'

or 'rake' along the plane of the vein. It is the
result of my observation that shoots of ore usually
come to an end at the surface, upon reaching a de-

pression, ravine, or gulch crossing the strike of the

lode (which is generally due to the occurrence of

a flexure or fault), and that, as the mine workings
are carried down to depth the disturbance caused
by the flexure or fault will be found to be continu-

ous and that the ore will not pass through the re-

gion of disturbance, or if it does, will generally be

of much lower grade, although the vein may con-

tinue. Charles Janin. in the issue of Xovember 19,

presents two longitudinal sections of mine workings
to prove that the theory advanced in my original

contribution is weak, and not substantiated by facts.

Concerning one of these mines I know nothing and
am willing to admit it as negative evidence; of
the other, I am told by the manager that consid-

erable stoping was done beneath the gulch that was
not justified by economic results, proving at least

that the workings of a mine do not always sharply
define the limitations of profitable ore. An inspec-

tion of the longitudinal maps of a mine is not suffi-

cient in arriving at conclusions regarding this mat-
ter. Maps of mine workings are not always a safe

index as to what has actually been discovered and
removed from all parts of the vein, unless accom-
panied by figures showing width of vein and assay-

value of the ore throughout. To judge correctly,

one must actually learn what ore was found at any
particular place in the mine. Stopes are frequently

carried beyond the limit of profitable operation, but
mine maps do not always convey this desirable in-

formation.

A fault occurring subsequent to the formation of

a vein will, of course, displace the vein to the ex-

tent of the throw of the fault. In such cases the

continuation of the vein may usually be discovered

on the opposite side of the fault. Moreover, a fault

may pass directly through an orebody or shoot, and
in such case the ore will be found to terminate when
the plane of the fault is reached. This phase of

the discussion may not therefore be considered, as

it is more particularly the discontinuance of an

ore-shoot upon reaching a gulch, or depression, that

was referred to. I have found that many gulches

and depressions are due to a flexure in the strike

of the rocks, particularly where these rocks were

slaty or schistose. In massive rocks they are prob-

ably often due to similar causes, though a flexure

would perhaps not be so apparent as in a schistose

or slaty rock, in which any torsion of the rocks

may usually be plainly seen. Gulches may result

wholly from erosive agencies, and have no connec-

tion whatever or be influenced by flexure or fault.

Such instances are found in regions where glaciers

exist, or have existed, the ice in many places cut-

ting channels in the rocks regardless of their struc-

ture.

On the Mother Lode of California, ore-shoots are

very seldom found to cross depressions or gulches

at the surface. There may be exceptions to this rule,

doubtless there are, but I do not happen to know

of them. I am aware of many other places, as

well as those on the Mother Lode, where the same

condition is found to obtain. I am merely stating

the fact ; the reasons for it may, perhaps, be learned

by careful observation. Following are a few in-

stances where ore-shoots terminate upon reaching

a gulch or depression crossing the strike of the

lode or vein: the ore-shoots of the Kennedy mine

do not extend north of the gulch crossing the Lode,

north of the north shaft of that property—this

gulch is on a fault line; the ore-shoots worked in

the Oneida mine do not extend southerly across the

east-west valley crossing that mine ; the South Eu-

reka ore-shoot does not cross the shallow gulch that

lies between it and the Central Eureka; a surface

depression occurs between the Central Eiii'eka and
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the famous Badger-Eureka shoot, and the rich

Eureka ore-shoot does not cross it, nor does this

latter continue north of a low saddle between the

Eureka and the Wolverine, north of it. The ore-

shoot of the Lincoln mine is terminated on the north

by a gulch and on the south by a depression : the

payable ore-shoots of the Keystone mine do not

>eross Amador creek on the north ; the extension of

the Bunker Hill ore-shoots north and south is lim-

ited by gullies crossing the vein; the Plymouth

Consolidated ore-shoots occur under a nearly level

surface, the principal orebody being under a

rounded knoll. The great ore-shoot of the Angels-

Lightner-Utiea group at Angels does not pass An-

gels creek on the south; the limitations of the Eaw-

hide mine in Tuolumne county are defined by sur-

face depressions; no ore of consequence occurred

in the vein of the Gwin mine at the surface where

crossed by a gulch ; and the Eagle-Shawmut ore-

shoot terminates at a gulch on the south, as deter-

mined by considerable exploration at that point.

The App-Heslep mines occur on a hill known as

Quartz ^Mountain ; the Golden Rule-Jumper ore-

shoot is limited by depressions; the Pine Tree mine,

in Mariposa county, ends at the Merced river; the

Princeton mine also is confined between the cross-

ing of two depressions on the surface : the Yellow

Aster hill, in Kern county, California, is cut in two

by a gulch, the ore being mostly found on either

side of it, but little under it. In the vein of the

Home ]\Iining Co., near Rosamond, Kern county,

California, are several ore-shoots, each of which is

limited by gulches crossing the vein—the formation

is rhyolite. The ore-shoot of the McCabe mine, Ari-

zona, ends similarly. These instances are sufficient

to make it evident that the theory is one at least

worthy of investigation.

W. H. Storms.

San Francisco, January 9.

Proposed New Mining Method.

The Editor

:

Sir—I have been rather doubtful about writing

further as to the co.st of channeling and its pos-

sibilities for mining work, because anything I have

to offer would be of a negative nature. You will

find in Enfiineerinri-Coiitrarting, in one of the Novem-

ber numbers, a cost statement covering a number

of months of channeling work on the New York

Barge Canal. I think the cost per square foot of

channel cut for about eight months, was 26c. : this

is mostly in broken limestone. The contract price

for channeling on the Government Canal at Sault

Ste. ilarie, covering about 85,000 sq. ft., was 30e.

per ft. Channeling work has -been done in New
York City for as low as 17c. per sq. ft. Of course.

this is entirely open-cut work under conditions more
favorable for the machine than could possibly ob-

tain in mining work. The gravest ob.ieetion to the

use of ehannelers for driving tunnels, or sinking

shafts, is the character of the rock, which in many
cases would be too difficult to be cut by such a

machine.

Channelers have never been used for quarrying

granite. When deep cuts are to be made in gran-

ite, the quarry bar and rock-drills are used, drill-

ing a series of holes in a straight line and then

broaching the cores between the holes with a spe-

cial flat bit. This theory of putting in a channeled

undercut or shearing cut in a tunnel heading has

been advanced a number of times in the engineer-

ing press, but I believe has never received a test

which showed it to be of practical value. As a

means of excavating rock rapidly, channelers can

hardly be compared in efficiency with the rock-drill.

Their economy would come from the character of

the wall-cut which thej' make, the walls themselves

being left smooth and true instead of rough and

.jagged as in the case of the drilled and blasted

working. The material in the walls and behind them

is not weakened or shattered by explosives, so that

retaining walls are seldom required. It might be

that channelers could be used advantageously in

large shafts to avoid weakening the walls of the

shaft, and to reduce the amount of timbering

needed. These machines were used on several dif-

ferent occasions to cut wheel pits at the Niagara

Falls power plant. These pits were nearly 200 ft.

deep, upward of 300 ft. long, and 21 ft. wide.

No timbering was required to hold the walls in

place and these were practically vertical, there be-

ing an offset of 6 in. on each lift or cut of 6 to

ft. in depth. Channelers have also been used to

cut the walls of a tunnel bench in railroad work

when it was desirable not to shake or .iar the roof

material in the heading. It seems to me that for

the varying conditions of ordinary mining work

and the size of the workings, it would be difficult

to design a machine working on the channeling

principle, which would be small enough, and at the

same time powerful enough, to perform the work

required of it with the necessary rapidity and econ-

omy. A machine known as the 'Post Puncher' is

manufactured which is used in coal mines for both

undercutting and shearing. It is designed on prin-

ciples similar to those of the rock-drill and is

mounted on a column with provisions for channel-

ing horizontally or vertically, as desired. This ma-

eliine is not intended to operate in rock, however.

nor in any material hard enough, to spark when

struck l)y steel. The most reasonable suggestion for

a channeling device for tunnel work would be, in

my opinion, a type of quarry bar such as is used

in one of the great marble quarries. This bar has

a standard at each end, so that the bar can be

raised or lowered. It carries two or more drills

which can drill horizontally, or at any angle. A
carriage like this may be made in any length and

would enable a line of holes to be put in at each

side of the heading, across the bottom of the head-

ing next the floor, and at any point or direction

desired in the face of the heading. The carriage

is on wheels and the whole apparatus can be pidled

l)ack out of the way when necessary to blast. The

application of such a device would, no doubt, re-

sult in the use of smaller quantities of explosives.

S. B. Kixo.

I Chicafro. December 22.
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Concentrates
Most of these are In reply to questions received by mail.

Our readers are invited to ask questions and give informa-
tion dealing with the practice oi' mining, milling, and smelting.

Copper melts at about 2000° F.. a much higher

temperature than that necessary to melt most of

its ores.

The temperature in deep mines of California's

gold belt ranges from 75 to 100° F., the perfection

of veiitihition being an important factor.

The mines of California have produced since 1848

over !fl.t300,000,000 in gold. The largest output for

a single year was in 1862. when it reached $81,204,-

Sl:i.

Quicksilver is consumed largely in the manufac-
ture of the various kinds of percussion caps, blasting

detonators, and similar explosives employing mer-
cury fulminate.

There are few, if any, idle gold mines in California

in whii-li there is blocked out immediately available

for sloping large bodies of $7 to $10 ore, notwith-

standing promoters' reports to the contrary.

Slate deposits are seldom uniformly valuable.

Some portions are found cracked, or seamed, or

otherwi.se unserviceable. It is only by development
and testing that the value of a slate quarry can be
determined.

Few tailing-piles remain in California that can be

profitably treatt-d by the cyanide process. Some
years ago there were many thousand tons of this

material available, but they have mostly long since
i)een treated, some of them two or three times.

Gypsum crystals in the vats at chlorination works
are due to the presence of lime in the ore under
treatment. The concentrate probably was not whol-
ly free from gangue minerals when sent to the roast-

ing-furnace. and this gangue consisted in part, at

least, of lime—probably as carbonate.

Straight pyritic smelting is only possible where
the amount of sulphur presi-nt is sufficient to make
the employment of carbonaceous fuel unneces.sary,
und it is not always possible even if the desired
ii mount of sulphur be present in the ore unless the
"re be self-fluxing or the proper fliixiiiL' materials
;ire available.

A simple rule for ascertaining the number of feet

lioard measurement in a piece of square timber
of known dimensions, but larger at one end than
at the other, like sawed telegraph poles, is: add
the area of the two ends to four times the area of

the centre .section and' divide by six. This gives

its mean cross-section approximately.

Geysers spouting upon the addition of soap to the

•yser basin is due to some cause that is not well

understood. At mo.st places where interesting gey-

sers are found, this practice of 'soaping' is strictly

prohibited, as it has been ascertained that the re-

markable phenomena of geysers is soon terminated
if discharged too frequently.

To ascertain the revolutions a driven pulley will
make per minute when the diameter and number
of revolutions per minute of the driving pulley are
known, multiply the diameter in feet or inches of
the driving pulley by its •number of revolutions per
minute and divide by the diameter of the driven
pulley in the same terms, feet or inches, as was used
for the driving pulley.

A mill or smelter should, wherever possible, be
built at some point below the mine, and the ore
transported to it rather than to haul all the fuel
and supplies of every description up the hill,

and pump water to the mill besides. Usually the
expense of these operations can readily be arrived
at by competent engineers, and if a mistake of this

kind is made, there is usually small excuse for it.

Gold ores containing 3 to 20% sulphides may be
too low grade to ship or even to concentrate profita-

bly, but may be found to yield the gold to the

cyanide process. All such ore should be thoroughly
tested by an experienced metallurgist. When this

is done it may be discovered that there are many
mines that may be operated at a profit, that are

at present deemed worthless under existing condi-

tions.

The first cyanide plant erected in Montana was
at the Revenue mine in Madison county. It was
built by R. R. and F. B. Turner. Many schemes for

working this ore had been tried, but without suc-

cess, plate and pan-amalgamation, and concentra-

tion having failed, yet the cyanide process was found

particularly adapted to the 'refractory' ore. An
ore is only refractory so long as no process is known
which will readily treat it successfully.

A miner cannot properly classify a rock—nor can

anyone else—until he knows? the essential constitu-

ents of the rock and is able to identify these con-

stituents. Some insist that a certain rock is syenite

when they do not know what minerals must be pres-

ent to constitute syenite. For the particular edifica-

tion of such it is stated that typical syenite re-

quires but two minerals, orthoclase (potash feld-

spar) and hornblende; pyroxene and mica may be

present, but these and quartz are not necessary.

Calcite in veins is usually indicative of the pres-

ence of lime in some form in the adjacent country-

rocks, usually of a lime-bearing feldspar. The mines

of Cilpin county, Colorado, contain little calcite,

and lime-bearing feldspars are uncommon in that

district. In the Mother Lode of California, calcite

is of common occurrence, and so also are rocks con-

taining an abundance of soda-lime feldspar, such

as oligoclase, labradorite, and other feldspars of the

basic rocks of the region. Calcite also occurs in

veins in granite, in which case, in the absence of

lime-bearing feldspars, it may have been derived

from the hornblende or mica present. Calcite in

a quartz vein is not indicative of valuable ore, nor

is its presence objectionable.
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Special Correspondence

MEXICO
Extensive Power Insfsllations. — Neiv Railroad Conslruciion. — TIte

Dry Placers of Alfar.

The year has witnessed advances in power transmission

to mining districts. The Mexican Light & Power Co. built

into the Pachuca district, operating through a subsidiary

concern, the Pachuca Light & Power Co. All power de-

mands are being supplied from the great Necaxa plant.

The Chapala Hydro-Electric & Irrigation Co., of Guadala-

jara, completed transmission-lines to the Hostotlpaquillo

and Etzatlan districts, and will soon start power delivery.

The Guanajuato Light & Power Co., which is doubling

its capacity by the installation of a third power-plant, on

the Angulo river in Michoacan, built a transmission line

from Guanajuato to San Luis Potosi, 87 miles. This com-

pany is supplying power to the San Felipe camp of Guana-

juato, and extensions to the Pinos district of Zacatecas,

and the San Pedro district of San Luis Potosi are planned.

During the year arrangements were made for the trans-

mission of power from the Copper Queen smelter at Doug-

las, Arizona, to the Lucky Tiger and other mines in the

Bl Tigre camp of Sonora, and the line will be completed

by the middle of 1911. Much has been accomplished by

the Mexican Northern Power Co., the Canadian concern

that plans an important hydroelectric installation on the

Conchos river in the State of Chihuahua. A 17-mile rail-

road, from Santa Rosalia to the damsite, was completed

a few months ago. The company contemplates transmit-

ting power to Parral, Santa Barbara. Naica, Santa Eulalia,

and other Chihuahua camps. The Mayo River Power &
Land Co., a Denver concern that has ambitious plans for

extensive power development and transmission along the

west coast of Mexico, announced recently that funds had

been raised for a power plant on the Mayo river, In the

State of Sonora. Markets for power exist in Sonora and
western Chihuahua camps. The Balsas Power & Irriga-

tion Co. was organized some months ago to work under

concessions covering the waters of the Balsas river. Eng-

lish and German capital is said to be interested. Late

in the year the Durango government entered into a con-

tract with Enrique Schoendube for the utilization of water-

power In the northwestern part of that State. Transmis-

sion of current to the Inde, Guanacevi, and other Durango
districts is planned. «

Only a limited amount of railroad building was done
in Mexico in 1910. The Mexico Northwestern railway has

steadily pushed work on its connecting link from Terrazas

to Madera, in the State of Chihuahua, and has practically

completed a 25-kilometre branch in to the Cusihuiriachic

mining district. The National Railways of Mexico built

a branch into the Taviche district of the State of Oaxaca,

and has commenced the construction of another to Tlaco-

lula, in the same State. Good progress has been made in

the building of the 105-kilometre line from Durango west

to Llano Grande. In November the construction of a line

through the State of Michoacan. starting from Penjamo,
on the Guadalajara division, was commenced. This new
merger system feeder will extend to Ajuno. on the Acam-
baro-Uruapan line. The work of the Southern Pacific has

been confined to the Territory of Tepic, and its west coast

line is being extended to the Tepic capital. During the

year the Southern Pacific secured a concession tor a line

from Guadalajara to Mexico City, and arranged five and
ten-year extensions of all pending concessions. Some work
has been done by the Kansas City, Mexico & Orient toward
closing its gaps in Mexico. Work on the Honey railroad,

to extend from Pachuca to Zimapan, has been pushed.
Plans made during the past year promise railroad construc-

tion of importance to the mining industry during 1911.

A line of importance to Zacatecas and Durango mining
districts, that will be built by the National Railways, is

one projected for several years from Gutierrez, on the

Mexican Central In Zacatecas, to the Durango capital. It

is expected to add fully 2000 kilometres to the merger

system within the next few years. Surveys for the Ari-

zona, Mexico & Gulf of California railroad, which will

cross the Altar district of Sonora tro^ Sasabe to Port

Lobos, have been completed. The Torres-Represo mineral

railroad in Sonora, purchased during the year by the

Mexican Union Railway Co. of London, is to be extended

to open several mining sections.

The dry placers of the Altar district of Sonora have at-

tracted much attention during the last yeai-. Following

news of success in treating the cemented gravel of the

district in a crushing and pulverizing machine invented

by Mitts Quenner, a Nogales miner, many placer denounce-

ments were made. Several Quenner plants have been In-

stalled in the district, and others have been ordered. An
automobile road has been built from Nogales to Altar.

The Mines Company of America, operating at La Colo-

rado, Sonora, effected a merger during the year with the

Dolores Mines Co. and El Rayo Mines Co.. both of Chihua-

hua, and the capital was raised to $9,000,000. The three

concerns jointly purchased the La Dura mines and con-

centrating plant, In the Yaqui river section of Sonora.

The Cananea Consolidated Copper Co. continued its Im-

provement program during 1910. A second reverberatory

furnace was added to the smelting plant, and six addi-

tional McDougall roasting-furnaces ordered. The improve-

ments made and those yet to be made will total in cost

fully P^7,500,000. The Lucky Tiger Gold Mining Co. is

doubling the capacity of its concentrating plant and build-

ing a large cyanide plant at El Tigre. Aerial tramways

to carry tailing to storage ground were installed by the

Moctezuma Copper Co. The development of the San An-

tonio copper properties in the Ures district by the San

Antonio Copper Co. (Cole-Ryan) was carried on steadily.

The workings aggregate over 30.000 ft., and a big ton-

nage has been proved. The Sonora Copper Co. is erecting

a 100-ton smelter, and smelters have been ordered by the

Chicago Exploration Co., Triunfo Mining Co., and West

Coast Mining & Development Co. Several Sonora concerns

established concentrating and cyaniding plants in 1910.

Much diamond-drilling was done by the Transvaal Copper

Co. The Ryall exploration concession expired in April, and

approximately 1.500.000 acres were opened to denounce-

ment. A great deal of copper ground in the Piedras Verdes

division of the Alamos district was taken up by Seeley W.

Mudd, the Lewisohns, and other American interests. In

Parral district, two very complete cyanide plants have

been built, one by the Palmilla Milling Co. and the other

by the Veta Colorado Mining & Milling Co. Each plant

will handle 300 tons daily. Late in the year the Palmilla

company and the Alvarado Consolidated Mines Co. were

merged into the Alvarado Mining & Milling Co. Control

of the properties of the Hidalgo Mining Co.. in Parral

district, including the Parral & Durango railroad, was

purchased by persons represented by A. J. McQuatters

for $1,500,000. During the year the Exploration Co.. Ltd.,

of London, invested more than 1*1,000,000 in the purchase

of the mines of the Santa Eulalia Exploration Co.. and

the San Gregorio y Anexas and Esmeralda Anexas proper-

ties, all in the Santa Eulalia district. The Rio Tinto Cop-

per Co.. operating in the Terrazas camp, increased the

capacity of its smelter to 600 tons daily, and installed a

converter. The San Francisco del Oro Co.. of London,

operating near Santa Barbara, has started the erection of

a 300-ton plant for the treatment of lead-zinc ores, and

at the old Rosario mines at Guadalupe y Calvo the West

Mexican Mines, Ltd., another London concern. i.s working

on the first unit of a 500-ton cyanide plant. Much de-

velopment has been carried on during the year by the

Sierra Consolidated Mines Co.. which took over the Ocampo

properties of the Greene Gold-Silver Co. A concession for

a hydroelectric plant has been secured. The Ploniosas

zinc mines of Jose Lago were purchased by French in-

vestors. The Dolores, Batopilas, EI Rayo, and Rio Plata

companies have continued to produce during the year.

Heavy production of silver-lead ores was maintained in
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the Santa Eulalia district in 1910. The compania Minera

de Naica abandoned its plan for a ^1,000,000 smelter at

Concho station, signing a contract with the Torreon smel-

ter people for its output. English and Canadian capital

entered the old Cusihuiriachic district.

The four big concerns of the El Oro district—Dos Es-

trellas, Esperanza, El Oro Mining & Railway, and Mexico

Mines of El Oro—continued a large pi?«duction in 1910.

Dos Estrellas started the year with a dividend payment

of 'PI per share monthly on its 300,000 shares, and later

increased it to PI. 50. The quarterly dividend disburse-

ment in October was 1*1,350,000. Esperanza averaged over

$180,000 in production in the first nine months of the

year. The average of El Oro Mining & Railway in the

first ten months was over $200,000, and of Mexico Mines

over $125,000. The Quimica y Anexas mines in the Suite-

pec district. State of Mexico, were taken under option by

the Exploration Co., Ltd., of London. The Seguranza Min-

ing Co., Zacualpan district, added a cyanide plant to its

100-ton mill and concentrating plant. French capital be-

came interested in several promising El Oro properties.

The Pachuca district of Hidalgo increased its silver pro-

duction in 1910, and much was accomplished there in an

industrial way. The Real del Monte y Pachuca Co. In-

Pachuca, Mexico.

creased the capacity of its Loreto plant from 400 to 700

tons, and is raising the capacity of Its Guerrero plant

from 350 to 650 tons. La Blanca y Anexas completed a
300-ton cyanide plant, and San Rafael y Anexas increased

the equipment at its new plant. Good progress has been
made in the erection of a 600-ton plant for Santa Gertrudis.

S. A. (Camp Bird), and a 200-ton plant is being completed
by the Guadalui)e Fresnillo. The Santa Gertrudis, South,
a strong English company, has taken over mines Just south
of the Santa Gertrudis, and the Santa Inez Carretera, of

Pachuca, has started the development of properties east

of La Blanca and Santa Gertrudis. English Investors

have contracted to buy the Cinco Sefiores. The construe
tion of a railroad that will connect Pachuca, Real del

Monte, and El Chico has been commenced. At El Chico
a lOfl-ton custom plant is to be built by a Pachuca com-
pany. The production of the Guanajuato district In 1910

has been at a rate of over Pl.OOO.OOO monthly. The Provl
dencia .Mining & .Milling Co. is completing a 40-stamp con
centrating and' cyaniding plant, 'and the Tula Mining Co.

a lO.stamp plant of the same kind. Early in the year
the mines and 300ton plant of the Guanajuato Anialga
mated (onipany were taken over by the Oro Grande Mines
Co. The .Mineral Development Co. sank its Nueva Luz
shaft to a depth of over 600 metres, and is now running
a cross-cut to intersect the mother lode of Guanajuato.
The old CInco Minas, In the Hostotipaqulllo district of

the State of .Jalisco, were purchased early in the year by

people representing the Marcus Daly estate for P500,000.

Several months ago the old Bolaflos mines in the Bolaiios

district were taken over by the Bradbury interests of Los

Angeles, California. The Ampara Mining Co., Etzatlan. has

paid quarterly dividends of 3% on a little more than
$2,000,000. The year will show a production of over
Pl,500,000. El Favor Mining Co. has a 20-stamp concen-
trating and cyaniding plant ready to be operated as soon
as power reaches the Hostotipaqulllo district. The Con-
solidated Mining Co. has been steadily developing and
shipping during the year, and is assembling equipment for
a reduction plant. The old Amajac reduction works in
this district have been remodeled for custom work. French
capitalists have become interested in Magistral-Ameca Cop-
per Co., and its concentrating plant in the Ameca district

is to be enlarged. During the year the Petioles Mining
Co., of Mapimi, State of Durango, purchased control of
the San Juan Mining Co., of the same district. The Velar-
dena custom smelter of the American Smelters Securities
Co. had a successful year. A number of Durango proper-
ties contributed ore supplies. In Zacatecas the old mines
of the Cerro de Proano were taken over by the Robt. S.

Towne interests, and the Proano Mining Co. has been
formed to build a cyanide plant. A concentrating and cya-

niding plant has been completed by the Zacatecas Mining
& Metallurgical Co. at the San Cristobal mines in the
Zacatecas district. A 50-ton custom reduction plant was
built at the Zacatecas capital by a company in which the

Zacatecas government is interested. In Sinaloa a 180-

ton reduction plant was built by the Palmarito Mining Co.,

15 miles from Casal station. Arrangements have been
made by the San Lorenzo Mining & Smelting Co. for the

erection of a 100-ton smelter in the San Lorenzo district

of Sinaloa. The Copala mines, of the Butters Copala Syn-

dicate, in Sinaloa, were shut down a few months ago.

The Metates mines were purchased by Los Angeles men
for $125,000. The option at P20,000,000 of the Exploration

Syndicate, Ltd., of London, on the properties of the Re-

forma Mining & Milling Co. at Campo Morado, State of

Guerrero, was surrendered. It is said that an offer of

P13,000,000 was made and refused. The year has seen

some activity in the old Taxco district of Guerrero. The
rich San Juan mine in the Tavlche district of Oaxaca was
returned to the San Juan Mining Co., an American
concern, by a decision of the Supreme Court of Mexico.

Through legal action in a State court, the mine had been

taken from the Americans by Juan Baigts, the former

Mexican owner.

LONDON
Mechanical Devices for Diamond Deposits.—Gold Mining in Brazil.—

The Mount Elliott Copper Mine, North Queensland.

The portable hand-jigs that are being sent to German

Southwest Africa from the Humboldt works at Cologne for

the purpose of prospecting and working the diamond de-

posits there, have served to attract interest once more to

the mechanical methods of treating deposits containing

precious stones. I suppose I am writing on a subject of

no great interest in the United States. Literature relating

to the recovery of diamonds and other precious stones from

gravels or from clayey matrix is scanty, chiefly because,

with the exception of the plant at the big mines in South

Africa, no elaborate machinery has been used. At these

mines the disintegrated earth, together with water, is

passed through pans for the removal of slime and fine

sand which constitute nearly 99% of the total, and the re-

maining portion is treated in jigs having coarse fixed

screens bedded with lead and iron shot. The precious

stones are recovered in the hutch product, and are after-

ward picked out by hand and caught on greasy tables.

These installations are, however, only suitable for work

on a large scale, and the design is of little use to the

engineer who wishes to test a gravel or other deposit,

or to an operator who desires something better than ^the

native pans. The pioneer companies in German Southwest

Africa have adopted jigs based on the principle of the

oscillating sieve on which the diamonds and other heavy

stones are deposited. Some of these jigs are adapted for

hand labor and others are driven by power, but the notable

feature is that they are either mounted on wheels, or can
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be carried on wheeled trucks so as to be easily moved from

place to place, or follow the particular deposit under treat-

ment. The sieve is moved by a cam which causes a rapid

downward motion and a slow return. The earth, after the

removal of the slime and fine sand, is shoveled into a

hopper and the waste is removed by a small bucket-elevator

which Is operated from the driving-shaft. The throw of

the sieve can be adjusted according to the size of the ma-

terial. If the machine is larger, or If there are many

side by side, a petrol motor is used for driving; and if

the work is on a large scale, the trommels, in addition

to removing the finer portions, divide the coarser parts

into three or four sizes to be treated by different machines.

In these cases each jig is made with two compartments.

It is the practice to use salt water in the jigs, as its higher

specific gravity helps the separation of the diamonds, and

the ironwork is given a coat of protective paint. The con-

centrate is removed usually once every day or two from

the sieve, and this is done by the confidential man. The

jig is covered at ordinary times so that no one else can

gain access to the sieve. The concentrate thus obtained

is found In layers of different sizes, and in removal from

the sieve these sizes are kept separate. A further concen-

tration is done by the confidential man in a small hand-jig.

There are two English companies working Brazilian gold

mines on a large scale, both of them old-established busi-

nesses. There are many drawbacks incident to work in

that country; the jealous attitude of the Government and

the fluctuation in exchange are not the least of these.

One of these mines Is the deepest in the world. This is

the St. John Del Rey, which started work as long ago

as 1830. The orebody dips flatly and the lowest level is

4000 ft. vertically below the adit. The upper parts have

caved, and operations are now conducted through vertical

shafts which cut the orebody at the eighth level. Below
this, hauling is done through a succession of vertical shafts

and levels, necessarily adding to the cost, but unavoidable

owing to the nature of the work to be done. During the

six months ended August 31, 94,504 long tons of ore was
mined, and 92,400 tons was sent to the 120stamp mill.

The total gold extracted by amalgamation and cyanide

was worth £204.659, or 44s. 2d. per ton, of which 30s. 2d.

per ton was obtained by amalgamation, and 14s. per ton

by cyanide. The average assay value of the ore was 2s.

lower than during the previous twelve months, but the

ratio of extraction (93%%) being slightly higher, the ex-

traction was only Is. 7d. per ton less. As a set-oft, the

plant treated more ore, so that compared with the corre-

sponding six months a year ago, the production of gold

showed an increase of £7164. As regards expenditure, the

extra cost of steam-power required on account of the fail-

ure of the electric supply was £6410, and the rise in the

rate of Brazilian exchange added £6300 to the costs; never-

theless, other economies were effected, so that the profit

for the half-year, £47,434, was only £1055 less than during
the corresponding period of last year. The working cost

in Brazil was £139,850, and £6063 was spent on develop-
ment. Taxes in Brazil and London absorbed £11.119, and
London expenses £1781. Debenture holders received £2712,

preference shares £5292, and ordinary shares £19,271, being
8d. per share. The balance, £18,571, was transferred to

capital account for new works. During the half-year an
additional 10 stamps were erected, and the 120 stamps
will be gradually overhauled without the output being cur-

tailed. The Peixe hydro-electric station is well advanced,
and 1000 hp. will be available from this source before long.

The other company, tlje Ouro Preto Gold Mines of Brazil,

was formed in 1884 to acquire the Passagem and adjoining
mines in Minas Geraes, only a few miles from the St. .lohn

Del Rey. The management is in the hands of John Taylor
& Sons, and A. J. Bensusan is the superintendent. The
capital of the corai)any is 100,000 ordinary shares, and
36,634 preference shares entitled to a 10'/, cumulative divi-

dend. The preference dividend has been paid up to date,

but the ordinary shares have only received 17%% since
1893. During the year ended June 30, 75,612 tons of ore
yielded gold valued at £108,773, equal to a recovery of

7 dwt. per ton. The total expenses, Including £3712 paid

as tax on the export of gold, were £94,435, leaving a profit

for the year of £15,814. Out of this, £8135 has been al-

lowed for depreciation, £3663 has been paid as preference

dividend, and a dividend of 2i/'% has been paid on the

ordinary shares absorbing £2500. Owing to influx of water

the amount of development has been curtailed, and the

reserve on June 30 was 169,991 tons as compared with

202,030 tons a year ago. During the year an electrical

pumping plant has been erected and the water in the mine

is now fully under control. The Maqulne and Santa Anna
properties, situated three miles away from Passagem, have

been let under option on favorable terms. The.se mines

were purchased ten years ago and previously had produced

large amounts of gold.

The Mount Elliott company was formed in London in

1907 to acquire the Mount Elliott copper mine, 72 miles

south of Cloncurry, North Queensland. Eighteen mont'is

ago W. H. Corbould. the new manager, expressed his dis-

approval of the cramped position of the smelting works

and decided to transfer the plant to a more convenient

spot. The old smelter ceased work at the end of July last

year, and the new plant was put in operation on Septem-

ber 1 of this year. Since the new plant began operating,

the monthly reports for September and October show 9095

tons of ore smelted and 1085 tons of blister copper pro-

duced, containing 1803 oz. gold and 1249 oz. silver. The
amount of development work done recently has not been

great; It was considered better to concentrate operations

on the reconstruction of the smelting plant, seeing that

the ore reserve was substantial, amounting to 140,000 tons,

averaging 10 to 12% copper, and 300,000 tons averaging

3%, all above the fourth level. Mr. Corbould prefers not

to give estimates of any ore below this level, as the ore

is of a different character from the lens of high grade ore

which has been worked so far. He considers the rich ore

to be secondary, and the primary ore, of which there is

evidence of large quantities, has to be developed and esti-

mated from a different standpoint.

JOHANNESBURG, TRANSVAAL
Gold Output.— Deep Boring Continued. — Improvemtnt in New Dia-

mond Mining Afiairs.

Although the gold mines of the Transvaal are still suffer-

ing from shortage of native labor, and despite the fact

that over 2000 natives were lost to the gold industry dur-

ing October, the output for that month made a new record.

The total yield for the Transvaal province has been de-

clared by the Chamber of Mines to be 653.147 oz. of fine

gold, of a value of £2,774,390. This is £31,845 below the

highest declaration ever announced by the Chamber (name-

ly, for December 1908), but it should be pointed out that

the output for the month was largely augmented by quanti-

ties of accumulated gold, and that if these accumulations

are not reckoned in the comparison, the October output is a

record by nearly 4000 fine ounces. In comparison with the

preceding month of September, which had one less work-

ing day, the increase amounts to 6248 oz., or £26,537. Of

the total return, the Rand contributed £2,665.216. the re-

maining £109.174 being produced in the Heidelberg, Bar-

berton, Lydenburg, and Klerksdorp districts. Several of

the Main Reef companies record substantial advances in

output. Both of the leading producers, the East Rand
Proprietary and the Crown Mines, which, between them
produced close on to half a million sterling during the

month, record improvements. The East Rand Proprietary's

return was £4388 higher at £264,629. and the Crown Mines

output £5607 greater at £228,014. The largest increase for

the month was declared by the Randfontein South company,
where the output was £138.939, as compared with £i:;3,239

declared for the September operations. Among the de-

creases the most noticeable is that of the Bantjes—£9672.

A note issued by the head office states that owing to short-

age of labor 2487 tons of ore from the dump was crushed.

The Simmer & Jack company also announces a decrease

amounting to £3522. Profits of several mines Iv^v '-."i
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much affected by labor shortage. The Durban Roodepoort

Deep, Main Reef West, and Bantjes companies have suffered

especially in this regard, and at one or two other mines

abnormal conditions have affected the earnings. For in-

stance, at the Ferreira Deep, the necessity of cleaning out

low-grade ore from stopes preparatory to sand-filling re

suited in a decreased recovery per ton, and also brought

about abnormal working expenditure. At the Roodepoort

United Main Reef mine, where a new plant is being started

up, mining and milling conditions are not yet normal, and

the tonnage milled during October included 7200 tons of

low-grade dump rock. The profits earned by the principal

groups declared in respect of last month's operations are

as follows: H. Eckstein & Co. Rand Mines, £218,038: other

subsidiaries, £188,973; Farrar-Anglo-French group; £127,094:

Consolidated Gold Fields. £113,525; S. Neumann & Co.,

£70,241; Albu group, £56,884; Barnato group, £54,281;

Goerz group, £23.656.

Boring operations continue on the properties of the

New Rand company. The objects of this venture are the

location and exploitation of the 'southern auriferous beds

of the Main Reef series', and the whole structure of pro-

gram and policy has been built up on a foundation which

can only be described as presumptive in the extreme, name-

ly, that at present Rand is but the northern counterpart

or just one edge of a basin or trough, the southern rim

of which lies in the vicinity of the Vaal river. It is with

a view to locating this southern rim that extensive dia-

mond-drilling operations have been carried on in the south-

ern r>ortion of the Transvaal and the northern area of

the Orange Free State for some few years past, first under

the auspices of the now defunct Orangia Main Reef Co.

and later by the New Rand, Ltd., under the direction of

A. R. Sawyer, an English mining engineer who has had
many years experience in South Africa. From an economic
point of view, the diamond-drills do not appear to have
established much as yet, but the cores brought up have
indicated ore of some value and have been of Interest from
a geological point of view. The investigation is based on
geologic correlations, and the disclosures warrant a hope
that some relations of much value may be established

as between the New Rand company's sphere of operations

and the Main Reef beds. More than this can scarcely be

said at present. The venture is a highly speculative one,

but the possibilities of reaping an immense reward have
Indiired people to provide further funds for deep boring,

and In the past three and three-quarters years nearly 21,000

ft. have been drilled. At the present time operations are

being concentrated on the No. 13 bore-hole which Is now
at a depth of 1400 ft. or more. In a report recently Issued

by the company's consulting engineer, considerable stress

Is laid on the analyses of two sections of core from the

No. 12 bore-hole, one being a piece of diabase and the

other magnetic slate, the former being drawn from a

depth of 898 ft., and the latter from 1076 ft. Qualitative

and quantitative analyses have shown the presence In the

diabase of small quantities of copper and traces of nickel

and gold. The magnetic slate contains, among other ele-

ments. 12 gr. gold and traces of silver and nickel per ton.

The crux of the whole question is: assuming the estab-

lishment of definite correlative values as between the

West Rand proper and the New Rand company's area,

what are the premises for believing that gold will occur

In the latter In similar quantities as are found in the

Main Reef beds? After all, a satisfactory assay plan Is

of far more value than whole volumes of correlative geol-

ogy—a branch of science which has, if anything, been
much overdone in South Africa.

There has been a distinct improvement in the affairs

of the Roberts Victor Diamond Mining Co., which owns
and is exploiting an occurrence situated near Boshof In

the Orange Free State. Three or four years ago this com
pany was one producing diamonds In considerable quan
titles, and the shares at one time stood at a premium of

£14. The output of the mine for 1907 was 132.S09 carats

from 2')}.W>?, loads washed, or .'.2 carats per 100 loads—

a

hith Krade return. I^ast year a serious contraction was

found to occur in the central area of the No. 3 mine, and,
owing to a large fall of reef, washing from the open ground
was stopped in July 1909, pending development of the
lower levels from the shaft. Extensive prospecting was
then carried out, but for some time without result. Withia
the past four weeks, however, a discovery of much import-
ance has been made, and the price of the shares has im-
proved by about 150% in consequence. Bore-holes have
proved 'yellow ground' to the southwest of the old work-
ings covering a fresh area of at least 70 claims. The 'yel-

low' is stated to contain good deposits and the prospect
is encouraging. Further exploration work is being carried

out and, because of the likelihood of a new and extensive

diamond-bearing area being proved, and also on account of
improvement in the diamond market, the outlook for the
Roberts Victor company is better than it has been for a
long while.

KALGOORLIE, WESTERN AUSTRALIA
October Production. — Dividends Paid. — Bullfinch Stampede.— The

Metallurgical Problems.

The October gold yield from the State was valued at
$2,600,000, and dividends paid totaled $450,000. Returns
from the chief producers were as given below:

Name. Tonnage. Yield. Profit.

Associated 10,330' $ 7a,0u0 $ 24,00t»

Associated Northern 2,445 23,500 10,00t>

Bullfinch 135 56.000

Chaffers 4,340 28,500. 20

Golden Horseshoe 23,908 165,000 350

Golden Ridge 2.460 32,500 14,900

Great Boulder Perseverance.. 20,131 129,000 22,000

Great Boulder Proprietary 18,497 248,000 125,000

Great Fingall 10,416 81,500 13,500

Hainault 5.580 36,000 5.00O

Ivanhoe 19,501 206,500 100,000

Kalgurli 10,825 138,000 73,000

Lake View and Star 12,878 73,000 20,000

Oroya- Black Range 4,530 45,000 9,500

Oroya Exploration 21,904 27,000 15,000

Oro.va Links 7,367 41,000 5,000

Sons of Gwalla 13,511 118,000 44,000

Sons of Gwalia South 2,308 21,000 6,500

South Kalgurli 9,212 61,000 10,000

The properties which paid dividends for September were

the following: Golden Ridge, $34,500; Great Boulder Per-

severance, $325,000; Sons of Gwalia, $107,000. Those i)aid

for October were: Ivanhoe, $250,000; Kalgurli, $185,000;

The Bullfinch, Western Australia.

Sons of Gwalia South, $17,500. The Perseverance cornea

out with a record tonnage since the mine started crushin!<.

During the past fortnight the Bullfinch boom continued.

Every day rich ore was unearthed anywhere between South-

ern Cross and Golden Valley, a distance of some 30 milesj

Then there would be a wild rush to peg leases. (Leases

here contain 24 acrfs each.) The .Mining Registrar has

received $15,000 as deposits on leases, and about 12,000

acres have been pegged. Men who had pegged then sat

down and waited for experts' to examine their claims.
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and arrange terms for an option. Anything within a few

miles of the Bullfinch was sufficient for a large deposit

on an option. The country has been flooded with pros-

pectuses. There have been many flotations of companies

in Western Australia, Adelaide, and Melbourne to work

leases that had not yet been granted by the Mining Warden.

Shares rose to absurd prices. Practically no work is being

done on any of the leases. The Government surveyed a

townsite—to be named Bullfinch—about a mile from the

parent mine. The blocks were put up for auction with

the provision that no licenses to sell liquor would be

granted, the Government Intending to erect a State Hotel

similar to that at the Sons of Gwalia. The town blocks

brought from $1000 to $4000 each, the total from 57 blocks

realizing $125,000. Being 25 miles from the telegraph line,

g-reat delays occurred in business, so the Federal Govern-

ment, is running out a wire to Bullfinch. Water being

scarce for the big population on the new field, the Western

Australian Government is laying a temporary 3-ln. pipe

at a cost of $40,000, to connect with the Kalgoorlie water

system. On account of the great inconvenience and cost

to travelers, and the probable large amount of freight to

be carried later on, a bill to construct a railway to the

new field has passed Parliament after much discussion, as

it seems to be rather premature. The Bullfinch has been

floated with 500,000 $5 shares, the owners, Doolette, Shall

cross, and Jones, taking 400,000 shares; 50,000 were offered

to the public and 50,000 kept in reserve. Shares now stand

at $14. The flotation cost practically nothing. The com-

pany has engaged C. Jibson, of the Western Australian Gov-

ernment, as member of Its staff. The main shaft is to

be deepened to 200 ft. Development work results in show-

ing good ore, and the extent of the deposit—some people

term it so—has not been determined, much to the chagrin

of owners of adjacent leases. Treatment at the Recovery

company's works continues, and the average value is about

$440 per ton. The ironstone ore is being roasted, while the

quartz is being treated by ordinary milling methods.

Apart from the Bullfinch, there have been other wild

rushes; one of the most amusing being one 6 miles west

of Kalgoorlie, where a few $10 crushings have been taken

out of late. Another rush set in at Kunanalling. some
distance north of Coolgardie, where specimen ore was
found. There have been others, and no doubt these people

did not wish the Bullfinch district to have all the money
that appears to be fairly loose just now. The treatment

of the Bullfinch ore, assaying from $120 to $440 per ton

by our ordinary treatment here, rather explodes the old

theory that high-grade ore should be shipped to smelters

for the best results. The treatment of rich telluride ores

in our mills is successful. The cost of shipping ore In

the earlier days of this field ran up to $28 per ton, when
it could have been done locally for $5, and at present for

$2.50, per ton. Some interesting work was done last month
at the Associated Northern mill, in treating a lot of con-

centrate containing over 20% arsenical pyrite, from the

Transvaal mine, near Southern Cross. A Merton furnace

wa§ set aside for this ore, and it roasted the mineral at

a rate of 9 tons per day. Directly it was fed into the

furnace it started to burn strongly, little fuel being used.

An excellent roast was obtained, and the roasted product
was discharged into the conveyor that carried the com-
pany's own ore from the other five Mertons. S. Roberts,

the metallurgist, informs me that the extraction was only

affected to the extent of a drop from 93 to 90%. There
being only about 40 tons in the lot, no attempt was made
to save the arsenic. No fume was noticeable about the

furnace. A very interesting point to notice was the tre-

mendous quantity of white fume emitted from the 100 by
6-ft. stack. The fume was dissipated over the surround-

ing leases, but no complaints were made. The Kalgurli

reports highly payable ore at 1650 ft., and the Ivanhoe is

meeting with much encouragement in the winze below
2270 ft. As the ore reserves have bSen depleted and the

value of the ore has steadily decreased the mining and
metallurgical methods have been improved to meet the
loss.

BUTTE, MONTANA
Interesting Data Concerning //le Ophir. — A. H. Wethey Retires from

fhe Clark Properties.— The Tuolumne- Anaconda Output.—Rail-

road to Georgetown.

The Butte Central Copper Co. is doing effective work

in the Ophir mine, and by the time the new concentrator

is ready next spring there will be an abundance of ore

accessible. The work is confined to the 300 and 500ft.

levels, the drifts having been extended eastward from the

main cross-cut 400 ft. On the upper levels are two veins,

but on the 500-ft. there Is evidence of juncture of the two

veins, the country between them being well mineralized.

Driving is in progress on the hanging wall of the south

vein, and on the foot-wall of the north vein. An orebody

8 ft. wide is being opened on, the latter, and on the south

wall there is 10 ft. of shipping ore. This ore assays from

$5 to $40 per ton. The drifts will be extended to the

east boundary of the Ophir claim, and probably within

200 ft. the Rarus vein will be opened. This fault-vein,

one of the two cross-fissures in the district, has been highly

productive of copper ore at places where it intersects the

east and west veins. The other cross-fissure is known as

the Blue vein. It strikes through the district in a north-

west and southeast direction. The Rarus fault runs north-

east and southwest—goes through the Rarus, Tramway,

Pennsylvania, and Belmont groups, In which some of the

greatest orebodies in the district are being mined. The

apex of the Rarus fault is traced southwest to the eastern

end-line of the Ophir, and in its descent it dips to the

west, so that it is believed it will first appear in the

Ophir ground on the 500-ft. level. The Ophir has another

smaller fault-fissure vein having a northwest-southeast

strike, and it is the opinion of W. L. Creden. consulting

engineer of the Butte Central, that this fault and that

of the Rarus united in the Ohpir at a depth of 1000 to

1200 ft., and at the intersection large copper deposits will

be found. The future development of the Ophir will be

in following out that theory.

The retirement of A. H. Wethey, as general manager for

the Clark interests, on the closing day of the year, was

the occasion of a banquet tendered him at the Country

Club by his associates, at which Mr. Wethey made a nota-

ble speech, reviewing the great growth of the city in the

last 23 years. He also took occasion to refer to the de-

cline of Butte as a smelter centre In the past few years.

He spoke of the Pittsmont as the only smelter left; it

belongs to the East Butte company, which treats its own

ore and that from two or three small mines. He spoke

of the development of the zinc industry in this district,

and said that in the sale of the Butte Reduction Works

to the Anaconda company, W. A. Clark had reserved the

privilege of concentrating zinc ores there until December

31, 1913. Mr. Wethey stated that over 400 tons of zinc

ore per day were being concentrated at those works, the

product amounting to 125 tons of 50</c zinc concentrate,

shipped to the zinc-smelting plant at Bartlesville, Okla-

homa. Mr. Wethey and his family will now make their

home in New York. He has purchased bronze manufac-

turing works in New Jersey, to which he will give his

personal attention.

The Tuolumne company declared a ISO^ dividend at the

last meeting of the directors. The sum thus disbursed

amounts to $120,000. The company is shipping 250 tons

per day of ore which samples about 10% copper, and is

sinking and developing. The original intention was to

sink to a depth of 2000 ft., and it is possible that the

shaft may be sunk 200 ft. below that. The latest advices

are that the new steel head-frame, hoist, and other equip-

ment will be put in position in May. The production of

copper by the Anaconda company for December amounted
to 21,500,000 lb., of which 15,900,000 lb, was turned out by

the Washoe smelter, and 5,600,000 lb, by the Great Falls

smelter. In the production of the Washoe smelter is in-

cluded the output of the Tuolumne and North Butte com-

panies. In addition to the output of those two smelters,

about 1.000.000 lb. was produced at the East Butte plant
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A body of rich ore has been opened in the mine of the

Corbin Metals Co. at Corbin. The ore was found by driv-

ing from the 500-ft. station In the shaft. It consists of

a 5-ft. vein, the ore assaying 20% lead, 2'^% copper, 127r

zinc, and 14 oz. silver per ton. An effort is being made

to extend the tracks of the Butte. Anaconda & Pacific rail-

way from Anaconda to the Cable and Georgetown, so that

the ores of that district may be moved direct to the

Washoe smelter. The length of the branch required would

be 12 to 15 miles.

NEW YORK
The CBlumei 6 Hecia Merger, and the Apportionmenl of Shares of

the New Company.—Comment on Granby.— Extension of Jerome

Area.— The International Smelter.

The year of 191U held much in promise and yielded much
in disap|)ointment so far as mining markets go. Coppers

have grown in public favor, but the situation in copper has

not cleared as rapidly as expected. The development of

«ach large property makes more apparent the necessity for

effective action; and, possibly the most encouraging feature

is the frank recognition of the necessity for the control of

production; and the longest step toward the eventful merg-

ing of interests is the recently announced consolidation of

the copper properties controlled by the Calumet & Hecla.

A new corporation, to be known as the Calumet & Hecla

Mining Co., is to be formed with a capital of $10,000,000,

divided into 400,000 shares of a par value of %2o. Given

below are the names of the companies absorbed in the

merger, and the basis of exchange agreed ui>on.

Present

share

Issue.

Calumet & Hecla... 100,00(1

Osceola 96.150

Tamarack 60,000

Ahmeek 50,000

Su|)erlor 100,000

Isle Royale 150,000

Centennial 90,000

Allouez 100,000

La Salle 302,977

Seneca 20,000

I^urlum 40,000

Gratiot 100,000

Allotment Rate i)er 100

of new shares old

shares. for new.

240,000 240

48,075 50

13,200 22

40,000 80

18,000 18

10,500 7

5,400 6

17,000 17

6.059 2

6,000 30

4,000 10

500 0.5

The total outstanding stocK of the new Calumet & Hecla
<:ompany will be 337,393 shares. The present move has

taused much discussion concerning the past history of the

company. It has been but a short time since the great pro-

ducer of the lake region stood alone In the leadership of

the copper world. As a deep-level mine it Is probably with-

out an equal. In making comparisons therefore with any
of the newer properties it is natural to consider Utah Cop-

per as the leader of the porphyry group and as presenting

the most complete contrast in mining methods. The out-

put of the c;aluraet t Hecla for 1910 was 72,108,000 lb., as

against 122,000,000 lb. produced by the Utah Copper. Copper
costs were 8.43c., as against Utah's 8c. The average market
price In 1910 for the Calumet & Hecla property on its

$2,500,000 capitalization was $54,000,000. while Utah Copper
has $15,400,000 stock out, the average market price on
which in 1910 gave the Utah a valuation of $69,000,000.

More important, perhaps. Is the parallel in dividends, the

Michigan property disbursing $2,900,000, Utah Copi)er

14,667,000; and of still greater Importance is the fact that

the Lake company is about at its limit of production in

turning out 70,000,000 to 72,000,000 lb. per annum, while

Utah will jirobably output 150,000.000 lb. per annum. While
this move of the Calumet Is taken to mean a preliminary
getting Into line for further consolidation of the great

co|)pers, the fact remains that the next six months will

test many of the producers. It is admitted on all sides that

-dividend reductions must follow if the producers are asked
to curtail, and at the same time take lower prices for metal.

Anaconda, Utah Copiier, and Nevada Con. are earning more

than a safe surplus above dividend requirements. The
Granby statement was rather disappointing. The share-

holders and the public had hoped that a policy of publicity

would be inaugurated, but the report was carefully non-

comittal. Diamond-drill operations are stated to "have dis-

closed a considerable body of ore," which is not explicit, and
as the future of the property is dependent upon the results

of exploratory work the matter is one in which the stock-

holder is vitally interested and of which he deserves to be

informed. The Granby management seems not to have
profited by the sensational performance of some months ago.

However, in the endeavor to secure some profitable ores for

the reduction plant, the management recently obtained an
option on the Cliff Con. and St. Elmo, at Rossland. Utah
Con., which recently had a decline almost equal to that of

the Granby, is holding well around 13, from which it is

evident that there are some friends of the property who
think Channing and Berger were too pessimistic in their

estimate of the property's future. The International Smelt-

ing & Refining Co.'s plant at Tooele is declared to be un-

affected by the conditions at the Utah Consolidated. Con-

tracts are stated to have been secured from various mines
in Utah, Nevada, and Idaho which will keep the plant run-

ning at its capacity during the current year. The plant has

been in operation for four months and the management
states that every detail is working smoothly. The develop-

ments at Jerome, Arizona, are attracting some attention.

The United Verde Extension is enlisting some Eastern sup-

port and begins to look as though it would make more than

a one-mine camp of Jerome. The company now states that

It has $50,000 as a development fund in the treasury, which

will carry it through the current year, and the issue is

being compared with some of the other low-priced coppers,

such as First National, Davis Daly, and Ohio. Not all of

the various copper consolidations are viewed with equanim-

ity by the shareholders. Calumet & Hecla registered a de-

cline of $30 per share on the publication of the news of

reorganization. There is great dissatisfaction among the

shareholders of the Butte Coalition on account of the terms

upon which the property was turned over to the Anaconda,

especially in view of the rich orebodies now being exposed,

and stockholder's protective committees are being freely

talked of. There is beginning to be some activity in Porcu-

pine, while there is little known regarding the specific

properties, the incorporation of the Hollinger has made a

starting point and Porcupine stocks are being quoted on the

Toronto Exchange.

SALT LAKE, UTAH
Commtnl on the Estimates of Utah Con. Ore Reserves. — Bingham

Mary Brings Suit Against the Utah-Apex.

Some light has been thrown on the wide discrepancy

between the recent reijort on the I'tah Consolidated and

that issued by the company in its last annual report. The

latter was made by J. B. Risque, then manager for the

company, and his estimates were practically concurred in

by J. W. Finch. Mr. Finch stated that, owing to the

limited time allowed him. he was unable to make a com-

plete report from personal inspection and that he plainly

stated that his report was largely based on mine records.

Mr. Risque states that his report was based on the ton-

nage reported as developed when he took charge of the

property and that he arrived at his figures of developed

ore by adding that developed under his management and

deducting that which had been shipped. Taking the com-

pany's earnings for the present year as a basis, and con-

sidering that the cost of tramway construction was in-

cluded in the operating account, and that for the greater

part of the year the ore was sulijected to a freight charge

of 40c. per ton and an unfavorable smelting contract, there

is reason to believe that the price to which the stock has

fallen is lower than is justified by actual conditions.

Suit has been filed by the Bingham Mary against the

Utah-Apes and request made for an order directing that

a survey be made by the Utah-Apex on the ground that

the pro|)erty lines have been transgressed.
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General Mining News

ALASKA
(Special Correspondence.)—The Mt. Andrew mine, sit

uated on Prince of Wales Island, is to be opened at a

depth of 400 ft. by an adit which is being driven. Min-

ing operations are to continue through the winter, and

ore-shipments will be made at regular intervals. Several

new orebodies have been discovered on the Jumbo group

near Sulzer by means of diamond-drill work. In one in-

stance the drill cut through 120 ft. of ore. A. E. Roberts

of New York has been making an examination of this

property. The It mine is to have a 1300-ft. adit that will

tap the ore at a depth of 400 ft., and drain the workings

above it. Another shipment of ore is soon to be sent out

from the Rush & Brown mine.

Ketchikan, January 2.

ARIZONA
tOLIIlSE COUNTY

The Lowell shaft of the Copper Queen Co., at Bisbee,

which is to be the principal supply-shaft of the group, is

being sunk from 1400 to 1600 ft.; at the latter depth a

connection is to be made with No. 1 winze.

UlLA COUNTY

(Special- Correspondence.)—While it was the intention

of the Miami Copper Co. to have its concentrator finished

and one unit in operation by January 1, 1911, there yet

remain so many details to be attended to that it seems

improbable that operations will start before February 1.

Delays in the shipment of machinery, and the other troub-

les incidental to the construction of a plant of this size,

have been encountered. In the underground workings

new timbers have been put in the main drifts, the track

laid, and electricians are installing trolley wire on the

420-ft. level. A number of chutes extending from the 'ore-

rooms' on the 370-ft. level to the ore-bins on the 420-ft.

level have been finished. The initial run of the mill

undoubtedly will be made on ore from the dump at No. 4

shaft. Two raises have been made from the 420-ft. level

through this dump. Chutes have been placed in the raises

and the ore will be passed to the bins and then hoisted

to the surface bins. This dump at one time was too low

grade to be handled at a profit, but by mixing it with

ore of a nigher grade, practically the whole dump can

be worked profitably. It is estimated that there is enough

ore on this dump to keep the concentrator running for

several months, so that no great amount of mining in

the main orebody will be necessary for some time. At the

pumping-station, two miles from the concentrator, the bal-

ance of the electrical equipment has been received, and

a force of men is installing it and making all arrange-

ments for the turning on of the water. The company has

had 33 churn-drill holes driven to explore ground in the

northwestern part of its holdings, the drills having reached

an average depth of GOO ft. This work is still in progress.

On the claims belonging to the Orphan Copper Co., ad-

joining the Miami townsite on the west, and contiguous

to the ground of the Inspiration and Live Oak companies,

preparations are being made to explore the property. C.

M. Clark, the manager, has purchased a churn-drill to be

used for this purpose. An inclined shaft has been sunk

on the eastern end of the claim to a depth of 550 ft.; and

about 600 ft. of cross-cutting was done both east and west

at this depth, which resulted in finding considerable ore,

some of which assayed as high as S% copper. The
Boston-Miami Copper Co., that owns the group of claims

one-half mile west of Miami, did extensive churn-drilling

on the southern end of the claims during last winter and
spring, and has now moved its camp to the northern end

of the property, where drilling is to be commenced soon.

It is thought that ore will not be found at a depth of less

than 500 ft., this belief being based on the developments

of the Live Oak company. The drill-hole nearest to the

Boston-Miami line is 200 ft. east, and in this hole ore was

found at a depth of 475 ft., and continued down to where

drilling was stopped at 700 ft. This exploration work will

probably demonstrate to ^vhat distance the deposit of low-

grade ore extends in a westerly direction. The recent

developments on the property of the Superior & Boston

Copper Co. have been the most important for some time.

The work on the eighth level in the drift paralleling the

Great Eastern vein has resulted In making a favorable

showing. Two weeks ago a vein from 6 to 8 in. wide

was opened, the ore in which assayed from 4 to 6% cop-

per. During the past week the face of this drift has been

in ore, the last round of holes showing the full face of

the drift in a rich iron ore containing some copper glance

and cuprite. The indications are that with further devel-

opment this vein will lead to a strong body of ore. The

drift in which this ore is being found is directly beneath

the place where the high-grade ore was found on the level

above. The Inspiration Copper Co. is sinking at the

Joe Bush and Colorado shafts. The Joe Bush is down to

490 ft., and the Colorado has reached a depth of 475 ft.,

the last few feet in the latter having been in ore. The

Joe Bush, Colorado, and Scorpion shafts have all been con-

nected on the lowest level. Most of the development thus

far has been in the vicinity of the Bush shaft; but prac-

tically nothing has been done in the way of blocking out

the ore around the Scorpion and Colorado shafts. In the

75-ton test mill, that was built a short time ago. tests

are being made every few days to determine the concen-

trating quality of the ore. and the kind of machinery that

will be best adapted to handle it. Experiments have been

made in the last few days with the system introduced by

the Utah Copper Co., and the results have been highly

satisfactory. The company has increased the number of

air-drills by three, making six now at work on the prop-

erty; four are engaged in blocking out ore, and the other

two are being used in doing prospecting work. In drill-

hole No. 405, one of the last holes drilled, ore was found

that assayed as high as i'/r copper.

Globe, January 7.

MARICOPA COU.NTY

The Arizona Gold Mines Co. is developing a copper and

gold mine on Buekhorn gulch. Castle creek district, south

east of Wickenburg. The work is In the hands of Mark

Bradley, who has prospected the cropping by trenches,

and is now sinking a 2-compartment shaft, which is to

have a depth of 600 feet.

MOHAVE COUNTY

Shipments of zinc sulphide ore from the Golconda mine,

Cerbat district, amount to one car per day to zinc smelters

in Oklahoma. A part of those shipments constitute zinc

concentrate turned out at the mill. Information published

at Kiifgman is to the effect that the United States S. R.

& M. Co. has taken an option to purchase the Gold Road

mine, and that the United States company's engineers are

sampling the mine to determine the extent of ore-reserves,

and the value of the ore. The Gold Road and Tom Reed

mines have gold-bearing ore which is treated in cyanide

plants. The product of a recent two weeks' run of the

Tom Reed mill amounted to $70,000. while the weekly out-

put of the Gold Road mill is about $20,000. The cost of

mining and milling the Tom Reed ore is reported to be

a little less than $4 per ton; that of the Gold Road is

but a trifle over $4. Electric power is employed at both

plants.

PIMA COUNTY

The Twin Buttes mine. 20 miles out from Tucson, has

become a heavy shipper of ore. and the matter of provid-

ing smelting facilities is under consideration.

PINAL COUNTY

The development of the Ray Consolidated aggregates

over 7000 ft. per month, and incidental to this work there

is being mined about 1000 tons of ore per day. The supply

of ore accumulated in this way amounts to about 120.000

tons, which will be drawn on for the concentrator, and

two sections of that plant are expected to be in operation
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in February. The smelting plant construction is in ;jrog-

ress. two reverberatory tui'naces of which probably will bs

ready for work in July.

Y.WAPAl lOUNTY

The Arkansas & Arizona Copper Co., operating in .Jerome

district, has sunk its shaft to a depth of nearly 800 ft.

The Cleopatra Copper Co., mining in the same district,

recently shipped two cars of ore to the Humboldt smelter,

and it is stated that shipments are to be made regularly.

A discovery of ore yielding high returns in copper, gold,

and silver was made on the Michaels. Scanlon, and Hatch

claims, situated four miles east of Humboldt. A small num-

ber of tons sent to the smelter sampled about $1000 per

ton.

Yl'MA COCXTY

The Silent King group of claims, situated in the Short-

horn range, six miles north of the Kofa district. Is being

developed by Salt Lake men, among whom are W. H.

Clark and Llewellyn Humphreys. Conslderaljle develop-

ment has been done, the result of which is to disclose a

wide vein of quartz-porphyry, containing gold in com-

mercial quantity. Hoisting equipment is now to be in-

stalled, to enable deeper development to be done. The
shaft now has a depth of 140 ft. A stage-line is main-

tained between Vicksburg and Silent King camp. th# lat-

ter having a population of 150 to 200 people. The claims

in the group have been bonded to these people by Max
Engasser, who has held and developed them many years.

The Copper Basin M. Co., controlled by J. F. Curtis and
T. M. Drennan, sank a 60-ft. shaft, at the bottom of which

was found a 4-ft. vein of ore that assayed about 60% cop-

per. The ore is mostly chalcocite. The property is In

Copper basin, 18 miles north of Parker. The Uoodman
mine, which was a rich producer in early days, now be-

longs to W. E. Scott, of Quartzsite, who has built a Nissen

stamp-mill, to which he hauls the ore a distance of 12

miles. The gold extracted is sufficient to pay exi)en8e3 of

developing, mining, and milling. The mine is said to

contain an IS-in. imystreak that mills $65 per ton In gold.

A Lane mill Is being operated on the Safford mine, near
Vicksburg.

CALIFORNIA
CALAVERAS COUNTY

The Calaveras Copper Co., having mines at Copperopolls,

with a concentrator and smelter nearly finished, was closed

down January 1, except that the mine pumps are being
kept in operation. The Lfghtner mine in Angels Camp
Is being reopened under direction of Alex. Chalmers, who
is having a Scompartment shaft sunk, which is now at

a depth of about 200 ft. This work is being done at the

expense of recent purchasers of the property, who expect

to have the mill started in April.

KETAOA COUSTY

(Special Correspondence.)—The Idaho-Maryland Co. has
permitted several parties of 'trlbuters' to commence work
on various pieces of ground. It is stated that several
•pitches' are showing good ore. At the Empire the new
cyanide annex is operating satisfactorily. Development
Is in progress on the 3500ft. level. Considerable rich

ore has been recently extracted. The 40 stamp mill is

operating continuously. At the North Star operations are
confined principally to the Central workings, the upper
levels of the mine receiving little attention. The vein

continues 6 ft. wide, the ore averaging $12 per ton. At the
Cincinnati Flat mine the company Is developing with en
conr«ging results. On December 31 the North Star Mines
Co. declared a dividend of $275,000, which is at the rate

of $1.10 per share. This makes a total of $575,000 paid

during 1910. Since Its Incorporation In 1S99. this com
pany's dividends have amoiint>-d to 102',; on Its capital

stock. At the Birchvllle mine, Graniteville district, large
reserves of milling ore have been opened. The plant, which
was destroyed by fire last summer, is being rebuilt, and.

the hoist will soon be ready for work. During the winter,

work will be performed on the levels above the drain tun-

nel. Fifteen men are employed. At the Ancho, 15 men
are working, and the mill is running steadily, -©eorge
Mainhart is superintendent. At the Erie 40 men are em-
ployed on development, and a new compressor has been
installed. The Sultana group, comprising the Sultana,

Prescott Hill, and other mines, has passed into new hands,
for whom Richard Barry is superintendent.

Grass Valley, January 9.

PLACEB COUNTY

The Helester M. Co. has paid the balance of the purchase
price of the Rawhide mine, situated six miles from Alta,

on the north fork of the American river. A wagon-road
has been built from Gorge station to the mine. Frank
B. Keever is at the head of the company. The Pioneer
mine, in the same locality, is being put in condition for

operating.

PLUMAS COUNTY

The Gruss mine, situated in Genesee valley, which has
been owned by the Gruss family for 30 years, has been
leased for a term of seven years to Geo. H. Gruss and C.

C. Kinsey, who are preparing to re-open the mine and
operate the 15-stamp mill. The Gruss is a gold mine which
has been much worked above the 100-ft. level. The pur-

pose of the lessees is to sink 100 ft. deeper and establish

a 200-ft. level. The vein is on the contact of grano-diorite

and slate, has a dip of 45°, a width of 5 ft., has free-

-M

Part of Northern California.

milling ore that assays $6 per ton. The property has a

steam-hoist, and has water-power for the mill and mine

pump. The mine is 22 miles from Quincy. and 15 miles

from Keddie, a station on the Western Pacific. Santa

Cruz people have taken an option on the Carr placer claims

in Grizzly range, and have commenced drilling through

the lava capping to the gravel. As soon as the latter has

been explored and tested it will be opened by an adit.

BIVER.SIDE COUNTY

The ore being mined at the Calzona, Sanborn, and Steece

mines is attracting much attention to Riverside mountain,

situated 17 miles westerly from Parker, Arizona. Ore

sacked at the first two properties has been shipped to the

Humboldt smelter, and the third named is to send out

some ore this month. The Calzona attracts special in-

terest by reason of the discovery in December of a 7-ft.

vein of ore, samples of which assayed over $200 per ton

In gold, besides the high copper content.

SHASTA COUNTY

(Special Correspondence.)—The Uncle Sam mine, six

miles west of Kennett, has been bonded from Fred Dakin

by the Big Seven Con. Gold Mining Co.. controlled by F.

W. Richards, H. D. Staley. and F. H. Gaulke. It is under-

stood that the consideration is $(10,000 and that the Bic
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Seven will probably purchase the mine. A lOstamp mill

was recently erected and contracts have been signed for

the delivery of electric power. Developments will com-

mence at once. F. W. Richards is superintendent. The

Square Deal Co. is arranging for the erection of a mill

at the Clipper mine, where recent development has been

satisfactory. The Noble Electric Steel Co. has resumed

smelting at Heroult. About 15 to 20 tons of pig iron is

being produced daily, at a cost of about $14 per ton. As

soon as materials arrive from the East, the construction

of five new furnaces will be commenced. The company

has opened deposits of ore in its iron and chrome mines

during the past few months. At the Gladstone the mill

is running and a force of men is employed. The shaft

is down 1700 ft. with good ore showing in the lower lev-

els. At the Evening Star arrangements are being made

for operating more extensively. This property recently

passed into the hands of a German syndicate. George

Bayha is manager.

Redding, January 7.

The United States S. R. & M. Co. is operating three

copper furnaces at its Kennett plant, the fume and smoke

from which are passed through the bag-house, in which

most of the elements that would be harmful to vegetation

are being precipitated.

SIERBA COUNTY

The Sovereign Mines Co. has opened the Nevada vein by

driving a 661-ft. cross-cut; the depth at which the vein

was tapped gives 350 ft. of stoping ground above that level.

This vein has a width of 5 ft., the ore assaying $15.50 to

$40 per ton. Ore-bins and other buildings are to be

erected. F. 0. Richardson, of Downieville, is the company's

manager.

SISKIYOU COUNTY

The Scott Bar Hydraulic M. Co. has been incorporated

to take over and operate several placer mines in this

county. Los Angeles men are concerned in the company.

COLORADO
The metal production of Colorado for 1909 and 1910 is

given below. The figures for 1909 were supplied by the

State Bureau of Mines; those for 1910 are estimates based

on data of the United States Mint, the A. S. & R. Co.,

Ohio & Colorado S. & R. Co., and Empire Zinc Co. The

figures on tungsten are those of John R. Wood of the

Boulder County Metal Mining Association:

1909—Gold, 1,061,663 oz., $21,946,684; Silver, 8,908,046

oz.. $4,587,643; Lead, 64,720,646 lb., $2,765,512; Zinc, 41,-

728,107 lb., $2,295,046; Copper, 10,087,950 lb., $1,220,642;

Tungsten, 1100 tons, $396,000; total value for 1909, $33,211.

527.

1910—Gold, 982,581 oz., $20,311,944; Silver, 8,592,350 oz..

$4,590,244; Lead, 74,966,344 lb., $3,365,989; Zinc, 62,651,021

lb., $3,376,890; Copper, 8,408,963 lb., $1,062,051; Tungsten,

1535 tons, $736,800; total value for 1910, $33,443,918.

CLEAR CREEK COUNTY

(Special Correspondence.)—Work has been resumed on

the Edgarine mine, Seaton mountain. The shaft, now
down 40 ft., is to be sunk 100 ft. deeper. The vein con-

tains a streak of ore, samples of which assay $300 per ton.

W. T. Chappell, owner of the Standard group of claims on

Fall river, is developing the property. The Miller adit is

being driven to intersect the veins. Owing to scarcity of

water the mill has been closed down for the winter. De-

velopment is in progress at the Shaffer mine on Bellevue,

and shipments of both smelting and concentrating ore are

being made. A. H. Roller, of Idaho Springs, is manager.
Ore is being shipped from the Humboldt mine, the adit in

which is being driven. K. Seeman is manager. C. Howard
has resumed work on the Ohio property, Kelso mountain.

An 8-in. streak of galena is showing in the heading of the

adit that mills $62 per ton in silver and lead. The pro-

duction of upper Clear Creek district for 1910 amounted to

$462,000, a gain of 30% over the previous year. The lower

end of the county, near Idaho Springs, produced $1,250,000.

Work will be resumed on the Charter-Raton property.

Breckenridge mountain.

Georgetown, December 28.

GILPIN COUNTY

(Special Correspondence.)—Shipments of tjoth mill and

smelting ore are being kept up from the National mine.

Shipments have been started at the Cashier, by Lampshire

& Co. The ore is high grade, containing 4.72 oz. gold per

ton. Work has been resumed on the Single Jack property

by Stewart & Co., who are driving to intersect the series

of veins. Heavy shipments are being sent out from the

Perigo mine, operated by J. E. Llghtbourn. A 6-in. streak

of ore found in the Baker property. Quartz hill, assayed $80

per ton in gold and silver. The Lone Star mine, in Phoenix

district, is shipping ore that samples $70 per ton in gold

and silver. In the adit being driven on the San Juan vein

a cross-lode has just been intersected that has a width of

12 ft. between walls.

Central City, January 6.

LAKE COUNTY

The 1910 metal production of Leadville, as compiled by

the Carbonate Chronicle, was as follows: gold, 53,847 oz..

$1,113,017; silver, 3.365,579 oz., $1,799,575; lead, 21,395,481

lb., ^960,657; copper^ 4,808,586 lb.. $607,324; spelter, 47,381,-

760 lb., $2,553,876; total value of output, $7,034,450. The

classification and amount of ore from which the metals

were extracted are as follows: carbonate of lead. 14.369

tons; oxidized iron, 73,745; sulphide of lead and iron.

273,829; zinc sulphide, 82,608; zinc carbonate, 10,139:

silicious ore, 34,008 tons; a total of 488,694 tons.

One of the latest projects of the Leadville district is the

driving of a deep tunnel from California gulch to Iowa

gulch for the purpose of opening the Lillian ore-shoot.

Driving on this adit has been in progress during the past

year under direction of C. J. Hersey. The London mine,

situated on the Mosquito range, east of Leadville, above

timber-line, ten miles from Fairplay, has been operated

most of the time during the last thirty years. It contains

a vein of ore averaging about 3 oz. gold i)er ton. The

mine has been under lease for some time to J. M. Kuhn.

who recently secured an extension of his lease. Ore mined

in the past was taken from slopes on and above the lowest

adit-level, but now that the workings extend by winzes be-

low this level the operations are hindered by a large

volume of water. It is now proposed to drive a cross-cut

which is to intersect the vein 600 ft. lower than the pres-

ent deepest workings, thereby draining the mine and gain-

ing access to stoping ground above that level.

PARK COUNTY

The Colorado Smelting Co., operating a 240-ton smelting

furnace at Alma, has treated a considerable tonnage of ore

that had accumulated on the dumps of various mines of

that section, as well as ore being mined now. The product

of the plant is a matte that is marketed. A force of 100

men is employed by the company at its smelter and mines.

SUMMIT COUNTY

Summit county's metal production for 1910. as compiled

by R. J. A. Widmar, of Breckenridge. was as follows: gold

recovered by three dredges. $612,476; gold nuggets and

specimens, $17,588; gold from smelting ore, $86,400; silver

$112,500; zinc. $128,607; lead. $117,630; iron as flux. $15,500;

copper. $3127; aggregate value of output. $1,093,828.

TELLER COUNTY

Cripple Creek's output of gold ore for December 1910 was

74,240 tons, the value of the bullion extracted therefrom

being $1,400,000. The ore mined and treated during 1910

amounted to 754,941 tons, the gold bullion extracted

amounting to $15,835,937. The profits that accrued to com-

pany and individual operators, including lessees and lessors,

are estimated at $2,100,000 tor the year.

IDAHO
SHOSHONE COUNTY

The Stewart Mining Co.. controlled by F. A. Heinze and

associates, is mining 300 tons of ore per day at the Stewart
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mine, situated in Wardner district. The ore is concentrated

in a leased mill at Wallace. It is stated that the company's

indebtedness has been reduced from $185,000 to $93,000

during the last half of the year, the payments having been

from mine proceeds. The Snowstorm Mining Co., operating

the Snowstorm mine at Larson, three miles from Mullan, is

reported shipping 100 tons of ore per day. and the mine

force has been increased. The most interesting develop-

ment is on the level of No. 4 adit, which is intended to cut

the orebodles several hundred feet below the main work-

ings. The Copper King group, situated near Mullan, is

being further developed by an adit which has been driven

3400 ft., by which the lead-silver vein is to be opened 1000

ft. below the former workings. H. W. Ingalls is in charge

of this work.

XEZ PEBCE ecuNTT

The Wild Rose mine, near Pierce, owned by the Ozark

M. & M. Co., has produced about $1,000,000 in gold since

1905. It is given out that a 200-ton concentrating and

cyanide mill will be erected and put in oi)eration by next

August, to treat ore from both the Wild Rose anad Ozark

mines. George S. Bailey, Joseph A. Muir, J. H. Bethel, and

A. J. Parker are active in the control of the property. In

developing the property a cross-cut, driven 1319 ft., inter-

sected nine veins, the last being 32 ft. wide at a depth of

576 ft. A 16-in. streak of ore on the foot-wall assays from

$20 to $140 in gold per ton. The body of the vein averages

$9.40. The ore consists of white quartz, containing some

petzite.

NEVADA
CLABK COUSTY

The Quartette.mine, situated at Searchlight, has been in

operation twelve years and has produced $2,500,000. It is

opened by two shafts, 700 ft. apart: one of these, 900 ft.

deep, serves only as an air-shaft; the other is a 1300-ft. In-

cline and serves as the main working shaft, in which ore-

skips are oi>erated by a 60-hp. distillate hoisting engine of

Fairbanks-Morse manufacture. There are nearly five miles

of workings, and these are confined to one fissure vein in

porphyritic andesite. In the main, the ores are gold-bear-

ing and free-milling; on the hanging wall side of the vein

are some lenses of chrysocolla, also some carbonate and

sulphide of copper and lead, containing gold and sliver.

The copper and lead ores are hand-sorted and shipped to

the smelters. The gold and silver ores are treated In the

40-stamp mill, and the metals recovered by amalgamation

and cyanidatlon. According to official Information supplied

by the company the average heads of all ore milled since

the Quartette company began 0|)erating was $16.45 per ton;

the average value of ore shipped to smelters was $80 per

ton. The cyanide plant has been oi>erated to some extent

on former mill-tailing, which, added to current tailing,

brings the leaching heads up to $3.30 per ton. The stamp-

milling cost is given at $1 per ton, that of cyanlding being

$1.63; the high cost of the latter was due to the presence

of copper in the tailing. This figure was only attained by

the cyanide regeneration process as developed by R. P.

Wheelock. Shipments of zinc ore from the Potosi mine at

Good Springs are being made to St. Louis. J. B. Jensen is

the purchaser, who has a contract with the Potosi people

for the output of the mine, up to 500 tons per month. The
ore-wagons are Wrawn by traction engines. A concentrat-

ing mill is being built at the Yellow Pine mine: some cus-

tom ore is to be treated, also, as soon as the plant is finished.

The Yellow Pine has large bodies of zinc-lead ore, which

have been opened to a depth of 500 feet.

NYE COtTNTY

The ore-production of seven Tonopah mines for the week

ended December 17 aggregated S27S tons, of an estimated

value of $206,950. The Tonopah company shipped 3500

tons; the Belmont, 2000; Montana Tonopah, 1028; Mac
Namara, 320; West End, 400; Tonopah Extension, 980; Mid
way, 50 tons. The tonnage for each of the succeeding two

weeks was practically the same. The Tonopah-Belmont

Development Co., now in the ascendant among Tonopah

operators, made a profit of $127,0.32.89 for the month of

November. During that month this company mined 7615

tons of ore, of which 1531 tons was shipped to the smelters,

and 6084 tons was milled at the company's plant. There

was extracted from this, 3223.06 oz. gold, and 332,176.27 oz.

silver; gross value of output, $241,188.04. "The electric

hoist and air-compressor at the new Belmont shaft are in

use and the centre of mine operations has been transferred

from the old Desert Queen shaft to the Belmont. The new
shaft has a depth of about 1200 ft., and the intention is to

sink farther. The Tonopah Extension M. Co. produced

bullion and concentrate of the value of $22,000 during the

first half of December. At the Desert mill of the Tonopah
M. Co., 3362 tons of ore was crushed during the week ended

December 16, the value of the ore averaging $24.34 per ton. *

Bullion shipped from this mill for the same week was
valued at $45,078.79: besides, 40 tons of concentrate, valued

at $20,072.78, was marketed. For the week ended December

31, this company milled 3350 tons of ore that averaged

$24.50 per ton, and bullion shipments for the week amounted

to $100,000. The Tonopah Miner of December 31, 1910, re-

ports the ore-production of the district for the year at

362. S9S tons, of an estimated value of $25 per ton. making

a total of $9,072,325. Of this sum $2,721,696 was for gold,

and $6,350,629 was for silver.

STOBEY COUNTY

A Starrett pump, manufactured by the Starrett Pump Co.

at Salt Lake, has been Installed and put in operation at the

2450-ft. station of the C. & C. shaft at Virginia City, raising

Map of Central Nevada.

600 gal. of water per minute to the 2150-ft. station, a height

of 300 ft. The water discharged at the latter station is

lifted to the Sutro drainage level by Reidler pumps. A 4-

stage turbine pump, of the Byron Jackson make, is being

Installed at the 2350-ft. station to replace other pumps that

require repairing. The east cross-cut on the 1650-ft. level

of the Con. Virginia workings is being retimbered and the

stoping ground Is being sampled. For the week ended De-

cember 24 the production of the Ophir was $15,706.45, and

that of the Con. Virginia was $2399.40. The 185 mine-cars

of ore taken from the Ophir had an average value of $84.89

per ton, the richer ore being taken from the Hardy vein.

The 239 mine-cars taken from the Con. Virginia averaged

$9.74 per ton. The Yellow Jacket mill crushed 865 tons of

ore for the week, 548 tons having been received from the

Yellow Jacket mine, and 316 tons from the Crown Point.

The best ore from the former was mined on the 1400-ft.

level: development work at this mine has been suspended

for the present, awaiting pumping facilities to be supplied

at the Ward. Of the Crown Point ore. 60 mine-cars assayed

$8.88 per ton; 285 cars averaged $3.63: and 12 cars con-

tained $5.60 per ton. The Belcher output consisted of 116

mine cars, averaging $5.75; 106 cars, $7.84; 64 cars averag-
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Ing $3.25 per ton. Whitman Symmes, superintendent for

the Mexican G. & S. M. Co., reports for the year ended

October 30, 1910, having sunlv a two-compartment winze 276

ft. to a point 12 ft. below the 2500-ft. level; also that east

crosscuts were driven on the 2400 and 2500-tt. levels at a

speed of 50 ft. per week for several weeks; similar cross-

cutting is reported having been done on the 2100, 2200,

2300, 2400. and 2500-ft. levels, with a considerable amount

of driving in ore. This development resulted in exposing

an additional supply of ore. Development work tor the

year aggregated 3870 ft.; ore shipped to the Charles But-

ters Co. mill, between August 25 and October 30, amounted

to 2206 tons of the value of $43,564.15. The exploration

work performed below the 2000-ft. level has been in the

southern part of the mine, but the intention now is to

extend such work into the northern part. The water-level

Is now at 2500 ft. in the Mexican mine, but as soon as the

old drifts of the Con. Virginia and Ophir are opened it will

be feasible to unwater the joint Ophir-Mexican winzes from

the 2500 to the 2900-ft. level. The operating expenses of the

Mexican company for the year were paid out of funds de-

rived from the sale of ore mined.

NEW MEXICO
GBANT COUNTY

The concentrating mill of the Chino Copper Co., being

erected at Hurley, nine miles from the Chino mines, doubt-

less will be ready to operate by July 1. The steel building

is to be finished by February 1. In the meantime five steam-

shovels are being kept operating at the mine removing

overburden to expose the orebody. The first shipment of

zinc ore was made in December by George H. Utter from

Cleveland mines in Pinos Altos district, six miles from

Silver City. The ore was shipped to Canon City, Colorado.

Other shipments are being made to the various zinc-ore

markets.

SOCOBRO COUNTY

(Special Correspondence.)—The Socorro mine and mill,

in the Mogollons, operated every day in December except

on Christmas. The ore mined and crushed during the month

averaged 120 tons per day; the product from this was in

the form of silver and gold bars and concentrate. A con-

tract has been let for sinking the 3-compartment shaft 140

ft. deeper. The Ernestine M. Co. produced 5686 oz. silver

and gold bullion, and 50 sacks of concentrate for the week

ended December 31, from 669 tons of ore. The mill at the

Deadwood mines was to have begun operating January 2.

The De La Vergne high-compression oil-engine has been

thoroughly tried at this mine, the result of which is said to

demonstrate that with crude oil laid down at Mogollon

and used in this engine, power here will cost less than

$150 per horse-power-year, and in this cost is included that

of oil, labor, and depreciation. The Gold Dust Mines Co.

has finished its office quarters and established telephone

lines to Silver City and Mogollon. Its connection shaft has

reached a depth of 80 ft, and the east and west drifts from

the cross-cut have been advanced 150 ft. on the vein.

Mogollon, January 7.

OREGON
JOSEPHINE COUNTY

(Special Correspondence.)—The Almeda Consolidated

Mines Co., operating in Galice district, has over 6O00 ft.

of development, whereby a strong vein of gold, silver, and
copper ore has been opened 1500 ft. on its strike, and to

a depth of 500 ft. The mine is opened by adit levels, and

by a 500-ft. vertical shaft. The work of tapping the vein

by a cross-cut from each 100-ft. station is now in progress.

The orebody is made up of three distinct seams r the first

containing 15 ft. of first-grade ore, the second having about

35 ft. of second grade, and a third seam of low-grade stuff.

The W'idth between the walls is about 100 ft. The ore is

a sulphide, and is nearly self-fluxing. The mine is well

equipped with gasoline engines, for hoisting and operating

an air-compressor and dynamo; also one steam-engine. A
plant for semi-pyritic smelting was recently finished. It

contains a copper-matting furnace, ore-crusher, elevator,

ore-bins of 3000 tons and coke-bins of 500 tons capacity.

The installation of a basic-lined converter is contemplated,

whereby the matte may be reduced to blister copper. The

furnace has not been blown in; and this will not be done

until the hard-surface auto-truck road is finished from

Galice to Leland, a distance of 15 miles, thus enabling the

company to haul in its coke supply at the cost of about

$1 per ton. The property is under the management of

John F. Wickham.

Galice, January 3.

UTAH
BEAVEB COUNTY

The Red Warrior, in Staj- district, has a new orebody,

which was found by driving a cross-cut from the 500-ft.

level. Ore is to be stoped from this vein and shipped. It

contains lead and silver. The Cedar-Talisman, in the same

district, recently marketed two cars of lead-silver ore;

besides, the mine has been for some time a producer of

zinc ore which is shipped to Oklahoma. Ore being shipped

from the Lady Bryan and Hub mines of the Utah M. M.

& T. Co. amounts to about 8 cars per month. Much of

the output is taken from the 300-ft. level of the former,

and contains about 507r iron, 90 oz. silver, and about ff/,

lead. The shaft, which is more than 300 ft. deep, is ex-

pected to cut the vein on its dip at 500 ft. John Thomp-

son has charge of the work. Shipments of ore from the

Moscow mine for December amounted to 7 carloads, net

returns from which were about $2000 per car. One lot

sampled 26% lead, 3.8% copper, and 73 oz. silver per ton.

The Moscow M. Co. has paid off its indebtedness of $30,000.

JUAB COUNTY

The Dragon, in Tintic district, is a big producer of Iron

ore. It is operated through a 960-ft. shaft, which will

have reached a depth of 1000 ft. in a short time, after

which levels will be driven to the orebody from the 800

and 1000-ft. stations. Ore shipped from this mine during

1910 amounted to 1025 carloads: the only mine in the dis-

trict exceeding this was the Centennial-Eureka. from which

16.';0 cars were shipped. The ore shipments sent out from

all the mines of the district in 1910 amounted to 7404 cars.

A new orebody has been opened at 400-ft. depth in the

Lower Mammoth, and two cars of ore taken from this

part of the mine were shipped. The directors of the Utah

Mine declared a dividend of two cents per share, which

was paid December 21. This is the first dividend since

February 1909. The mine is at Fish Springs, in the west-

ern part of the county.

UTAH COrSTY

A. W. Clemons and associates have developed a 6-tt. body

of ozokerite on their claims near Colton. The material is

said to contain 30% of this mineral wax. The property

is under option to S. V. Shearer.

CENTRAL AMERICA
COSTA BICA

(Special Correspondence.)—The November report of S.

F. Shaw, general manager for Montezuma Mines of Costa

Rica, gives a detailed account of the month's development

on San Rafael. Montezuma, and San Juan teins. It shows

a mine production of 2735 tons of ore. There was treated

in the mill 3251 tons of ore averaging $9.95 per ton; the

mill-tailing assayed $1.26 per ton. the apparent extraction

being $8.69 per ton, or 87.2%. and a total of $28,251.29.

The consumption of cyanide was 4.34 lb. per ton of ore

treated; that of lime, 6.43 lb.: lead acetate. 0.06 lb.: peb-

bles and lining, 2.31 lb.; zinc, 0.84 lb. Mining costs were

$1.38; milling, $1.85; making a total of $3.23 per ton.

The estimated profit for the month, based on 2735 tons of

ore mined, and 3251 tons milled, was $5.46 per ton, giving

$18,430.04. During December the survey was to have been

made for the transmission line to the falls of the Bar-

ranca Guatusa river where the power plant is to be built.

Development progresses at 10 headings.

Montezuma. December 6.
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Decisions Relating to Mining
Specially reported tor the Mixing and Scientific Press.

OVERLAPPING CONFLICTING CLAIMS

A discovery stiaft which bisected the west end line of a

mining claim was sufficient to support a lode location; and

a subsequent location which overlapped the west end line

and included the discovery would be void, to the extent of

the conflict. And in an action to determine the conflicting

lode location, the burden was upon the last locator to prove

by clear and convincing evidence that the first locator's

claim was subject to forfeiture and relocation because of

the failure to perform the required representation work.

Tiggeman v. Mrzlak, (Mont.) 105 Pac. 77. Nov. 09.

LOCATION or MINING CLAIM RECORDING NOTICE

The recorded notice of a mining claim need only be simi-

lar to that posted upon the grounds, and show that the per-

son claims the land described and identified therein: and

where a notice recorded was a copy of a posted notice,

which was insufficient because it was not posted within

the claim, and the fact that a valid notice was subsequently

posted, which differed from the first notice only in omitting

the name of a witness, but was not again recorded, was

said to be immaterial as against subsequent claimants. In

other words, a valid notice of location may be posted after

the notice is recorded.

Green v. Gavin, (Cal.) 105 Pac. 761. Dec. '09.

BIGHT TO Hl'E FOR INJl'BT INCCRRED IN .MINING

Under the Pennsylvania statute giving the right of action

to a person injured for failure to |)rovide for the health

and safety of persons employed In and about anthracite

mines, and in case of death giving the widow and heirs

the right to recover, it was decided that the word 'widow'

did not include a non-resident alien widow, and that a

widow who was an Italian subject, and was residing in

Italy, was not entitled to recover under the statute for

the death of her husband in a coal mine in Pennsylvania,

notwithstanding such a right might l>e enforced under the

laws of Italy.

Debitulla r. I>ehigh & Wilkes Barre Coal Co.. 174

Fed. 886. Dec. 1909.

LOCATION OF MtiCI.'CO CLAIM—DECLABATOBT STATEMENT

The declaratory statement of the discovery of a lode

mining claim sufficiently identifies It. if under any reason-
able construction, in view of the surrounding circumstances,
the description therein is sufficient to notify a subsequent
locator that the particular part of the ground claimed has
been located. On this theory a lode mining claim location
was declared void, where the discovery shaft was made with
in the boundaries of a prior location. The laws of Montana
do not require the declaratory statement of a discovery of

a lode mining claim to describe the claim by metes and
bounds: and where the original monuments have disap-
peared the calls for distances in the declaratory statement
wHI control over testimony as to the location of the original
monuments, and a claim ascertained from bounds clearly

fixed by such calls, such as discovery shafts, will prevail

over a .sulisequent conflicting location; and any deviation
from the (alls in the declaratory statement filed upon the
discovery of a lode claim in making a survey, would not
lirejudice an adverse claimant where such deviation re

duced the length of the end lines of the claim where it con-
flicted with an adverse claim: as the lines o^a lode claim
could not be so fixed as to include ground not covered by
the original location. The fact that a subsequent location

overlapped the west end line and included the discovery,

would not affect the validity of a prior location, where such
location was supported by a discovery shaft which was
bisected by the west end line of a claim.

Tiggeman v. Mrzlak, (Mont.) 105 Pac. 77. Nov. '09.

Company Reports

DALY WEST MINING CO.

The Daly West Mining Co.. of Park City. Utah, has issued

its report for the quarter ended September 30, 1910. The
statement shows sales of 3760 tons of concentrate, for

$138,789.67; 2302 tons zinc concentrate, tor $31,605.53; and
607 tons, miscellaneous shipments, $6767.68; a total of

$177,160.88. Other receipts, $9542.75; Little Bell Con. divi-

dend No. 4, $3000, a total of $189,703.63. The cash on hand
brought the available funds to $356,084.23. Disbursements
were as follows: On general account, $154,969.46; dividend

No. 52, $54,000; leaving cash on hand September 30,

$147,114.77. Operating expenses for the quarter showed a

profit of $34,734.17. Some additional ore was opened on
the 1500-ft. level, the 1800-ft. level, and in various raises,

but no large amount in any place. The vein was cut on
the 1900-ft. level and ore of good grade found, but the

shoot was shorter than on levels above.

LUCKY TIGER-COMBINATION GOLD MINING CO.

The Lucky Tiger-Combination Gold Mining Co. has

issued a statement, dated December 15, 1910. It shows the

payment of dividend No. 29, of $35,750. making a total of

$910,000 since August 1908, distributed as follows: In last

five months of 1908, $71,500; in 1909, $409,500; in 1910,

$429,000. The net profit for the first nine months of 1910

was $444,608.91. Disbursements on account of new mill to

December 1. 1910, approximately $175,000. Cash received

from sale of ore and concentrate from January 1 to Decem-
ber 1, 1910. $927,009.04. Ore and concentrate in transit to

smelter. December 1, 1910. $175,000. Cash from sale of ore

and concentrate, December 1 to December 10, 1910, $68,-

291.18. The niine is reported as looking well. Ore milled

during nine months period, ended September 30, 1910,

27,785 tons. Work is progressing rapidly on the new mill

which will be completed during the coming spring. The
work of building an electric transmission line from Douglas.

Arizona, to the mine, a distance of 65 miles, is well under

way. The annual statement for 1910 will be issued before

the annual meeting march 20, 1911.

NEVADA CON. COPPER CO.

The fourth annual report of the Nevada Con. Copper Co.

for the year ended September 30, 1910, has Just been issued.

It is an elaborate affair, the fine, large Illustrations giving

a comprehensive idea of the magnitude of mining opera-

tions and the methods employed. The report of the pres-

ident states that, during the year covered by the report,

62,772,342 lb. of copper were produced at a net cost of

6.42c. per lb., or, including the funds set aside for improve-

ments and depreciation, 7.05c. This was accomplished dur-

ing a severe winter which greatly retarded open-air opera-

tions. During July 7,000,000 lb. of copper were produced

at a cost of 6c. per lb. The ore reserves have been in-

creased 50'/r during the year, the increase being estimated

at the close of the year at about 14,000,000 tons, with a

total available tonnage aggregating 41,000,000 tons. By
Introduction of improvements in the original plan of the

concentration plant the capacity of the metallurgical branch

was increased to 8000 tons daily, from 6000 tons as origin-

ally expected. During the year 2,237,028 tons of ore were

milled and the concentrate, at a ratio of 10.6 to 1, smelted.

The percentage of copper recovered was 69.59% of the

assay value, a loss of more than 30% between the mine

and the copper bars as they came from the converters.

The recovery of gold and silver was less than 50% of the

assay value, due to the small amount of these metals in

the ore. However, the amount of gold and silver actually

recovered amounted to 21.14 cents per ton of ore treated.

It is expected to reduce the cost of converting somewhat

by the introduction of basic-lined converters. All smelting

was done in rcverberatories, owing to the character of

material treated—concentrate.
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Personal
Professional men are Invited to send news of their engage-

ments and travels. Such news Is interesting to friends.

Draper & Gross are now at 745 Equitable building, Den-

ver.

T. Lane Carter, of Chicago, is examining mines in Ari-

zona.

F. E. Youngs, of Seward, Alaska, is at the Palace hotel,

San Francisco.

Henry B. Kaedino is now at the Candor mines. Candor,

North Carolina.

RussELi, Yale Hanlo.n expects to open an office at Manila,

Philippine Islands.

L. S. Cates is now mine superintendent for the Ray Con-

solidated, at Ray, Arizona.

Harold Rickard is now in charge of the laboratory of

Sanford C. Prunty, at Guadalajara, Mexico.

N. S. Kelsey, who has been In the Black Hills on exami-

nation work, has returned to San Francisco.

E. W. Keith, of the Empire Zinc Co., of Denver, was at

the St. Francis, San Francisco, on January 7.

J. ArxEN Veatch has opened an office as consulting min-

ing engineer at 601 Balboa building, San Francisco.

John Dern, of Salt Lake, president of the American

Mining Congress, was at the St, Francis, San Francisco.

J. M. Porter is consulting engineer for the Standard Con.

M. Co., whose property is at Silverton, British Columbia.

Regis Chauvenet is spending some time at Mt. Franklin,

near El Paso, Texas, where he is interested in a tin mine.

E. A. S. Wittard has gone to the Original Amador mine,

at Amador City, California, as assistant to W. Deaner, the

manager.

Charles A. Sulzer expects to spend several months in

the East. His address will be 649 Madison avenue, Eliza-

beth, New Jersey.

M. K. RoDGERs, of Seattle, visited the Nickel Plate mine,

of which he was former manager, at Hedley, British

Columbia, last week.

S. B. Brethertox is examining mines near Winthrop,

California, and from there will go to Seneca. Plumas county,

where he will be until January 22.

Edgar A. Collins, general superintendent for the Mon-
tana-Tonopah Mining Co., has opened an office in the First

National Bank building, San Francisco.

J. L. Gross, of Draper & Gross, has returned to Denver
from Mexico and will shortly leave for the San Juan.
Marshall D. Draper has left Denver for California.

D. R. MuiR has succeeded L. D. Godshall as manager for

the Needles Mining & Smelting Co. Mr. Muir was formerly
at the Kennett plant of the United States S. R. & M. Com-
pany.

OBITUARY

Robert Forre.ster, for twenty years identified with coal

and metal mining in Utah as an engineer, died at Seattle

in December 1910. He was born in Scotland in 1854, was
graduated from the University of Edinburgh, and was a

member of a number of engineering and scientific societies.

He was a resident of Salt Lake, and is known especially

for his work in getting together the properties of the Utah
Fuel Co. Mr. Forrester was an excellent geologist, and as
an operating man was not content with routine, but was
constantly engaged in experimental work directed toward
greater safety or economy. One of his achievements was
that of perfecting a plan for using dynamite, with wood
pulp tamping, in coal mining. Contrary to natural ex-

pectations accidents and percentage of fine coal were both
decreased. He was one of the men who go to prove that a
university education does not unfit men for practical work.

Market Reports

LOCAL METAL PRICES.
San Francisco, January 12.

Antimony 12-12Jic Quicksilver (flask) MJ4
Electrolytic Copper HH-lSJ^c Tin 42H-44e
Pig Lead 4.75—5.70c Spelter 7—TJaC
Zinc dust, 1400 lb. casks, per 1001b., small lots 89.50 -9.75; large g7.50-8.6O

Date
Jan.
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OIL DIVIDENDS FOR Dt^CEK/IBER, 1»10.
Ofllcial Honthly Statement of Oil SecnrltleB of the San Francisco Stock Bxchantce.From the

Company.
A'ma Oil Co
Amalgamated Oil Co...

Amer. Petroleum (pfd.).

Am. Petroleum (com.).

Apollo
Associated OH Stock
Associated Oil Bonds 5s.

Bay City
Blue Moon
Brookshire
California Midway . . .

.

California Oil & Gas
Caribou Oil & Mining Co.

Chicago Crude
Claremont
Coalinga Central
Coalinga PaclHc
Columbia
Cresceus
Dabney
Del Rey
De Luxe
Eldorado
Empire
Bnos
Esperanze
Euclid
Four Oil

Fulton
Globe
Graclosa
Home
Homestake
Illinois Crude
Imperial
Junction
Kern River
Linda Vista
Lucile
Mascot
McKlttrick
Mecca
Midway of Oregon
Monte Cristo
Mountain Girl

Mexican Petroleum ....

M. * M
Nevada County
New Penn. Petroleum..
Palmer
Parafflne
Peerless
Piedmont
Pinal
Premier
Producers
Radium
Record
Republic
Rice Ranch
Rico
Royalty
S. F. & McKlttrick
Sauer Dough
Section 7

Section 25

Sesnon
Shawmut
Sliver Tip
Sovereign
8. W. A B
State
Sterling
Sunset Monarch
Superior
Thirty-Three
Traders
Turner
United
United Oil
Union
Wabash
West Coast (com.)
West Coast (pfd.)
West Shore
Western Union
Hanford
Kern Oil
Pittsburg
Reed Crude

Capital.

}400,000

5,000,000

2,500,000

500,000

40,000,000

3.006,000

500,000

200,000

500,000

1,000,000

I.OOO.OOO

100,000

1,000,000

500,000

500,000

165.000

1,000,000

320.000

1,000,000

1,000.000

100,000

100,000

200,000

500,000

160,000

350,000

300,000

1,000,000

600,000
1,000,000

100.000

100,000

200.000

500,000

250.000

100,000

50,000

600,000

600,000

500,000

1.000,000

600,000

350,000

60,000,000

1,000,000

250,000

600,000

2,000.000

300.000
1,000,000

500,000

200,000

1,000.000

500.000

250,000

200,000

600.000

300.000

100,000

20,000

500,000

100,000

400,000

40.000

100,000

500,000

76,000

500.000

400,000

100,000

260,000

500,000

500,000

500,000

1,500,000

500,000

2.000,000

50,000.000

500.000

2.500,000

2,500,000

100,000

1.000.000

Shares
issued.

380,000

50,000

25,000

200,000

400,000

100,000

189.759

500,000

922,800

900,000

80.703

1.000,000

500,000

450,000

65.000

999,226

320,000

1,000,000

785,490

100.000

100,000

200,000

358,500

160.000

350,000
300,000

100,000
600.000

1,000,000

100.000

10,000

200,000

100,000

250,000

20,000

385,850

26,704

500.000

600,000

422,500

1.000,000

500,000

350,000
10,000,000

1,000.000

250,000

500,000

1.802,010

300,000
100.000

389.000
150,000

1,000,000

80,000

250.000

100,000

500,000

300,000

100,000

20.000

50.000

199.500

400.000
40,000

100.000

500.000

75,000

500,000

377.000

100,000

250,000

497,241

500,000

100.000

15.000

500,000

80.751

1,2S3,13I

249,626
300,000

10.408

10,408

100.000

10.000

1.000.000

Par
value.
Jl.OO

100.00

1.00

2.50

100.00

5.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

10.00

1.00

1.00

1.00

10.00

1.00

6.00

1.00

6.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

6.00

1.00

1.00

1.00

1.00

1.00

10.00

1.00

1.00

1.00

5.00

1.00

2.00

1.00

1.00

1.00

1.00

10.00

0.50

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

5.00

100.00

1.00

1.00

100.00

1.00

100.00

100.00

1.00

100.00

Acre-
age.

120

40

200

20

933
160

80

100

100

280
120

40
•

40
120

40
40
10
80

220

170
10

20

120

20
•

140

160

10

2,480

80

80

20

40
225

1,200

120
640
80

140

SO
147

880
40

160

10
•

1(0
600

•

40

80

40

60

20

151

270
65

290
86
•

20

20

40
20

160
•

40

160

410

320
•

1,010

80

80

10,000

15 '10

15

25

28

31

31

27

1

25

'10

'10

'07

'10

23

25

'09

'10

'10

'10

•10

'09

10
•10

'10

16 '09

Location.
Kern River 12
Salt Lake Field, L. A 9

Coalinga and Sherman 12

12
Kern River 3

Kern, Coalinga, McKlttrick. 3
Kern, Coalinga, McKlttrick.
Midway lo
Coalinga
Santa Maria and Midway.. 1

Midway
Coalinga
Coalinga 12
Kern 3

Kern and Coalinga 12
Coalinga
Coalinga 12
FuUerton and Whlttler 12
Midway
Midway
Kern River 9

Coalinga
Kern River 8

Coalinga 12

Kern and Santa Barbara...
Coalinga 12

Kern and Coalinga 8

Kern and Coalinga 2

Sunset
Kern River 10

Santa Maria
Coalinga 12

Coalinga 12

Kern River 6

Kern and Coalinga 7

Kem River 6

Kern River 12

. Kern River 10

Coalinga 12

Midway 12

McKlttrick
Kern River 7

Midway
Kern and Maricopa 12

Midway 8

Mexico 12

Maricopa
Kern River 10

Santa Maria 12

Santa Maria 12

Midway 12

Kern River 9

Kern River 6

Santa Maria 12

Coalinga 7

Midway 9

Santa Maria
Coalinga 12 15 '10

Coalinga
Santa Maria 10 10 '10

Midway
McKlttrick 9 20

McKlttrick 11 1

Coalinga and McKlttrick.. 12 21

Coalinga
Midway 8 26

Kern River 11 6

Coalinga
Coalinga 2 25

Kern River 9 1

Coalinga 9 10

McKlttrick
McKlttrick and Kern 3 15

Sunset and Midway
.Sunset 12 26

Kern River 8 6

Kern, Coaltngra and Midway 5 15

Coalinga
Controls Union 12 20

Midway 12 10

All Fields of State 12 20

Coalinga 10 19

Los Angeles
Los Angeles 9 1

Kern Rivier 12 21

Santa Maria 4 15

1 30

11 19

11 11

6 31

D
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LEAD AND ZINC PRODUCTION
, Blende v

Camps. Pounds.

Webb City-Carterville, Mo... 215,713,555

Joplin, Mo 98,758,190

Duenweg, Mo 37,999,160

Galena, Kan 38,589,230

Alba-Neck City, Mo 37,168,990

Miami, Okla 20,311,390

Granby, Mo 10,692,790

Oronogo, Mo 16,828,545

Spring City. Mo 4,900,480

Badger, Kan 12,982,930

Aurora, Mo 8,368,320

Carthage, Mo 11,111,170

Mo.
Quapaw, Okla

Carl Junction

Zincite, Mo
Sarcoxie, Mo
Cave Springs, Mo
Stotts City, Mo. .

.

Reeds, Mo
Wentworth, Mo. .

Seneca, Mo
Greenfield, Mo. . .

Peoria, Okla

Springfield, Mo. .

7,937,720

6,680,480

6,314,860

4,721,820

3,511,500

1,678,855

681,490

166,540

10,510

Value.

$4,515,466

2,075,844

780,960

801,557

805,190

332,250

194,424

347,059

99,436

273,589

171,379

238,611

167,068

143,210

133,829

97,256

73,124

35,444^

13,781*

3,577

OF THE JOPLIN
, Calamine >

Pounds. Value.

DISTRICT IN 1910
, Lead

210

Total shipments 545,129,025

Surplus in bins 9,000,000

Total production 554,129,025

Production in 1909 545,047,155

?11,303,264

180,000

$11,483,264

11,503,099

3,573,690

6,413,180

287,220

87,040

1 ,217,190

8,375,000

6,615,475

349,450

2,500,065

173,670

226,080

108,250

273,710

111,320

48,211,340

2,400,000

50,611,340

57,362,185

$42,744

85,543

3,364

1,076

250,474

106,068

79,642

4,288

32,370

2,146

2,720

1,331

3,325

1,228

$616,319

27,600

$643,919

689,671

Pounds.

47,716,005

14,426,465

5,761,160

4,136,710

403,150

6,775,025

826,000

2,576,050

3,818,980

925,630

454,475

36,620

443,420

48,370

242,880

29.770

18,370

30,320

124,650

37,000

88,831,050

2,100,000

90,931,050

88,371,975

Value.

$1,258,799

379,608

149,293

108,729

10,439

176,489

19,739

70,828

98,617

25,673

11,530

866

11,109

1,151

6,212

817

408

780

3,383

962

$2,335,432

58.800

$2,394,232

2,430,878

Total

Value.

$5,824,265

2,498,196

1,015,796

913,650

816,705

508,739

464,637

417,887

304,121

299,362

262,551

243,765

178,177

144,361

140,041

130,443

73,532

36.224

15,927

6.297

4.714

4,287

1,228

210

$14,255,015

266,400

$14,521,415

14,615,048

CURRENT PRICES FOR ORES AND MINERALS

(Corrected monthly by Atkins, KroU & Co.)

The prices are approximate, subject to fluctuation, and to

variation according to quantity, quality, and delivery re-
quired. They are quoted, except as noted, f.o.b. San Fran-
cisco. Buying prices marked*.

Min. Max.
Antimony ore, 50%, per ton $20.00 $25.00

Arsenic, white, reflned, per lb 0.02 % 0.03

Arsenic, red, reflned, per lb 0.07 0.08

Asbestos, according to length and quality of
fibre, per ton 100.00 350.00

Asbestos, lower grades, per ton 10.00 100.00

Asphaltum, reflned, per ton 15.00 20.00

Barium carbonate, precipitated, per ton 42.50 45.00
Barium chloride, commercial, per ton 42.56 47.50
Barium sulphate (barytes), prepared, ton.. 20.00 30.00
Bismuth ore, 10% upward, per ton *75.00 upward
Chrome ore, according to quality, per ton... 10.00 15.00

China clay, per ton 15.00 20.00

Cobalt metal, reflned. f.o.b. London, per lb.. 2.50

Coke, foundry, per 2240 lb 15.00 17.50

Diamonds:
Borts, according to size and quality, per

carat 2.00 15.00
Carbons, according to size and quality,

per carat 75.00 100.00
Feldspar, per ton 5.00 25.00
Firebrick:

Bauxite, per M 175.00 200.00
Magnesite, per M 200,00 250.00
Silica, per M 47.50

Flint pebbles for tube-mills, per 2240 lb.... 15.00 25.00
Fluorspar, per ton 10.00 15.00
Fullers earth, according to quality, per ton. 20.00 .^0.00

Cllsonite. per ton 32.50 45.00
Graphite:

Amorphous, per lb 0.01 0.02%
Crystalline, per lb 0.04 0.13

Gypsum, per ton 7.50 10.00
Infusorial earth, per ton 10.00 15.00
Magnesite, crude, per ton 7.50 10.00
Magnesite. dead calcined, per ton 22.50 27.50
Magnesite, brick (see firebrick).
Manganese ore, oxide, crude, per ton .. 10.00 25.00
Manganese, prepared, according to quality,

per ton 40.00 120.00
Mica, according to size and quality, per lb.. 0.05 0.30
Molybdenite, 95% MoSj, per ton 400.00 500.00
Monazite sand (5% thoria), per ton 150.00 200.00
Nickel metal, refined, per lb 0.45 0.60

Ochre, extra strength, levigated, per lb 0.02

H

Platinum, native, crude, per oz '20.00

Scheeiite (see tungsten ore).

Sulphur, crude, per ton 15.00

Talc, prepared, according to quality, per ton. 20.00

Tin ore, 70%, per ton '400.00

Tungsten ore. 65%. per ton 500.00

Vanadium ore, 15%^, per ton '100.00

Wolframite (see tungsten ore).

Zinc ore, 50% up, per ton '15.00

0.03H
25.00

25.00

50.00

450.00

550.00

125.00

20.00

COMMERCIAL PARAGRAPHS

H. G. Peakk, for the past six years chief engineer for

the Yuba Construction Co. and the Boston Machine Shop

Co.. and for three years previous to that time with the

draughting department of The Bucyrus Co, at South Mil-

waukee, has entered into partnership with W, W. Johxson"

to engage in the designing and building of placer raining

dredges. Mr. Johnson was formerly one of the owners of

the Northern Dredge Building & Construction Co. and de-

signed and built three dredges in Alaska last season. These

dredges were built for the Sioux-Alaska Mining Co., The
Arctic Gold Dredging Co.. and the Alaska Gold Dredging

Co. He has been engaged in the designing and building of

dredges for the past five years. The firm name will be the

Uxiox Construction Co. and offices have been opened at 604

Mission street, San Francisco.

In the Portl.\nd C.vnj^l district the Red Cliff mine has

put in a 250-hp. steam and compressor plant, and found the

ore continuation. It now looks like a good mine. The
Portland Canal Mining Co. put in a 20-drill compressor,

and a new concentrator. It is probable that next year

will prove these and the Stewart mine. A vast amount
of prospecting and preliminary work was done in the dis-

trict. The Ikeda mine. Moresby Island, has been acquired

by Vancouver capitalists and a company organized with a
capital of $850,000 to work it. The Babine-Bonanza Mining
Co. has proved that it has a mine in its Dibble group of

six claims in the Babine mountains. A tunnel was driven

under the ore for 1000 ft. proving it to a depth of 275 ft.

Work has ceased pending the arrival of the G. T. P. rail-

way.
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EDITORIAL

APPOINTMENT of Mr. Frank W. DeWolf to the

position of Director of the State Geological

Survey of Illinois is announced. Mr. DeWolf has

served as assistant geologist on the United States

Geological Survey and as geologist and Acting Di-

rector of the Illinois Survey. His new appointment

comes as a well-merited recognition of good work.

COPPER prices seem trembling in the balance. It

is said that the American Smelting & Refining

Company has been accumulating metal for two
months and is likely to adopt the practice of the

United Jletals Selling Company of alternately hold-

ing back and deluging the market. Until recently

copper was sold at market prices as fast as produced.

FOREIGN copper production in 1910 can not be

accurately stated as yet, but according to esti-

mates made by L. Vogelstein & Company, the world's

production in 1910 was 865,000 long tons, compared
with 844,100 in 1909. The consumption is estimated

at 908,565 long tons of which America took 334,565,

Germany 218,000, England 138,000, and France

91,000.

THE miners of the Pacific Coast States, as well as

the agriculturalists are rejoicing at the liberal

rain and snowfall of the past week. Unless there are

abundant early snows in the Sierra Nevada, there is

always a water shortage the following summer. It

often occurs, however, that the rains are late in ar-

riving, the greater part of the rain and snowfall

coming after the first of the year.

ALASKA and the coal-land laws of that territory

have been much discu.ssed at Washington in

the last year. As a result of a conference held at

the White House January 12, a series of bills has

been introduced in Congress by Mr. Knute Nelson,

of Minnesota, opening the land to prospectors and

providing for the granting of leases in blocks not

exceeding 3200 acres. Details of these bills will be

printed later.

GOLDFIELD CONSOLIDATED made a good

showing at the annual meeting held at Evans-

ton. Wyoming, January 9. The report for the fiscal

year, which ended October 31, 1910, showed that

266,867 tons of ore of an average value of $40.72

per ton had been produced. This gave a gross pro-

duction of $10,866,752, on which the net operating

profits were $7,-347.691. Dividends to the amount of

$7,118,271 were paid.
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ANNOUNCEMENT that the Western Engineering

& Construction Company has been absorbed by

the Yuba Construction Company marks the passing

of one of the pioneer firms of gold-dredge con-

structors. Mr. P. W. Griffin and D. P. Cameron,

first as a firm and later as the Western Engineering

& Construction Company, built some of the first of

the heavy boats at Oroville, California. Prom them

came the 'California' type of dredges which, as dis-

tinguished from the 'New Zealand' type first intro-

duced, are marked by heavy construction, and it is

this that makes possible deep digging and high

capacity. The Western Engineering & Construction

Company introduced many of the features that are

now common to all good dredges.

PHOSPHATE rock has been discovered in Mon-

tana as a result of work done by Mr. Hoyt S.

Gale, of the United States Geological Survey. It

seems probable that the field, which has been with-

drawn from entry and is to be examined in detail,

will prove to be large, and enough has been done to

prove that the deposits are of good thickness and

grade. The discovery was made by Mr. Gale in the

course of land-classification wot-k, and is more nota-

ble in that phosphate rock is not easily recognized

and has previously been discovered by accident

rather than as a result of careful scientific examina-

tion. Many Western phosphate beds were first

prospected for coal; a mistake due to their bedded

character and black color. In Tennessee the nature

of the white phosphates was long unsuspected both

by prospectors and engineers. In this case the geolo-

gists are ahead.

AVERY natural desire of miiu' managers is to

be able to present a low cost-sheet for the

inspection of their directors and stockholders, and

incidentally for the illumination of the public at

large, particularly the investing public. This am-

bition not infrequently leads to the careless or stud-

ied omission of important items of cost, which, if

included, would radicall.y change the tonnage cost.

Such matters as the cost of power or of hoisting

in mining certainly are proper entries in the mine

cost-sheet, if power be employed. Then, too, there

is sometimes a failure to distribute labor costs

among the several departments, so that it is diffi-

cult to tell what proportion of the. whole to charge

to any particular portion of the mine. Some mine
accountants fail to keep segregated costs of any
kind, 'lumping' everything under operating cost.

A cost-sheet need not necessarily be carried so far

in its details as to render it absurd, as is sometimes
done. It should, however, show the whole cost, with
no omissions, and with a rational segregation of

the cost of the various operations of mining so ar-

ranged that any business-man can find in it the in-

formation he seeks, without the assistance of an
expert accountant to explain to him how it is that

two and two do not make four, but something else.

The suggestion made on another page by Mr. L. A.

Whittaker, Ihat a model 'Book of Accounts' be com-

piled for mines similar to that issued by the Inter-

state Commerce Commission for railroads, is in line

with a resolution adopted by the San Francisco sec-

tion of the Mining and Metallurgical Society last

winter. The U. S. Bureau of Mines would be a

proper agency for making the compilation. While

under present laws the use of any single system

could not be enforced, it would at least be helpful.

PETROLEUM production in the United States in

1910, according to preliminary figures col-

lected by Mr. David T. Day, of the United States

Geological Survey, amounted to 204.000,000 barrels.

California led with an output of 73,000.000 barrels,

a gain of more than 18,000.000 over 1909. nearly

twice the remarkable increase of that year over 1908.

The Mid-Continent field again ranked second, with

an output, including the small amount of oil pro-

duced in the Rocky Mountain States, of 53,000,000.

Illinois stayed in third place with 32.000.000 barrels-

to its credit, an amount that now equals the total

production of all other States east of the Mississippi.

The Gulf Coast fields, including Caddo in Louisiana,

produced 14,000.000 barrels. It is interesting to re-

call that though production began in 1859 it was not

until 1903 that the output of the United States-

amounted to 100.000.000 barrels per year. The sec-

ond hundred million was added in just seven years..

While some increases are to be expected and there

are large areas of undeveloped territory, it is not

probable that development will continue at the-

present rate.

Prospect First at Home

After sixty years of continuous and successful

operation the Mother Lode of California continues.

to attract the attention of investors, and new enter-

prises, as well as the rehabilitation of old ones, call'

for frequent mention in our news columns. One of

the latest is the West Eureka Company at Sutter

Creek, which proposes to develop ground that liere-

tofore has been only superficially prospectetl. At

Plymouth the Alpine mine, which has lain idle for

years, is being reopened : the Lincoln, at Sutter

Creek, has recently been instilled with new life and
the old workings are being unwatered. At Angels,

a late report is to the effect that a new vein of rich

ore has been discovered in the Lightner mine, and
in Tuolumne county very rich rock has been found

in the Tarantula mine. In fact, throughout the-

length of the great Lode new mines and old ones-.

alike are being explored with results which "will

without dotibt stimulate others to emulate the ex-

amjtle of these fortunate investors. It merely em-

phasizes what was said in these pages recently.

Search the old districts thoroughly before going to-

the ends of the earth to seek that which may be-

found at home. The great Mother Lode of Cali-

fornia is 120 miles in length. Its deepest mines are-

3500 feet below the surface, its production has been

over a hundred million. By far the greater portion-

has not been explored even superficially. Here are-
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opportunities in a favored land, where costs can be

predetermined and where success is quite as certain

as in the heart of Africa, in Siberia, or in some other

distant corner of the earth, difficult «f access, but

certain as to high cost, and uncertain as to result.

Look Out Below!

The past week has seen one more advance made

in the inhuman art of war. An aviator near San

Francisco took up with him as a passenger in his

aerojjlane, an ordnance officer of the United States

Army, and the latter dropped from a height a spe-

cially prepared hand-bomb which exploded with ter-

rific violence upon striking the earth. An examina-

tion of the vicinity where the bomb struck proved

that a shell of this description, when exploded, scat-

ters in all directions the materials of which the shell

is constructed, as well as those with which it is

filled, and that it would be very destructive of life

within a radius of many feet. The bomb was a

small affair, made for experimental purposes, but

the test proved most satisfactory in its results:

even be.vond expectations. The natural conclusion

to be drawn from this demonstration is that the

dropping of explosive bombs from the sky upon

an unsuspecting enemy will have a moral effect on

contending armies such as is exerted by no other

form of attack. The Maxim silencer, for small arms,

and the gravity bombshell are likely to do much to

promote jieacfe.

Power on the Congo

It has been proposed to utilize the power of the

river Congo in Western Africa where it flows in

a series of rapids and falls, as it passes through the

west-coast range of mountains which divides the

great elevated central basin from the narrow stri|)

of lowlands lying along the Atlantic coast. The
purpose of this generation of power is to convert

it into electrical energy to operate the railroad run-

ning from Matadi to Leopoldville. Matadi is at

the western base of the mountains, on the south

bank of the river Congo, 108 miles above its mouth :

JjcopoldviUe is on the river, above the falls and
rapids, on the east side of the mountains, .'U5 miles

from the sea by river, and 1147 feet above it. The
river Congo is one of the greatest in the world. It

is a tremendous stream at all seasons, ilraining as

it does, over one million square miles of the great

'Dark Continent.' Below Leopoldville this great

stream is confined at one place by the rocky cliffs

of the west-coast mountain range to about 1800 feet

in width. It rushes throujih the deep canyons in

a series of rapids and wonderful falls. H. M. Stan-

le.v reported one sounding taken near the shore

where the depth was 138 feet, antl the current seven

miles per hour. The potential energy which is here

is almost beyond calculation or belief. That of

the main river alone would be sufficient to operate

not only fill the machinery now in West Africa.

and perhaps ail that will be placed there, but pos-

sibly all that of Europe as well, could the mitrhty

Congo be harnessed to the limit of its capacity, and
the electrical energy transmitted. Besides this great

power in the series of falls of the Congo, of which
there are many, large streams enter from the sides,

falling from 400 to 1000 feet within short distances.

The future great value of the enormous power of

these falls is limited almost wholly by the possibili-

ties of economical transmission of the current to dis-

tant points where it may be utilized to best advan-

tage. It may be many years before the Congo is

utilized as a source of power, but when wanted,

power certainly is available there in almost un-

limited amount.

Progressive Mill Practice

California is often referred to as the cradle of

gold mining, and such, indeed, it really is. but it is

a matter of general surprise that there is a tendency

in some directions, in California, to remain in the

cradle. Particularly is this noticeable in the treat-

ment of gold ores of the State. Other gold-mining

regions throughout the world have in their early

history, almost without exception, adopted Califor-

nia mill practices, but in many cases the newer coun-

tries have promptly drifted away from the 'time-

honored customs' of California's millmen and

evolved newer and better methods through experi-

mentation, or have applied those already tried out

in other new regions. In no district is this depart-

ure from traditional methods more radical than on

the Rand. The ores of the Rand are relatively sim-

ple—a quartzose gangne with metallic gold and aurif-

erous pyrite. The ore yields its gold readily to amal-

gamation and eyanidation. As concentration is not

considered necessarv on the Rand, the engineers, to

re<luce cost, .vears ago began to seek for methods

of milling which would permit an increase of stamp

duty. Year after year saw the stamp-duty in-

(!reased by various ingenious means, until now, by

coarse crushing and re-grinding, the capacity per

stamp, as at the East Rand mills, for instance, has

reached 20 tons daily, and even a higher rate is

anticipated, as compared with that of 4 to 6 tons

per stamp in the average California mill. That the

gold ores of California are mostly readily amenable

to the simple methods of recovery practised on the

Rand is well known, and why California millmen

dr) not make an effort to increase mill capacity along

lines similar to those that have been successfully

evolved on the Rand, is one of the things not easy

to understand. An increase of stamp-duty without

any material increase in the cost of power will cer-

tainly result in a decrease of milling cost per ton.

At many California mines, by adopting the re-grind-

ing methods of the Rand, emj)loying Chilean or

tube-mills after coarse-crushing in the stamp battery,

the capacity could be raised from 4 or 5 tons per

stamp to 10, and possibly to 15 tons, per stamp daily,

while making as large a saving as by present meth-

ods. It seems well worth the effort, at any rate,

and if the attempt be successful it would permit a

stated capacity at a nnu-h lower capital expense for

e(|uipment.
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Costa Rica Mineral Resources

By Lee Fraseb

Geographically, Costa Rica may be most readily

fixed in the American mind by its close proximity

to Panama, being the southernmost of the five Cen-

tral American republics, including Salvador, Hon-

duras, Guatemala, and Nicaragua. In population,

Costa Rica will probably not exceed 370,000, while

its area is approximately 18,000 sq. mi., giving a

density in population of about 20 per square mile.

Compared with its sister republics, Costa Rica ranks

last in population and second to last in area. On
October 2, 1502, Columbus, then making his fourth

voyage, landed on the shores of Costa Rica, and

there founded a colony. Hostile Indians later de-

stro.yed the settlement and so successfully resisted

the subsequent encroachments of these Spanish ad-

venturers, that not until 1565, under Coronado, with

the assistance of Las Casas, were they subjugated to

the Spanish rule. In turn, Costa Rica was incor-

porated with Guatemala, to form a part of the Vice

Royalty of New Spain. Between 1810 and 1821,'

revolutionary movements sprang up in Costa Rica,

but were suppressed, under the Spanish Crown, un-

til their culmination in the Declaration of Inde-

pendence of the Central American States of Guat-

emala, on September 15, 1821. From that time the

political history of Costa Rica is a story of events

gradually leading up to her withdrawal from the

Federation of Central American States on April 1,

1829, and the proclamation of her constitution on

January 21, 1847, followed later by the proclama-
tion of the present constitution, on December 7, 1871.

Up to and including the time of the formntion of

the Federation, the course of the Central American
States presents marked analogy to that pursued by
those States which formed the nucleus of our present

growth. But subsequent to that period, we see the

disintegration of the Federation and final with-

drawal of each State, and in this phase of Central
American history we may read much of the char-

acter of its people. The question as to why no con-

federation of States was formed and maintained is

indeed an interesting one, both from an ethnological

and sociological point of view, but its further con-
sideration may hardly be introduced into this ar-

ticle.

To almost everyone, foreign to the Latin American
countries, their politics seem to be a hete noif. of such
hideous and immense proportions as to preclude any
chance of existence in safety, or holding of jiroperty
in security, while within the borders of the territory
it rules. But here one may take solace from the fact
that most writers omit Costa Rica from the category
of those countries infected by bad politics, and in

view of the fact that scant information seems to be
available concerning the laws and general conduct of
government in Costa Rica, a short discussion on the
sub.iect would seem at this point permissible.
The several branches of the Costa Riean Govern-

ment are altogether similar to those of other Ameri-
can republics, for all of their constitutions have been

generally modeled after that of the United States.

The congressional body is composed of a Chamber

of Deputies, elected indirectly, by electors chosen

by popular vote, and in the per capita ratio of 1 for

8000, or a fraction over 4000. One-half of Congress

is renewed every second year. Five deputies com-

prise a permanent committee to which is delegated

various powers. For instance, the committee takes

the initiative in promoting new legislation, in the re-

arrangement of business, the formulation of decrees,

bills, and similar legislation, all of which is sub.iect

to the approval of Congress in session. The Presi-

dent is elected indirectly by the people for a term of

four years, and may not be re-elected to a consecu-

tive term. In his deliberations he is assisted by a

council "and the committee of five deputies, the

council consisting of a cabinet of four members, and
any other appointed by the President. The federal

powers lie in the supreme court, two courts of ap-

peal, with civil, criminal, district, municipal, and
justice courts. The supreme court is appointed by
Congress, which in turn appoints the justices of the

lower courts. Each of the seven political divisions,

consisting in the provinces of San Jose, Heredia,

Cartago, and Alajuela, and the Camarcas, Limon,

and Punta Arenas, are administered by governors

appointed by the President, who in turn recom-

mend for appointment the chiefs of the cantons and
districts and municipalities. The chief source of

revenue of the Government is the import taxes, and
additional revenues are gained from exports, mon-
opoly and manufacture of liquor, and sale of public

lands. Aside from the taxes levied by the munici-

pality no property taxes are collected, with the ex-

ception of a small road tax. Mining machinery and
supplies are admitted free of duty upon application.

The mining code is liberal and perfect title to land

and minerals may be easily acquired. The general

mining code, it is reported, is about to undergo re-

vision.

As elsewhere in the tropics, the difficulties of

transportation greatly retard the development of the

country's natural resources, to a greater extent than

any other factor. Conditions now will be greatly

ameliorated by the completion of the railroad from
San Jose to the Pacific port of Punta Arenas, thereby

giving a direct road from the Atlantic to the Pacific.

Internal communications are accomplished by about

400 miles of railway, 1200 miles of telegraph lines,

connecting with foreign cable lines and wireless sta-

tions at San Juan del Sur and Limon, postal service,

and a fairly complete quota of roads and bridges.

From the Atlantic seaport, Limon. a 36-in. gauge
railroad extends 103 miles into the interior to the

capital of the country, San Jose, at an altitude of

4700 ft., first passing through the ill-fated city of

Cartogo, at an altitude of 5250 ft. About 330 miles

of railroad terminate in Limon, almost two-thirds of

which is used solely in the transhipment of bananas.

The Costa Riean Government operates the line from
San Jose to Punta Arenas, and from Punta Arenas
to Esparta, Away from the railroad freight must
be handled either by ox-cart or pack-mule.

At the close of the Cretaceous period is placed the
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time of the upheaval of the sea bottom into land,

forming the connection between the North and South

American continents, and giving^ at its immediate

conclusion, a north-south trend to the continent.

During the following Miocene epoch the country was

subjected to magmatic intrusions. Simultaneously

there occurred a shifting of the structural trend of

the continent from a north-south to a north, 40°

the Tempesqui river approaching in extent the plains

of the Atlantic slope. The country, drained by both

El General and Grande rivers, is rugged and broken,

suggesting a long period of erosion, before complete

degredation to base level can be reached. In gen-

eral, then, the topography of the country is decidedly

broken and uneven, each stream and river having
but commenced to seek its rest at sea-level, and in

1

-r^-r^ ^
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as closely related to metasomatosis which was fol-

lowed by secondary enrichment. From a large

number of veins examined on the Pacific slope an

average strike was observed as N.30°E., while oc-

casionally veins are observed striking S.60°E., or

practically at right angles to the former and par-

allel to the structural trend of the country. Costa

Rica has been and continues to be a region of con-

tinued seismic disturbance ; the movements occurring,

no doubt, along planes at right angles to or parallel

with the tectonic trend. Then along these planes

of movement the profuse circulation of the surface

waters, so abundant in tropical countries, will in

turn deposit vein-forming materials, with possible

enrichment by minerals leached from the country-

rock, for which cycle, conditions at the present time

are, no doubt, as favorable as at any time in the

past.

The known occurrences of minerals in Costa Rica

are not numerous as compared with those reported

in the nearby and adjacent republics, but, to the

best of my knowledge, are given below. The Rio

General district is undoubtedly a country of

great agricultural and, presumably, mineral wealth,

though nothing has been done to exploit it. In the

river valley are a number of old burying-grounds

which have given up several thousand dollars in

gold idols, images, and various implements. The

known occurrences of minerals in the Rio Grande

district and the country lying to the north are more

numerous, due to the fact that a large portion of

the inhabitants of that country actually occupy the

land, and not necessarily because there is more min-

eral in that region.

In regard to the Talamanca district, which com-

prises the southeast corner of the countrj', it is of

interest to note the findings of W. M. Gabb, who
was sent by the Costa Rican Government in 1874 to

re-discover mines of fabulous richness supposed to

exist in that district. He declares that such mines

do not, and, for sufficient geological reasons, can not

exist there. His instructions required him to look

for mines, and he examined carefully for traces of

the precious metals wherever he went. He found

in a few places quartz veins, one of considerable

size, others practically valueless, and also deposits

of placer gold in a few localities, but he says the

existence of gold is rather of seientifie than economic

importance. The gold occurs in the metamorphosed
Miocene rocks, and always at a distance from the

granites. The point at which he found gold nearest

to the granite was at least a mile distant, although

the rock was highly metamorphosed. The spot where
lie found the largest quantity of gold was miles

away from granite. The base metals, oil, and coal

have never received much attention, and aside from
the fact that indications of their occurrence have
been observed, but little information regarding them
is to be obtained.

DISTRIBITIOX OF MIXER.\LS

Atlantic Coast: Cuartos Esquinas, black sand;
Puerto Limon, natural cement; south of Puerto Li-

mon, black sand : Puerto Viejo. black sand and gold

:

liio Zhorquin, gold in sands ; Rio Uren, gold in sands

at headwaters ; Rio Cuculis, coal : Rios Coen and

Suagbli, oil; Rio Zent, copper; Montana Matina,

coal ; Calobozo, iron.

Cartago: Paraiso. copper, gold: Orosi. copper,

gold, silver; El Copey, gold.

South of Rio Grande and north of Cerros del Puris-

cal, there are many occurrences of gold, lead, silver,

and copper throughout the region.

San Ramon, Naranjo, San Mateo, and Esparta,

Tuccares, and the Guacimal, Aranjues, Largatos,

Abangarez rivers, gold, silver, lead, zinc, iron.

Laguna Tenorio : iron, gold.

Guanacaste. Sardina: asphalt, manganese, copper.

Actual mining operations for gold are being eon-

ducted by the Abangarez Gold Fields of Costa Rica,

the Jlontezuma Mining Company of Costa Rica. At

the La Union mine, the property is being developed,

and some work is being done by the Aquacate Mines

in re-opening some abandoned properties near San

Mateo.

FAIRBANKS DISTRICT, ALASKA

The estimated value of the gold output of the

Fairbanks district. Alaska, in 1910 was $6,100,000;

the value in 1909 was $9,650,000. This falling off is

due to the facts that many of the richest placers have

been mined out and that no effective work has been

accomplished toward mining gravels of lesser value.

Plans for dredging some of the shallower creeks

have been made, but nothing tangible has been ac-

complished. Meantime many of the most enterpris-

ing operators have turned their attention to pros-

pecting auriferous quartz veins. Here, as in Seward

Peninsula, there are large bodies of auriferous

gravels whose gold content is too low to permit its

recovery by the methods now in use. There was a

scarcity of labor at Fairbanks in the spring, owing

to the exodus to the Iditarod. and on some of the

creeks the water supply was inadequate. These con-

ditions also affected the gold production to a certain

extent. It is estimated that about 130 placer mines

were operated in the Fairbanks district during 1910:

this is a falling off of over 50% from the average of

previous years. As the gold prodMction has declined

only about 35%, the output per mine has increased.

An average of about 1200 men were employed in

this production through the year. Among the new

developments were the operations on Fish creek,

where little mining had been done previously. The

pay-streak on Goldstream creek was also traced

farther downstream. The most extensive mining, as

in 1909. was done on Goldstream creek and its tribu-

taries. Pedro and Gilmore creeks. Second in im-

portance were the operations on lower Cleary creek

and on the Chatanika flats. Fairbanks creek was

also the scene of much mining. It is estimated that

20 claims were woi'ked on Fairbanks creek, 13 on

Ester creek, 8 on Fish creek, and 10 to 15 on other

smaller creeks.

It is interesting to note the recent discovery of

scheelite in Halifax county, Xova Scotia. The ore is

reported to yield 60% tungstic acid. At present 25

men are at work.
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Mine Accounting

By L. A. Whittaker

After several years' experience in mining oflfiees,

mostly in Mexico, it is evident to me that the right

kind of attention is not generally given to the sub-

ject of accounting by the smaller mining companies.

A mining engineer must be equipped with certain

standard training before he can expect to hold a re-

sponsible position in his profession. The attaining

of this costs him much hard work and study and he

should realize to what extent the demonstration of

his ability depends upon his office staff. Among
these smaller mining companies there are many en-

gineers who, on account of a difficult, or maybe im-

possible, condition, are not making favorable show-
ings to their stockholders. It may be that they are

doing excellent professional work, but usually the

verdict of small investors is based only on the profit

and loss sheet. When .such an engineer can put be-

fore his directors and stockholders a simple and in-

telligent statement, showing every detail of what he
is doing, and minutely accounting for all funds, his

reputation as an engineer is benefited. It would
naturally be thought that such a statement could be
readily prepared, but the common lack of easily un-
derstood and comprehensive systems of reporting
these details is working an injustice to engineers.
The book-keepers and accountants employed by

the ordinary mining concerns are often men who
have gained their knowledge of books in industries
other than mining. This is accounted for by the
fact that men of this class are more liable to seek
employment in cities than they are to 'rough it' in

mining camps. There is no other industry which
undertakes as many different kinds of business as is

carried on through the office of an isolated mining
company. The officeman, therefore, to do his work
thoroughly, must have a broad knowledge of indu.s-

try, which can hardly be gained with any city firm
handling one line of business. A competent city
book-keeper has a great deal to learn before he can
give the best results as a mining accountant. Espe-
cially in Mexico, but to some extent in the States, an
officeman must be posted on the commercial and
mining laws of the country, and his failure to so
equip himself will sooner or later cause his com-
pany trouble. A manager's duties take him away
from his office so much that he should test his ac-
countant's knowledge in this line.

The 'working costs' of mining are prepared in

such a variety of ways, according to the ideas of the
engineer or the guesses of the accountant, that it

would .si'cm desirable to have some standard estab-
lished for this work. Since an engineer's ability is

judged by his 'costs.' he must realize that his ac-
counting department needs the same skilful super-
vision that is exercised in his operating departments.
An investigation shows that in too many cases this
work is not understood as it should be. If an office-

man has not a working knowledge of all the details
of the mining business, he is liable to make errors in

his distribution of expenses, and a cost sheet which

is not accurate is useless. If a manager must make
mental allowances for this inaccuracy and that arbi-

trary entry, he is losing the value of the money ex-

pended in making the cost sheet. In this branch of
the work a mining accountant is distinct from a book-
keeper. He must use judgment based upon a thor-

ough and intimate understanding of all the depart-
ments of his company, and he should realize the re-

sponsibility that is his in seeing that each depart-
ment is fairly dealt with and that his manager can
depend upon the report. If any good is to be gained
from a 'cost sheet' the costs must be calculated
promptly at the close of each period so that the
manager may be able to make such changes as its

figures may indicate are desirable. Quick work is

the keynote of mining accounting. And, finally, the
sum total of the cost sheet for any period should
balance with the ledger for that period. This re-

mark may seem superfluous, but it would be inter-

esting to note the number of cost sheets that are in-

dependent of the financial sheet for the same
period, and do not show the same total. Naturally,

explanations can be given for these differences, but
the ideal manager's report is one in which no ex-

planations are necessary.

For the benefit of young mining engineers and
those connected with the smaller mining companies
a standard method of accounting should be estab-

lished. The business conducted by the different rail-

way companies throughout the United States is

probably as varied and involves as many distinct

branches and departments as that of the quartz

mining companies. Yet the railway companies have
established a standard method of accounting and the

costs on all our railways are arrived at in exactly

the same way. One superintendent's ability can be
readily compared with that of any other. The Inter-

state Commerce Commission, acting for the railroads,

has published a 'Rook of Accounts,' which is used by
all the railroads. This book covers every possible re-

ceipt or expenditure that may occur in the railway

business. A standard system of account numbers
is used, the business being divided into departments,

and the departments subdivided into the different

accounts. The book explains minutely what items

should be charged to each account, and the accounts

are explained so clearly that no room is left for dif-

ference of opinion as to any particular charge. An
inexperienced clerk can, with the aid of this book
of accounts, make a proper distribution of the ex-

penses of his department. Naturally railway clerks

become familiar with these account numbers, and
their changing from one company to another does

not detract from the value of their services. Mining
engineers could get up .some such a system of stand-

ardized mining accounting, and I believe its opera-

tion would be satisfactory to all concerned. The
sj'stem would not leave the important matter of

costs to the judgment of the accountant, but would
give him a definite basis for all his work.

Zinc amalgam, made by dissolving strips of

metallic zinc in quicksilver, forms an excellent dresa;-

ing for mill plates that require frequent care.
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Indiana Oilfields in 1910

By Raymond S. Blatchlev

Trenton Rock Oil District.—The old Trenton Rock

district, covering the greater portion of northeastern

Indiana, has declined so rapidly in the last six years

that it is gradually losing its i)lace as an oilfield. In

the past, more than 25,000 wells have been drilled,

yielding gas under phenomenal pressure, and a large

production of high-grade oil. The greater number
of gas .wells have long since been abandoned and

new gas wells are now seldom drilled. About 9200

wells have been plugged and abandoned since the

first of January 1905, and these with about 8000 dry

wells in the field leave some 7800 bore-holes that are

chiefly light oil-producing wells. There were 431

wells abandoned in 1905, 1063 in 1906, and 1501 in

1907. The number abandoned since is given by

months in the table below. The greatest number has

been abandoned in Wells, Grant, and Deleware coun-

ties. The cause of such abandonment lies mostly in

the decline of the gas yield, which served as a basis

of power for pumping.

The new development in 1910 was slight. About
125 wells were drilled, of which 25 wells or 20%
were dry. The new production for the year only

reached about 1200 bbl. It is interesting to note the

decline in the Lima, Ohio, Trenton fields, which is a

continuation of the Indiana area. Since 1905 about

6850 wells have been abandoned. The figures for

various years are as follows : 1905, 674 wells ; 1906,

1059; 1907. 1357; 1908, 1135: 1909, 1127; 1910 (11

of rocks. The Oakland City sand is comparable to

the Kirkwood sand of Lawrence county, the Benoist

sand of the Sandoval, Marion County area, the Lind-

ley gas-sand of the Greenville, Bond County field,

and the Sparta sand of the Randolph County oil

territory, all of Illinois. Considerable new develop-

ment is planned for the area. The Gibson County,

Indiana, field lies several miles west of the Pike

Count}' wells. The pool was defined several years

ago and but little new development has taken place.

The oil is found at a depth of about 850 to 900 ft.

and comes from the massive Pottsville sandstones

comprising the lower division of the Pennsylvanian

rocks, and overlying the Chester formations of the

Mississippian. Both oil areas of Gibson and Pike

counties lie within the Eastern Interior coalfield.

The following table compiled from the Oil City Der-

rick giyes the combined new development, by months,

of the Princeton, Gibson County, and the Oakland

City fields

:

Wells

» Completed.

January 12

February 19

March 19

April 17

May 15

June 26

July 27

August 29

September 26

October 14

November 20

December

New
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Mining in Cripple Creek

District

By William H. Storms

There are several things about the Cripple Creek

district, of Colorado, that at once impress them-

selves upon the stranger. One of the first is the

situation of large mining plants upon the verj- sum-

mits of a number of the highest hills: the town is

at an altitude of about 9500 ft. Another is the

E/ Paso Shaff, Cripple Creek.

tremendous size of the waste dumps, many of them

held in place l)y cribs of timber hundreds of feet

in length in which are thousands of logs, suggesting

the great expense incurred in hoisting these millions

of tons of worthless rock, the great additional cost

for timber and labor expended in building the crihs

to maintain the dumps in position on the hillsides,

and the reflection that a different method of mining,

in many instances at least, would have saved much
of this expense, which might have been added to

the profits of mine owners and lessees. Still an-

The Elkton Mine, Cripple Creek.

other matter to attract the attention of the visitor

is the ramification of the electric-car lines. They
seem to run everywhere. The tracks, usually on

heavy grades, sweep around the smooth hills from
hase to summit, curving to right or left almost con-

stantly, winding their .sinuous way through rock-

cuts or over curving trestles, some of which are over

UH) ft. high. There are said to be over 72 miles of

railroad track in the di.striet. and 1 do not believe

there is 5 miles of railroad track on a tangent in

the entire railroad system. Electric cars run at

frequent intervals night and day, to, or near, all

the important groups of mines. The larger towns

are Cripple Creek, Victor, and Goldfield. These lat-

ter are three to four miles from Cripple Creek in a

southeasterly direction, Goldfield being less than a

mile northeast from Victor. Near the latter town
are the Portland, Stratton's Independence, Granite,

Strong, and some less prominent mines, and near

Goldfield the Golden Cycle and Vindicator are the

most important operating properties. Near Altman
are the Pharmacist and Zenobia mines; a settlement

has grown up on the northwest slope of Raven hill,

near the Anaconda mine, and still another between

the Cresson and the Elkton mines. Although Crip-

I)le Creek came into existence 19 years ago, it has

lost little of its interest, for new and unexpected

discoveries continue to be almost daily events. The
present efforts of mine superintendents and man-
agers in the Cripple Creek district are being di-

rected toward the introduction of methods of min-

ing which will permit a lessening of mining costs:

the closer sorting of ore, and the elimination of

uiniecessary expense in ore-handling by the employ-

ment of automatically operated conveying devices

—these latter above ground. At the same time,

they are seeking the least expensive means of ore

Logan Shaft, Stratton's Estate Co., Cripple Creek.

treatment with highest extraction, whether it be in

local mills owned by some of the mining companies,

such as the mill of the Stratton's Independence, at

Victor, and the large new mill of the Portland com-

pany on Uattie mountain, or in those at a distance,

as that of the Golden Cycle company at Colorado

City, and of the Portland company near Colorado

Springs. By far the greater luimber of mines, how-

ever, have no reduction works, and these ship to

either custom mills or to smelters. The Standard

mill at Colorado (Uty is the largest milling plant

in the State operating exclusively on custom ores,

though the mill of the Golden Cycle company, near

it. also buys ores. Competition between the mills

and smelters is very close, and has resulted in re-

I)eatcd cuts in treatment charges during the pa.st

ten years. A material cut has only recently gone

into effect in all of the reduction plants handling

custom ores, which will make available a still lower

grade of ore than has been jirofitably treated here-

tofore.

To the stranger. Cripple Creek presents the ap-

pearance of 'having seen better days'. This is true,

too, for there are many idle mines, some of which

are equipped with expensive mining plants. Many
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buildings show signs of dilapidation, and the popu-

lation has been reduced by many thousands. There

are several causes for this comparative stagnation

of the mining industry in Cripple Creek, the first

being a temporary indisposition of capital to in-

vest in mining in this district, influenced to a great

degree by the labor conditions which existed here

a few years ago, and which made it unsafe to in-

vest largely in an enterprise that any day might

be forced to suspend, due to the possible action of

organized labor. The district still feels to a notice-

able extent the baneful effect of those unfortunate

days, though it is slowly overcoming this feeling

of insecurity, and new enterprises are being started

with great promise of success.

The larger number of mines of the district, in-

cluding many of the most important ones, are being

operated by groups of lessees. Indeed, this has

always been a notable feature of mining in this dis-

trict. Some of the leasing companies are incor-

porated and operate in essentially the same manner

as the corporate companies operate their own mines.

However, most of the leases are individual or part-

nership affairs, or associations of a few practical

miners, who, under contract with the owner, pros-

pect certain defined blocks of ground, develop and

mine the ore, if any be found. The leases of this

class contribute a very large part of the total ton-

nage of the district. Many of the lessees are men
of limited means, and this fact has led to the in-

troduction of the least expensive equipment, the

utilization of crude structures, and the adoption of

the makeshift in many directions, particularly on

the surface ; but the experienced lessee is a man
who knows how to economize underground as well,

and he operates his lease at a tonnage cost which

corporate management can seldom, if ever, dupli-

cate. The lessee rarely does anything that costs

time or money without some direct object in view.

He is unhampered by a finical board of directors;

not weighted down by expensive engineering staff,

nor by elaborate office equipment, with large cler-

ical force. In fact, he is usually free from all the

extraordinary expense incident to corporate man-
agement of mines, and devotes his entire time, at-

tention, and energy to mining ore as rapidly and
as cheaply as is consistent with present safety. The
subsequent result of this policy of 'rigid economy'
is seen in the surface subsidence of ground over

mine workings, throughout the district, resulting

often in the distortion of buildings, and other sim-

ilar surface damage. The lessee builds surface

structures generally innocent of what are considered

essential engineering features, but they serve the

purpose, and sometimes, if he is prosperous, he en-

larges on the original plan by making striking addi-

tions, as evidenced by the accompanying sketch of
a head-frame on the Whisper mine of the Gold
Sovereign Co., near the Logan shaft of the Strat-

ton's Estate Company.
Another condition which for a year or more past

has retarded deeper development of the district has
been the problem of handling the ever-increasing

amount of water found in most of the deeper mines.

In its comparatively early history, water became

troublesome in many of the larger mines. The first

water encountered in the mines of the district was.

in the Blue Bell adit near Anaconda. This stream,

ran for a long time at the rate of 200 gal. per min-

ute. Several other adits, at various levels in dif-

ferent parts of the district, which were driven to

develop ore, proved valuable as drainage conduits,

for the mines of their immediate vicinity. The first

adit driven with a view to mine drainage as well

as development was that known as the Standard

tunnel. This was commenced in 1896, its objective

point being the phonolite intrusion on Beacon hill.

When the El Paso vein was cut, a flow of 250 gal.

of water per minute came into the workings, which

increased to 1000 gal. per minute when the phono-

lite was reached. The rate of flow further increased

as the heading advanced. It was completed in 1899,

and drained most of the mines of Beacon hill. Gold

hill, and Raven hill, to its level. The benefits of

this drainage tunnel were so apparent that it wa.*

soon determined to drive another at a lower level,

and the first El Paso tunnel was started at a point

nearly a mile southwest of the El Paso shaft. Work
commenced in January 1903, and was continued

until September 6 of the same year, when a connec-

tion between the two portions of the adit was made.

This work was carried on with three headings : two

from the El Paso shaft and one from the Cripple

Creek portal. The flow of water from this adit

was 2500 gal. per mimite, and numerous deep mines

of the vicinity were rapidly drained to levels deeper

than their lowest workings, permitting the resump-

tion of mining in these deep levels. This drainage

adit was continued toward the Elkton and in time

completely drained the mines lying in that direc-

tion to its own level. In time, mining operations,

which were again vigorously prosecuted, had re-

moved most of the known ore above the drainage

level, and a new and still lower adit began to be

discussed, as pumping or bailing was economically

impossible. This new need resulted in the driving

of the third drainage adit, called the Roosevelt

tunnel. To accomplish this great work a corpora-

tion, known as the Cripple Creek Drainage & Tun-

nel Co., was organized in August 1906, and money

was raised through subscription by the mines to

be most greatly benefited. Work was commenced

in May 1907, and was carried out mostly under con-

tract by A. E. Carlton. Three separate subscriptions-

were necessary to complete the undertaking, the

first being for $388,500. the second for $126,166.63.

and the third for $26,000, making a total of $540.-

666.63. The adit was completed as far as the El

Paso, where a lateral was run \inder the shaft of

that mine and a raise driven 340 ft., the connec-

tion being made in November 1910 by means of a

drill-hole. When the connection was fully completed

the level of the zone of saturation of the vicinity

began to subside rapidly. What the average rate

of subsidence will be found to be is not yet fully

established, although during the first month it was
12 ft. in the Elkton Avorkings. and about 2 ft. in

the Portland, which lies about a mile bevond the
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Elkton. This rate of fall can not, however, be con-

sidered as an average, nor as even approaching it,

for while the rate of subsidence will naturally be

less at a distance than near the point at which the

adit cuts the formation, the rate of subsidence will

decrease with the constantly lessening hydrostatic

head. In addition to this, there are certain rock

masses and zones of rock which are more porous

than others, and there are seams of clay, or of im-

pervious rock strata, which will hold back millions

of gallons of water until penetrated by underground

workings. All of these factors, and probably others,

will have a material bearing on the rate of subsi-

dence of water in the district affected by the tun-

nel. However, enough has been learned from past

and more recent experience, and from present con-

ditions in the district, to indicate that the fall of

Usstt'$ Htad-Fnmt on Whisptr Shah.

the water will be sufficiently rapid to make it pos-

sible to resume dee[) mining in many of the deepest

flooded mines, at points below the old water-level.

The new drainage adit cuts 740 ft. below the pre-

vious water-level of the mines, and mining engineers

of Cripple Creek district are unanimous in the opin-

ion that the enterprise was one of the wisest yet

undertaken in the region. In fact, deep mining
without it had generally become economically im-

possible. In the original design the form of the

drainage tunnel was that of an upright rectangle.

This form was changed by A. E. Carlton, the con-

tractor, to a horizontal rectangle to facilitate drill-

ing and progress. A single horizontal bar was used,

on which was clamped three machine-drills. Much
of the rock was extremely hard, but progress was
rapid, nevertheless, for organization was perfect.

The beneficial effect of the completion of this last

drainage adit is being daily demon.strated and it is

confidently expected that the output of the Cripple

Creek district will show a decided increase as the

direct outcome of this project.

AN EARLY CYANIDE PLANT

One of the first, if not actually the pioneer plant

to treat ore on a commercial scale by the cyanide

process, was built near the Calumet mine in Shasta

county, California in 1891, by A. B. Paul. It was
thus described in the Mining and Scientific Press, in

the issue of October 3, 1891.

"The plant is intended solely for the working of

the McArthur-Forrest process, not alone on the ores

of the three counties for which the company owns
patent rights, but for all the ores that may be

shipped from all portions of the coast. The plant

will treat 10 tons of ore every 24 hours, and is so

arranged that different lots of ore can be treated

at the same time. In the treatment of the ore, the

first operation is drying. It is then passed through

a rock-breaker and into bins, from which it is fed

into a Paul barrel-pulverizer, and when powdered

the ore is placed in agitators and a 1% solution of

cyanide of potassium added. After an agitation of

6 to 12 hours the liquor is drawn off into filtering

tubs. These filters are of wash-gravel covered with

canvas. The liquor passes through the filter and

into storage tanks. From this the solution is drawn

into a chest of zinc filters, each filled with zinc

shavings. The liquor flows down through the first

(box), up through the second, down through the

third, and so on, to the end of the eight filters. The

gold is precipitated upon the zinc shavings in the

form of a brown powder. When desired, the chest

is unlocked and the zinc shavings washed in clear

water, which separates the gold. When it has

settled, the water is drawn off and the gold, in the

form of brown powder, melted into bars. The liquor

from the filtering tank is pumped back to the first

tank and sufficient cyanide of potassium added to

bring the solution up to the original 1%. As will

be seen, the process is very simple, no roasting of

ores is needed, and no high-priced chemicals re-

quired, with a very sniall loss of materials u.sed.

• • • As numerous parties have failed in nuiking

small working tests of this process, it may not be

amiss to state that very often cyanide of potassium

is not more than one-half tg two-thirds full strength,

and it is therefore necessary to know the exact per-

centage of cyanide as well as to follow the com-

pany's method of treatment."

This is one of the first articles descriptive of the

cyanide process ever published in a technical jour-

nal. The details given are sufficiently comprehen-

I

sive to make the operation of the process easily un-

derstood, as far as knowledge of it went, but subse-

(juent development of the process proved it to be

far from the simple application of a long-recognized

fact—that a weak solution of potassium cyanide

would dissolve gold. Since that time, the fall of

1891, tons of literature of the highest type of classi-

cal contributions to metallurgy have been publi.shed,

and experimenters are still earnestly engaged in the

study of methods by means of which the process

may be still further improved and its commercial

application succes.sfully extended to the treatment

of those ores which are still refractory.
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Losses in Hydraulic Mining

By Chablp;s S. Haley

The average quartz mine engineer, or even the

average gravel-dredging engineer, in my experi-

ence, is inclined to look with indulgent pity on

the efforts of his hydraulicking brother to secure

what is generally regarded by the former to be an

unsatisfactory, or even poor, extraction of the value

in the ground which he works. When a man talks

about getting an 85 or 90% return in hydraulic min-

ing, one who has had any experience at all in that

line knows that either conditions were exceptionally

favorable with respect to the character and weight

of the gold, and the lay of the channel from which

it was extracted, or that he does not really know

much about it. This is only the ease, however, in

ordinary hydraulic mining, where the entire bank,

including the top, can be run through the boxes, at

a rate sufficient to pay adequate returns on the in-

vestment. Drift mining, like dredge mining, is quite

another matter. The bane of the hydraulic man is

the loss of the fine and flaky gold. After several

thousand dollars has been spent in getting water on

the claim, and after the time spent in removing the

top, the average mine must depend to a great extent

on getting most of the value which is disseminated

through the entire gravel bank, as well as the thin

streak of bedrock pay which is usually heavier gold.

It is of some of the more common ways of saving, and

incidentally of losing, this value, that it is my in-

tention to treat. There are various ways of making

sluice-boxes. In the larger mines in California, with

box widths of 4 to 6 ft., railroad iron is used for

riffles. The smaller operators, however, from whom
comes the great bulk of hydraulic production of the

State, with boxes averaging about 3 ft. in width,

use fir blocks for riffles. These are ordinarily sep-

arated one from another by cobbles, with lining-

boards to hold them down. In the fitting in of these

blocks lies the cause of a great deal of grief.

In a box of the latter size named, a space of the

width of a man's hand, or about 4 in., is commonly

used. The blocks should be so wedged with the

separating stones as not to fill up too much of the

riffle space, and while firm, to keep them well apart.

Care must be taken in having the blocks uniformly

sawed. In the case of semicircular blocks, the sap

side should be turned up-stream, so that side will

be exposed to the most pounding of the boulders,

for if the pith side were turned up-stream, they

would soon be beaten into the condition of brushes,

forming an excellent lodgment for fine gold and
thus making it. extremely risky to use them for

the tail-end of the boxes when somewhat worn. All

blocks are burned when worn out, and the ashes

panned. On cold winter nights one can pile them
on the fire and feel truly economical, in view of

the results in the ashes in the morning. Before the

blocks are put in at all. the last crack and seam in

the boxes is calked with soft wood, and all the bot-

toms carefully planed. Otherwise when one goes to

gather the amalgam, he comes to grief. Well sea-

soned blocks are usually preferred, as they last

longer than green, but the latter are all ritrht while

they last. After the blocks have begun to wear,

fresh ones are usually substituted at the upper end

of the string first. The head of the string is usually

left free of quick, to avoid the expense of retorting

the heavy gold.

A long string of boxes is an advantage in saving

,

fine gold, but hardly sufficient to make it worth

while cutting bedrock to place them, unless the rock

is very soft. The average grade of boxes of this

type is from 5 to 7 in. to each 12-ft. length of box,

according to the dump facilities, but it is sometimes

necessary to worry along with a 3-in. grade, and

a 9-in. is sometimes used to advantage. Outside of

these limits, it is hardly safe to go. The boxes are

usually made in 6-ft. lengths, for convenience in

placing. Having equipped the boxes properly, the

next thing is the undercurrent. In all mines where

there is enough fine gold to make its saving worth

while (and that means most hydraulic mines), an

undercurrent, and often two or three of them, will

pay for their cost and the trouble of cleaning them

up, ten times over in a season. A grizzly of about

1-in. steel bars, set 2 in. apart, and about 2 ft. long.

is set in the bottom of the box. on a level with the

top of the blocks. All the large material goes over

the grizzly, and the fine gravel, carrying with it most

of the fine gold, drops between the bars upon the

undercurrent. This is simply a box about two or

three times the width of the main string, though

much more shallow, as a rule, the blocks in it being

but 2 or 3 in. thick, whereas the others are 10. A
good part of the water is turned from the main box

through the grizzly bars into the undercurrent, which

runs at right angles to the main string. With the

momentum which the heavier rocks have at the time

that they reach the grizzly, however, it does not

take so much water to carry them on out. a .some-

what heavier grade being provided where possible.

The fine stuff spreads out fanwise on the under-

current, and the velocity is lessened considerably.

Also, the local eddies formed around the larger boul-

ders are here absent. As a result, the fine gold iiets

a much better chance to settle here. With a short

string of boxes an undercurrent will sometimes save

from a third to half the entire clean-up. and with

a long string it will save gold that the boxes would

not otherwise stop. Many undercurrents are made

without blocks at all. One of the simplest methods

is to cover the bottom with brussels carpet. An im-

provement on this is to tack down 'chicken wire'

(galvanized wire of about 1-in. mesh) on top of the

carpet, so as to 'tuft' it and make it easier for the

fine gold to stop. From the great amount of fine

gold carried down-river each year by the freshets

of our gravel-mining countries, and from the num-

ber of people who make a living (somewhat precari-

ous, it is true) from 'mossing', that is, getting the

gold that hangs up in the tufts of moss that drag

in the river when it is up, it is easily seen how the

stuff is carried by muddy water, and how much an

undercurrent of the type just described is likely to

save. Having the boxes and undercurrent correctly
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rigged up, the piper must next receive attention.

If he is anxious to help lighten the labor of his

brethren of the sluice-hook by letting the water back

up in a pond in front of the boxes and then lifting

the entire mass, gravel, mud, and all, through the

boxes in a turbid flood, with one flirt of the nozzle,

it would perhaps be just as well to lighten his labors

by depriving him of the opportunity. This sort of

thing works very well as far as getting dirt through

with a limited amount of water is concerned, but

as the idea is not so much to get the gravel through

as to leave the gold behind in the boxes, it is hardly

practicable.. Every time that the current of water

fluctuates in this manner through the boxes, an eddy

is formed which lifts the fine gold one riffle further

along in the boxes. When it reaches the 'quick.'

one might think that it would stop, but it does not.

Instead, amalgam and all join in the merry chase,

and eventually leap joyfully into the river. This

I have proved by sad experience. The small

heavy gold is not nearly so hard to save as the

more showy flaky gold. The latter will wend its

way past all manner of undercurrents and riffles re-

gardlessly. In examining a property of this sort,

it is advi.sable to give this fact full weight before

investing, as no method has as yet been devised to

satisfactorily entrap these thin plates of gold. The
utmost care should be taken where the gravel bank

is fairly heavy, not to allow one's self to be blocked

up b.v piles of boulders. Of all sources of gold loss,

this is perhaps the worst. When, in the ordinary

course of driving the gravel to the head of the boxes.

it is unavoidable to flirt the .stiiflF all over piles of

boulders which have been left by the derrick in the

path, there is sure to be a considerable amount of

the gold which will never get to the boxes. Simple

as this may seem, it is not uncommonly done. When
one is working low ground, with not the best of

water facilities for the removal of tailing, it is best

to begin operations on the upper end of the claim

and work down. More than one operator has come
to grief through filling the river with a dam of tail-

ing on the lower end of his claim and backing the

water up all over his bedrock, so as to make it im-

possible to clean it. The question of theft also en-

ters to a certain extent into sluice-box losses, as

one unfortunate found who .slept on his boxes one
night, only to find in the morning that they had
been cleaned up within 6 ft. on either .side of him.
As it is always necessary in a mine of any size to

employ a watchman at night, it is just as well to

give him a sluice-hook and put a piper with him,

so as to have money coming in as well as going out.

However, with the best of care, hydraulic mining
must ever seem rather crude in its results to the

more fastidious cyanide engineer, for instance, who
lies awake at night trying to decrease a leaching
cost or to perfect a slime wash to save a cent or

two on a ton. Hydraulic mining, from its very na-

ture, can never be reduced to such an exact science

as the operation of quartz mines, the mechanical
concentration of sulphides, or the chemical treat-

ment of ores, by any of the various wet processes

now commonly employed.

Quick Mill Construction for

Fort Bidwell Mines

By Algernon DeIj Mar

Various writers have given the time for the erec-

tion of a small mill at from three to eight months,

and I have known of some that actually took longer.

I believe the erection of the mill herein described

to be a record, and as there are a few points in

its construction worthy of notice, a description may
be of interest.

The president of the company decided upon the
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It was reloaded on the narrow-gauge cars the same

day, and on the following night was at Alturas.

On November 5 ail machinery had arrived at the

millsite, 60 miles from the railroad. Two days later

a fall of snow covered everything, and it continued

snowing off and on for nearly three weeks. Never-

theless, on December 1 the stamps were dropping.

The total time from the date of receiving the order

to build a mill on the property to ore-grinding was

52 days; from the time of ordering the machinery,

49 days, and from the time of delivery at the site,

25 days.

The force employed was six miners, foreman,

blacksmith, and two teams with scrapers at the

millsite and dams. The work included building

two dams, excavating for mill, laying 1500 ft. of

pipe-line from dam to pump, laying 1000 ft. of pipe-

line from pump to mill, erection of pump and pump-

house, building of mill from hewn timbers except

1 by 12, 2 by 12, and 2 by 4.

The mill has 5 stamps, 1000 lb. each, with mortar

«et on concrete base, battery-posts made of 12 by

28-in. timbers set in cast-iron sole-plates on con-

crete base. For a mill of this size I considered it

most economical for the rock-breaker to be placed

on the same level as the battery with an elevator

to the ore-bin. The rock-breaker is here under the

«are of the batteryman, for in a mill of but 5 stamps

one man is easily capable of doing all the work.

There are other advantages in this construction,

such as, less height needed for ore-bin, no vibration

from breaker communicated to bin or building, the

breaker is always in sight of the millman and does

not run for hours without attention, as is often

the ease when in the attic of the ore-bin, and the

dust, if any, is at once settled on the ground instead

of filtering down from the ore-bin to every part of

the mill.

It was found on excavating for the millsite that

what appeared to be a porphyry bedrock .was un-

derlaid by tough blue clay of unknown thickness.

Ten holes 4 ft. deep were drilled into this clay,

the bottoms sprung with one-third of a stick of

powder, and 1-in. rods, previously upset, were ce-

mented in and turned over at the top. The con-

crete was laid on this foundation. The concrete

base was 9 by 9 ft., except where extended at each

wing for the line-shaft. Fifty-two sacks of cement,

supposedly of 100 lb. each, were used with sand

and broken rock in the following proportions : for

the lower half, 1 of cement, 4 of sand, and 4 of

broken rock; upper half, 1 of cement to S^A sand

and 31/^ broken rock.

The hold-down bolts for mortar, battery-posts,

and battery-post sole-plates are all l^A in. The bar
through the battery-post is 3 in. diameter. This

combination makes the most rigid battery-post I

liave seen, the lower part having so little vibration

that it may be considered nil.

For foundations for battery, engine, etc., for a

S-stamp mill of this construction, it is well to pro-

vide 60 sacks of cement, 8 tons of sand, and 15 tons

of broken rock. This will meet contingencies such

as having to make deeper foundations than origin-

ally planned, cementing in ground, reinforcements,

and other unforseen possibilities which may, and

usually do, arise.

This mill, when started with new shoes and dies,

crushed, as nearly as could be estimated without

scales, about 1 ton of ordinary quartz per hour,

through a 40-me.sh screen, with 6%-in. discharge.

This tonnage must be attributed to the rigidity of

the heavy mortar base and concrete setting, to new

shoes and dies, and, no doubt, in part to the char-

acter of the quartz.

DEVELOPMENTS IN MINING AND PUMPING

By W. A. Thomas

*In the matter of power development there is

a notable tendency toward development of c6ntral

energy plants for mining operations, instances be-

ing those of the Consolidated Coal Co. at Van Lear,

Kentucky, with turbo-generators, condensers, and

sub-station equipment ; the Clinehfield Coal Corpora-

tion at Dante, Virginia, with the development of a

2000-kw. central energy plant and four sub-stations.

The Homestake M. Co. at Lead, South Dakota, is

just completing a 6000-kw. hydro-electric installa-

tion by diverting the Spearfish river through some

25,000 ft. of rock tunnels to a canyon, thus secur-

ing a 400-ft. head. The power will be transmitted

approximately 15 miles to the mines.

The application of electricity to pumping has

made remarkable advances, both in mining opera-

tions, municipal water works, and sewage plants : in-

stallations of importance being that of the Ward
Shaft Association at Virginia City, Nevada, consist-

ing of four 250-hp. completely-enclosed motors with

forced ventilation by driving air first through cool-

ing coils, then through the motors, and again through

the cooling coils, the water pumped being at a tem-

perature of approximately 145° F., 2500 ft. below

the surface of the ground, and the water for the

cooling coils being taken from the surface at ap-

promixately 80° maximum temperature. Another

important installation is that of the Grand Rapids

sewage disposal plant, to provide against flooded

conditions owing to rise of water-level in the river.

A very important development of the past year has

been that of small self-starting direct-current motors

for isolated pumping work in and around coal mines.

These motors are made so that they can be con-

nected directly across the line without injury, the

advantage being that starting devices are unneces-

sary and the pumps can be allowed to run con-

stantly ; in the event of the circuit being opened,

no injury will develop when the power is again con-

nected to the line with the motor on the circuit.

The lead of the Baldwin-Westinghouse companies

in the matter of constructing steel-frame mine loco-

motives has been followed by others, and the past

year has witnessed a great number of installations

of this type of locomotive, thus reducing frame

breakage to a minimum, making much stronger

locomotives and permitting greater horse-power of

electrical equipment on a given weight of engine.

*Abstract from The Electric Joumat.
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Tungsten and Its Occurrence

The ores of tungsten most commonly found are

wolframite, an iron-manganese tungstate, hiibnerite,

a manganese tungstate, and seheelite, a calcium

tuugstate. Tungsten occurs in other combinations,

but the three mentioned are the only important ores

of present commercial value. The composition of

wolframite and hiibnerite varies greatly, but what-

ever the ratio of the constituent elements they each

form a valuable ore when massive, or concentrated

from a gangue. These three ores are usually heavy,

so much so as to attract the attention when occur-

ring in pieces large enough to form hand specimens.

Wolframite has a density of 7.2 to 7.5, and hiibnerite

about the same. Wolframite has a hardness of 5 to

5.5. It can be scratched with the point of a knife-

blade, making a dark, often nearly black streak,

though the streak varies, being sometimes brown-

ish black, yellowish brown, or greenish gray. In

color the mineral is grayish black, black, or brown-

ish red. It is occasionally slightly magnetic.

Hiibnerite is similar to wolframite in aiinearance,

though usually of a somewhat lighter color, and a

little softer than the latter. Wolframite fuses

easily before the blowpipe flame, hiibnerite less so.

The pulverized mineral is decomposed by nitro-

hydrochloric acid with separation of tungstic acid

as a yellow powder. Wolframite is sufficiently

decomposed by concentrated sulphuric acid, or even

hydrochloric acid, to give a colorless solution which

becomes intensely blue upon addition of a slip of

zinc. Seheelite is. a white, grayish, yellowish white,

brownish, reddish, sometimes greenish mineral, with

a white streak, and a hardness of 4.5 to 5, being

easily scratched with a knife. Seheelite is also a

very heavy mineral, density 5.9 to 6.1, being in this

respect inferior to either wolframite or hiibnerite.

It looks much like felds|)ar, though it is softer and
very much heavier. When pulverized it dissolves

in nitric or hydrochloric acid, leaving a yellow

powder soluble in ammonia. Fuses easily before the

blowpipe. Further reactions will be found in any book
on mineralogy. As to the geological occurrence of

the tungsten minerals, they may be found in almost
any formation, though most commonly in crystalline

rocks—,schists, granite, and gneiss. Wolframite is

found in the Black Hills of South Dakota in coarse

pegmatite granite dikes with cassiterite; in lime-

stone with quartz, in the Providence mountains of

California; in 8ehi.st near Von Trigger, San Bernar-
dino county, California, and in a similar formation
near Yucca, Mohave county, Arizona. Hiibnerite.

like wolframite, occurs under nnich the same con-

ditions and the two are often as.sociated. One noted
occurrence is that at Lead, South Dakota, where
these minerals were found in quartzite. Seheelite is

even more commonly distributed. It is found in

granitic schist at Etolia. San Bernardino county,

(jilifornia; in a gold mine at (Jra.ss Valley, Cali-

fornia: in the Cliff mine, in Virtue district, Oregon,
near Baker City, where the seheelite carries gold.

Tungsten ores are found in nearly all the Western

mining States and also in some of the .Southern and

New England States. Any region of crystalline

rocks, cut by numerous feldspathic dikes, is a good

place to search for any of the tungsten ores.

Tungsten in 1910.—Owing to a stronger demand,

the price for tungsten ores was higher in 1910 than
in 1909, and the production therefore rose. The out-

put as calculated from returns received directly

from producers and millmen was the largest so far

made in this country—1824 short tons, valued at

$832,992. Prospecting and development, which have
been proceeding more or less steadily in an in-'

creasing ratio for the past seven or eight years, have
found new deposits and opened others, so that

there is now a fairly ready response to market de-

mands. The Boulder county, Colorado, field is still

the largest producing section, and the Atolia, Cali-

fornia, field is second. The ore mined in Boulder

county is ferberite (iron tungstate). The Atolia

tungsten ore is seheelite. The Atolia field is much
smaller than the Boulder field, and gives a higher

yield proportionate to area. Returns of 1221 short

tons of ore carrying 60% tungsten trioxide have
been made by Boulder county buyers and pro-

ducers.

The production of 1910 is believed to be the larg-

est annual output made by this or any other country

to date, but the value is less than that of the output

for 1907, which was 1640 short tons, valued at

$890,048. Very high prices prevailed during 1907,

and tungsten at one time during that year reached

a price of $14 per unit (1% of a ton in tungsten

trioxide). During 1910 prices ranged from $6.50 to

$8.50 per unit for ore carrying 60% or more of

tungsten trioxide. Leaner ores brought a lower

price per unit. A little ore was sold as high as $9

or more per unit to buyers having special needs.

The production of concentrated tungsten ores in

the United States since 1900 has been as follows

:

PBODCCn

Year.

1900 . .

.
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Discussion
Readers of the Mining and Scientific Press are invited to

use this department for the discussion of technical and other

matters pertaining to mining and metallurgy. The Editor

welcomes the expression of views contrary to his own, be-

lieving that careful criticism is more valuable than casual

compliment. Insertion of any contribution is determined by

Its probable Interest to the readers of this journaU

Avino Mines Company

The Editor

:

Sir—Replying to Ralph Nichols' letter of Deeem-

.ber 2, I beg to say that I examined the Avino mines

• during November and December, 1898, for my cli-

ents in New York, and was thoroughly convinced

at the time that the property never would be a

paying proposition. My clients thereupon not only

declined to take any shares, but got their friends

to dispose of those they had. After the crash I

had the property again examined, in January 1906.

by one of my best engineers, and he could find

nothing that would encourage me to take up the

property and operate it. What I meant, and what

I still claim is, that in undertaking to concentrate

the ore, a radical metallurgical error was made,

but it by no means follows that the property could

have been made a commercial success by other

methods.

J. P.\HKK Chanxixg.

New York, December 23.

Metallurgical Patents.

The Editor:

Sir—Though not immediately interested, I wish

to protest against the insecurity of metallurgical

patents. It is a disgrace to an otherwise clean pro-

fession that the best men and the most eminent

firms are the worst offenders. The chief cause of

infringements is, of course, the isolation of plants

which often necessitates the manufacture of appa-

ratus on the ground and renders suit difficult.

Second, probably, is the greediness of some patent-

ees who often dare not enter upon a suit and yet

put a premium on infringement by demanding ex-

cessive royalties. There seems here an opportunity

for a campaign of education in the hope of bring-

ing about a better tone. It is generally advanta-

geous to buy patented apparatus, thereby receiving

the benefit of the patentee's experience, instead of

ptitting in a poorly proportioned, home-made affair.

Further, it removes the inducement to improve met-

allurgical practice when a metallurgical patent is

merely a joke on the patentee. N. C.

Mereur, Utah, December 23.

Cyanidation of Concentrate

The Editor:

Sir—In view of the articles and discussions on 'Cya-

nidation of Concentrate' appearing in recent num-
bers of the Mining and Srienlifir /'/t.s-.s-, the following

particulars of practice at the Waihi mine. New Zea-

land, may prove of interest. The concentrate (from

Union vanners and Wilfiey tables) consists chiefly

of iron sulphide with a small proportion of zinc, cop-

per, and lead sulphides : it is shoveled from the col-

lecting-boxes into tubs holding about 600 lb, wet

weight. Care is taken to keep the concentrate under

water and the product from each of the three mills

is daily sent to the concentrate-treatment plant.

Some 500 tons are produced each month assaying

about 5.5 oz. gold and 65 oz. silver per ton. The

concentrate is ground in tube-mills and delivered

to spitzkasten, the coarse returning to the tube-mills

and the fine passing to dewatering boxes. It is dif-

ficult to say just how fine the concentrate is crushed,

but when ready for treatment it is in an impalpable

condition. Agitation by air is carried out in con-

ical-bottom tall tanks, the solution being kept at

an average strength of 0.4% KCy. Time of agita-

tion varies from 8 to 10 days. The solution is then

separated by filter-pressing, and bullion precipitated

by the zinc filament. No trouble is ever experienced

in obtaining satisfactory precipitation. Con.sump-

tion of sodium cyanide averages 16 lb. per ton : this

represents a consumption of 0.25 lb. per ton of orig-

inal ore. The cost, including labor, repairs, and re-

newals, power, transport, cyanide, zinc, flints, and

sundries, is about $6.25 per ton : this represents 10c.

per ton of original ore. The extraction has been

uniformly good, as shown by the following figures:

Gold, Silver, ^Extraction—,

per ton. per ton. Gold. Silver

Year. Tons. Oz. Oz. % %
1904 1,992 7.65 98.25 95.1 92.0

1905 3,719 6.65 96.35 95.5 93.3

1906 4,892 5.68 81.00 95.6 94.7

1907 5,581 5.40 66.75 95.7 94.3

1908 6,061 5.44 66.00 96.3 93.0

1909 6,339 5.60 63.30 96.3 93.5

E. G. B.vNKs.

Waihi, New Zealand, November 22.

Avino Mines Company
The Editor:

Sir—In the recent issues of the Min\n<i nnd Srieii-

tific Press reference is made, by several well known

engineers, to the Avino mines, of Mexico. The ar-

ticles would lead the public to conclude that there

are no two engineers who hold the same opinion of

the property. It is to be regretted that the discus-

sion was opened without first giving an unbiased

review of its past history. Had this been done,

there would have been no occasion for this contri-

bution, the object of which is to throw some light

on its earlier career. Engineers who open such

discussions in the public press should remember that

aside from the fact that these controversies are in-

teresting and instructive to technical men, they owe

it to their clients to confine the discussion, as far

as possible, to technical matters. The public is apt

to misconstrue or magnify some brief remark which

would be quite harmless in technical circles. Once

a subject of this nature is opened for discussion,

and the financial results are publicly (pu'stioned, it

remains for those engineers who have committed

themselves on the merits of the property to defend

themselves. In this ease I consider an engineer's

reputation more sacred than the profit and loss ac-

count of a corporation.

The several publications show a wide difference

of opinion. Undoubtedly much of this difference
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is due to misunderstanding. The opinions were de-

rived from different viewpoints—mining, metallurg-

ical, and financial. Furthermore, it is quite evident

that some are discussing the mill ore. while others

refer to the smelting ore. If all the engineers who

have had to do with Avino—and they are many-

could be called into consultation and instructed to

make a joint report on the property, I believe some

astonishing results would be disclosed. I believe

that after the conference every member would

frankly admit that some part of his past criticisms

had been based on false impressions, or a misunder-

standing of facts. I also believe that all of the min-

ing engineers could sign a unanimous mine report,

and all of the metallurgists could sign a similar

metallurgical report, but I do not believe that the

two classes of engineers could sign a joint mining

and" metallurgical report. One must be thoroughly

familiar with the peculiar conditions existing at

Avino to understand why I draw this distinction.

The trouble in the past can be attributed directly

to the mining engineers, not with their mine reports,

but with their metallurgical opinions. They seem

to think their mine report is incomplete unless they

recommend a metallurgical process, and usually do

so without even the assistance of a metallurgist : in

fact, they have done so, contrary to the metallurg-

ist's views. This policy has cost the Avino share-

holders millions of dollars, because the directors are

unable to disinguish between the two professions.

I first saw the Avino mines in 1896. They im-

pressed me favorably. The property was then owned

by the Diaz family. I'p to that time practically

all the ores had been treated raw by the patio

process of amalgamation. Prom the Diaz brothers

I gathered much valuable information regarding the

metallurgical properties of the ores. They acfjuaint-

ed me with their experiments on certain refractory

ores, whereby they found it necessary to roast with

salt before treatment on the patio. Lead was of

no value to them, and copper they avoided in min-

ing. In 1899 I returned to Avino as metallurgist

to the Avino Syndicate. Prior to that time the new

owners had tested the ores by crushing in Chilean

mills and concentrating on Wilfleys. I spent nearly

a year in a 5-stanip mill, testing all the various

classes of ores by concentration. f>an-anuilganiati<)n.

and chloridizing roasting, followed by hxiviation

with hyposulphite of calcium. ('oncentVation gave

very poor result.s. amalgamation not nnieh better;

in fact, it was impracticable on certain ores carry-

ing oxidized copper minerals. Lixiviation gave very

satisfactory results. My report condemned concen-

tration and strongly favored lixiviation. Contrary

to my advice, concentration was decided upon, and

my connection with the company ceased. After con-

centration had been the practice for 13 months. I

fftnrned to Avino as superintendent of reduction

works. I foun<l the mill running smoothly, but the

niitMllurgical results were even worse than I hjid

pri'dicfed. The resident manager gave me the fol-

lowing brief account of the year's work, which 1

will record from memory as best I can. using his

words

:

"You of course know that the consulting engineer

instructed Fraser & Chalmers to design and equip

this mill to treat 300 tons of ore per day. Mechan-

ical difficulties have been many. The hardness of

the ore was underestimated. Jlore rolls had to be

added to the primary crushing. The Chilean mills

used to re-grind the jig middlings were unsuitable

and had to be replaced by rolls. We have now 10

sets of 12 by 36-in. rolls to crush 300 tons per day.

The design of the roll shells, with three-quarter-inch

bevel, requires that the shells be shrunk on the cores.

With this cherty ore the shells slip and sometimes

burst. Our frequent shut-downs are due mainly to re-

pairs to rolls. The repair costs in the crushing plant

are excessive. The flow-sheet called for the 12

double four-compartment jigs to treat three sizes

of feed, from 7 to 1 mm., and for the jigs to make
concentrate, middling, and tailing. The middling

only was to be re-ground and to join the original

undersize as feed for the 12 Wilfley tables. Coarse

cru.shing would not release sufficient of the dissem-

inated minerals to allow of discarding the jig tailing.

The re-grind equipment was not originally designed

to treat the tailing, nor were there sufficient tables

to treat the tonnage we were expected to put

through. The failure of the mill resulted in the

release of the consulting engineer. Since then the

directors, as well as Fraser & Chalmers, have had

.several concentration experts here, and many im-

provements have been made. We are now treating

a little nnder the estimated capacity, re-grinding

practically all the jig tailing, and losing value in the

slime. \ couple of canvas-tables, now treating slime,

would indicate that some success might be attained

in that direction. One roasting-furnace and a few

tanks are now regularly treating a small part of

the slime by leaching with 'hypo' and the results

from that experiment are very satisfactory."

This was the condition of affairs when the mill

was turned over to me in 1901. After carefully

studying the results, it was very clearly shown that

the 96 jig compartments were producing silieious

concentrate and consuming a lot of power and water,

as well as making a very poor extraction. The plant

was shut down for alterations and additions. Eight

of the twelve jigs were discarded. The remaining

four were cut in half, making double two-compart-

ment machines, or a total of 16 compartments. Six

large V-shaped da.ssifiers replaced all the finer trom-

mels. Thirty-six stationary canvas-tables, of the

Dimmick t.vpe, were installed. The old and ijew

flow-sheet, according to my memory, was approx-

imately as follows:
Old system. New system.

Tonnage 275 150

Primary crushing 6 mm. 1.5 mm.

Jig feed, 3 sizes 6 to 1 mm.

Jig feed, 1 size 1.5 mm. to

about 40-mesh

Concentrate produced from

jig Bedding Hutch

Re-grind to 1-5 mm. About 16-mesh

Wilfley feed - Sand and slime Sand

Canvas-table feed Slime

The extraction was nearly doubled. The concen-

trate, on the whole, was less silieious. Within a
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few months a point was reached where any addi-

tional extraction cost more than it was worth. We

Jiad reached the economic limit of concentration

without being able to pay expenses. The plant was

closed down on my recommendation, the concentra-

tion machinery removed, and several hundred thou-

sand dollars charged off to depreciation. I recom-

mended lixiviation. Ottokar Hofmann was sent to

Avino to investigate. He approved all of my rec-

mendations. The Board appointed Mr. Hofmann

consulting metallurgist to the company. It was dis-

tinctly understood that the capacity of the leaching

plant should not exceed 100 tons per day, and that

in the event of the process being successful, profits

should be looked for from additional capacity to

•be added later. The old mill and power-plant were

made use of, as far as possible, and the new process

started in the latter part of July 1902. With the

starting of the plant, labor difficulties developed

which were more important to solve than the treat-

ment process. After breaking in the furnace crew,

it was necessary to replace them with Japanese

laborers for a month or so until another crew was

Ijrought in from outside districts. The labor ques-

1:ion was serious for three months and effective for

five months. July to December results show that

the plant treated but half its capacity. The labor

difficulties paralyzed the roasting department, where

liand-stirred reverberatories were in use. Chlorid-

izjng roasting of silver-copper ore is an art which

requires skill and experience. During those trying

months, with new furnacemen to break in every few

days, the art was not recognized. Each succeeding

month gave lower costs and higher extractions. A
complete clean-up was not considered advisable,

on account of the impression it might make upon

the labor agitators. But the value of locked-up

metal was conservatively estimated and the net

ismelter and mint returns increased each month, giv-

ing promise of much higher results. Taking Novem-

ber and December collectively, an average of 48

tons per day was treated. After charging every

possible expense, in Mexico, to that small tonnage,

the financial books showed a loss of less than $600

U. S. currency, per month. These residts were ob-

tained from the average low-grade mill ore. They

are by far the best results ever secured by the com-

pany. The company was reorganized. The new

management called for a complete change of staff

from consulting metallurgist to foreman. I was re-

lieved in December, my foreman a week or so later.

In January the first and last clean-up was made.

It totaled far in excess of the estimates, a surpris-

ingly large surplus of silver sulphide being found

in the pressure-tanks, sufficient in fact to wipe out

several months' losses. The process, in my opinion,

was successful. Apparently the new management
did not think so, because the plant only ran a few

weeks after I left. Old and trusted employees, men
in whom I had every confidence, who remained in

the mill after I left, report that the calcium sulphide

was not properly prepared, resulting in the 'hypo'

solutions becoming very caustic, rendering the sil-

ver chloride insoluble. Whatever the cause, the

process was condemned, and abandoned by my suc-

cessors. Had those in charge at the time even laid

any claim to the title of metallurgist, or chemist, or

if they had even claimed to have had any previous

experience with the process, or if they had under-

stood the chemistry of it, their right to condemn

it might have carried some weight. I still have

confidence in the Avino mines, and in the success

of the leaching process.

F. N. Flynn.

Clifton, Arizona, January 2.

GOLD IN PRETORIA

According to the South African Mining Journal,

Pretoria now has a gold mine as well as diamond

mines. It says: "The report of the discovery of a

promising reef southwest of Pretoria brings to mind

the work which has been going on upon the farm

Mooiplaats, on the Hennops river, in the same direc-

tion. This property was first opened up to a small

extent before the war. The occurrence is an appar-

ently irregular body of quartz associated with dia-

base, which breaks through the dolomite in this

neighborhood. Some wonderfully rich pannings are

obtainable here and there, and a good deal of the

float shows good value. As is usually the case with

occurrences of that kind, however, extreme irregu-

larity, both in the matter of value and size of vein

are the leading characteristics, which militate against

the chances of continuous and satisfactory mining

unless a large amount of opening up is insisted upon.

Owing to the high results of sampling over a com-

paratively small area, a 10-stamp battery was erect-

ed on the property some months ago. After a brief

run, the ore supply gave out, and since that time

the efforts of the manager have been almost entirely

devoted to a search for the lost reef. It was re-

ported lately that valuable quartz had again been

struck.
'

'

THE BEGINNING OF HYDRAULICKING

The first hydraulic mining of which there is au-

thentic record, was at Yankee Jim's placer camp in

Placer county, California, three miles west of Forest

Hill. A ditch was dug along the hillside, and from

this a flume was built toward a small ravine where

the mine had been opened. This flume was carried

out until it had reached a point 40 ft. above the

ground. Here the water poured into a barrel, to

the bottom of which was attached a hose or pipe

of rawhide. The nozzle was a tin pipe about 4 ft.

long, and shaped like an ordinary horn, having an

opening of 1 in. diam. at the end. With this small

and simple apparatus, E. E. ilattison, the inventor,

proved the superiority of his device over shoveling,

and the idea was at once adopted and quickly im-

proved and enlarged.

To Prevent Rust.—It is said that articles of iron or

steel boiled in a solution made by adding 4 oz. of

phosphoric acid and 1 oz. iron filings to 1 gal. of

water, will form a black non-corroding coating over

the surface of the metals, thus preventing oxidation.
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Concentrates
Most of these are in reply to questions received by mall.

Our readers are invited to ask questions and give informa-
tion dealing with the practice of mining, milling, and smelting.

Coal and gold veins do not frequently occur in

close proximity, but there are instances of such oc-

currence.

No legal location of a mining claim can be made
without proper discovery. This is the first requisite

of all locations.

Vapor from cyanide of potassium is fully as dan-

gerous as when it is in a solution. Fumes from the

chemical, its dust, or solution are equally deadly.

Corundum is aluminum oxide. Little aluminum
ha.s ever been made from cwundum, although a

few years ago it was thought that this mineral

would be extensively employed for this purpose.

Mine maps are an absolute necessity. No mine
can be properly and safely operated without ac-

curate maps, and the work should be kept close

up to date, never more than a month behind, and
a week is better.

A millsite cannot be appropriated on land known
to be mineral. It is not necessary to own a mine
in the vicinity, or at all, to 'take up' a millsite on
the unoccupied public lands of the United States.

Five acres may be taken for a single millsite loca-

tion.

Stinkstone is the name given to some porphyries,
limestones, quartz, and other rocks which emit a
peculiar fetid odor when struck by a hammer or
beaten together. Curiously, it is rarely that quartz
possessing this peculiarity is valuable for the gold
it contains.

Zincblende occasionally is found which when
scratched in the dark shows a faint phosphorescent
light, calli'd fluorescence. This has been mistakenly
called radium by some. Blende possessing this pe-
culiar property is not more valuable than that
which does not have it.

Work done in a placer cannot be counted as 'as-

sessment work' done on a quartz location on which
the placer occurs. The annual labor for the quartz
mine must be done for the direct benefit of the
quartz location, either on the vein itself, "or in the
solid rock, such as driving an adit or sinking a
shaft to reach the vein.

length. It was one of the greatest mine-tunnel en-

terprises of the world, and was accomplished under
great disadvantages— mechanical, physical, and
financial. It cut the Lode at a depth of 1640 ft.

in the Savage mine.

By arkose sandstone is meant a sedimentary rock
consisting chiefly of the essential constituents of
granite. Much of the sandstone of the coast range
of California is of this character. It is evidently
the debris of disintegrated granite. It is in rock
of this character that most of the quicksilver de-
posits of California occur, and are usually asso-

ciated with intrusions of serpentine.

Pitch pine makes a very durable mine timber, and
will not rot, but is more brash than that of a less

resinous character, and therefore not to be depended
upon to the same extent as ordinary pine timber.
Moreover, pitch pine takes fire very readily, and
for this rea.son is even more dangerous than or-

dinary pine, it is wholly a matter of opinion
whether timbers in tunnel sets will last longer if

placed butt end up, than if placed butt end down.
It is doubtful that there is anv difference.

Posts and caps for drift sets have been molded
from gravel, sand, and cement, and placed in mine
workings, but have thus far been in the way of ex-

j)erimeiit. Ordinarily the miner uses whatever is

most convenient and least expensive at the moment,
having little regard for the distant future. The far-

seeing manager, however, is more likely to contem-
plate ultimate results, and he may see more virtue,

or economy, in concrete, or steel, mine timbers than

the miner who more closely scrutinizes first cost.

Miners when selling a prospect or mine, usuall.v

demand cash. A certified check is sometimes used

in mining deals. Such a check is an excellent thing

to have in these cases, as it is as good as money
and safer. The cheek is guaranteed by the bank
against which it is drawn, that institution holding a

sum equal to the face of the check for the person to

whose order it was written. This money cannot be
withdrawn from the bank by the original depositor,

unless the certified check be returned to the bank
unendorsed.

A track grade of .5 in. in 100 ft. is the average on
good tracks. Poorly laid tracks of lijjht rails and
heavy cars should have a heavier grade. The grade
on curves should always be heavier than on straight
tracks. It pays to construct good substantial tracks
with well made switches. The added first cost is

soon repaid in saving of time.

The Sutro tunnel was run a total distance from
the portal to the Comstock Lode of 20,016 ft. The
lateral branches of the tunnel are about of equal

Oold in limerock is by no means unknown. There
arc several occurrences of gold in calcite, in crystal-

lized limestone, and in massive limestone in Cali-

fornia. Gold was found in a calcite vein in the

Carbonate mine, near Oro Grande: in crystallized

limestone at the Alvord mine, and in similar rock

near Rabbit Spring in San Bernardino county; in

each instance the rock was rich in coarse gold. In

the Blackhawk mountains 45 miles east of Victor-

ville gold occurs in gray limestone, and at several

I)laces in both Maripo.sa and Tuolumne counties,

California, gold is found intimately associated with

calcite, forming high-grade ore. Although there is

an abundance of lime-soda feldspar (andesine), in

the Calico district, no calcite has ever been recog-

nized in the veins of the region.
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Special Correspondence

ST. PETERSBURG, RUSSIA

Four Districts and Tlieir Mineral Characteristics. — Manganese and

Oil Industries in the Caucasus.—Iron and Coal.—Gold Mining.

Russian mining districts are tour in number—the Cau-

casus, the Donetz Basin, the Urals, and Siberia. Bach

of these has its characteristic minerals. The first has oils,

manganese, and copper in great abundance; the second

is limited practically to iron and coal; the third includes

iron, gold, and platinum as leading minerals; and Siberian

gold. As to the Caucasus, its mineral prospects, as fore-

shadowed by operations this year, may be said to be fairly

divided. Manganese is for the moment hopelessly strangled

by reason of the high freights prevailing. These have

made it impossible to export manganese from the Caucasus,

which up till a few years ago held the premier position

in the world. Unless prompt measures be taken for its

resuscitation, it is possible that the most gloomy forebod-

ings of those directly interested in the industry may come

true and the manganese business of the Caucasus be little

more than a historic record. Respecting oil, which has

been the principal industry of the Caucasus, the produc-

tion since the beginning of the year, particularly in the

later months, shows that notwithstanding every effort to

improve the position, the oil won in the Baku area of

the Caucasus is diminishing in quantity. When the new
lands are put up at auction, probably the quantity will

be increased; but the old wells will be in process of ex-

haustion. It would not therefore be safe to say, even if

all the available Baku petroleum lands be brought into

production, that anything like the old level of over 600,000,-

OOO poods a year is going to be reached again. . Farther

west at Grozny, on the other hand, the production of petro-

leum has been growing for many months, and what used

to be 30,000,000 poods per annum is going to be well over

60,000,000 poods this year. Grozny already turns out more

than 10% of the total Russian production of petroleum.

Farther north, in the Kuban province, is the famous Maikop

area which, though long known as petroliferous, has re-

cently developed gushers at a number of places, some of

them of extraordinary abundance. These occurrences are

recent and are the result of experimental boring and have

attracted a large amount of English capital. The Eng-

lish houses are boring industriously, but hitherto it was

houses like Spies, and pioneers like Prince Saltykoff and

Mr. Selitrennikoff that carried off the prizes as far

as successful boring goes. It is a promising field, though

limited in extent. Wild enthusiasts have staked tremend-

ous areas as petroliferous. There is little doubt that only

a small portion thereof will yield payable oil. There is

nowhere else in Russia, unless in Turkestan, where oil is

yielded in anything like equal quantities, and the Turke-

stan field is a doubtful one. It has not maintained the

promise it gave when oil was first reached; but, on the

other hand, it has a fine inland market. There is prac-

tically nothing to compete with it. It is away, as far

as is known at present, from any other oil sources capable

of competing. The island of Tcheleken on the eastern side

of the Caspian Sea, very rich in oil, asphalt, and kindred

minerals, remains a mystery. The curtain is only lifted

from time to time to announce some wonderful progress

made there in point of development and exploitation, but

it is promptly lowered again and all becomes mystery.

In the Donetz Basin, in respect to iron, it is difficult

to get statistics of the production of the mines, and if such

were obtained this year, they would not alTord reliable

data, either comparatively with past years, or as indicating

prospects in the future. The iron industry of the South

suffered from large reserves carried forward from the pre-

ceding year, and this was complicated later on by the

cholera epidemic which caused great numbers of workmen
to abandon the mines and return to their homes. The
consequence must be that the year's total results will be

disappointing. The same observation applies to coal. As

a matter of fact, the coal production is known for a cer-

tain number of months and shows a decrease. This may be

attributed, in the first place, to the reason given above,

and in the second to the fact that since the price of petro-

leum came down, large numbers of consumers have aban-

doned the solid for the liquid fuel, which they had given

up when it became dear after the 1905 disturbances.

The iron mining and heavy metallurgical industries of

the Urals have been under a cloud for a long time, many
of the works having been shut down for want of business,

largely due, it is said, to competition from the South, the

Donetz Basin, which by reason of its superior organization

by foreigners, is able to produce iron and iron goods so

cheaply that the railway carriage over the immense dis-

tance between that basin and the Urals does not present

an effective obstacle to its competition in the Urals district.

As to copper, there are three districts where this is pro-

duced in great abundance. In the Caucasus the increase in

production is so great, amounting to 30 to 40% as compared

with last year, that at this rate of progress the Caucasus

must at an early date become an exporter of copper. There

are no figures available to show how much ore is raised

from the mines. This last observation applies equally to

the copper fields of the Urals and Siberia, but in both these

great copper areas progress is astounding. In these north-

ern latitudes this progress is largely due to English initia-

tive and enterprise, but there are Russian houses, too, with

some historic houses, such as the Demidoffs and Bogosloff

companies, which alongside their English rivals, so to speak,

are largely contributing to make northern Russia and

Siberia reliable copper-producing countries. The first eight

months copper production over the Empire was 930.1.53

poods, against 607,640 poods last year's corresponding pe-

riod. This is an increase of 36.2% over all the areas. The
Caucasus increase, to which special reference is made above,

amounted to 38.6%. Little need be said of platinum. It

is purely a Urals industry. To dilate on it would simply

be to repeat what has been said a hundred times before.

The only novelty in connection with it is that the price

of platinum has reached a record high level, and conse-

quently the producers are working at high pressure. Prob-

ably when the figures are published for the year, some

time about April or May next, it will be found that 1910

was a record year in the production of platinum. Mangan-

ese mining is an industry of the Urals also, but relatively

the production is small and, the ore being too cheap to

stand heavy railway carriage, it is only of local significance.

There is also a considerable production near Nikolaieff,

near the Black Sea. Some of this is exported, but it is

largely used in the local iron works. There is one industry

which will probably soon become important In Russia

—

that is phosphate mining. Agricultural centres are waking

up to the value of mineral fertilizers, and the Government

chemists, and more particularly the Royal Imperial Tech-

nical Society, are taking a lively interest in the production

of superphosphates. Both phosphates and pyrite are found

in considerable quantities in Russia, and consequently the

material for producing useful mineral fertilizers is at hand.

Still, large quantities of sulphuric acid have to be im-

ported, because the deposits of pyrite and phosphates are

not always convenient to each other.

The fever which was characteristic of the gold industry

for some years has now completely cooled down. There

is no longer any excitement on the goldfields. either in the

matter of staking claims or in the promotion of new com-

panies. It may be taken that all the unhealthy concerns

fioated are looked upon as dead, and only the substantial,

good companies are working. These are doing good busi-

ness. The leading gold companies of Russia are the Lena

Goldfields and the Bogosloff. Then there are the Kishtlm

and others, all of which are doing well. The Lena, par-

ticularly, after many years of trial during which it was

necessary to borrow extensively, is now producing record

quantities of gold, has paid off debts and is clear of encum-

brances. This, it is claimed by Englishmen, is largely due
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to their intervention. On the other hand, Russian share-

holders maintain that the greatest interest in shares held

in the Lena fields lies in Russian hands, and they show

a strong disposition to fight for their rights, declining to

allow the English to do what they like with this Siberian

property. Little need be said of Northeast Siberia, news

from which appears chiefly to indicate that there is a

tri-natlonal struggle for mastery there. It lies chiefly be-

tween Americans and Russians, the Japanese intervening.

The situation is by no means clear. The district is im-

mensely wealthy in gold; but is entirely unorganized and

unpromising, until the Russian Government puts the

economic situation on a recognizable basis. In the Urals

placers are being rapidly washed out and vein gold will

have to be relied upon. Of this there are many signs.

Geological surveys and other investigations have revealed

that when technical exploitation takes place the veins will

yield handsome returns to investors. In Siberia generally,

the gold is alluvial. That does not mean to say that there

is no vein gold, but the immediate future of the gold in-

dustry lies in gravel washing. Just now this is done
mostly by hand, but if the country is ever to get much
beyond its present state of gold industry development,

dredging alone can do it. In the Amur province, on the

other hand, along with alluvial, vein gold is more promi-

nent than in other parts of the Empire, but here again, we
have international complication. Russia may propose, but

the Chinese, by reason of their proximity and the ease

with which they can flood the country with workmen, will

probably dispose. Here also the situation needs clear-

ing up.

Salt is obtained in large quantities in various parts of

Russia, such as the Caucasus in south Russia proper, and
near the Caspian, as well as other parts, but it can only
be called of local interest, as it cannot be said to affect the
world's market. Other mining Interests worthy of note
in Russia, but of no great outside account, are asbestos,

which is mined extensively in the Urals and Altai, and
zinc, which is purely a Polish industry. A certain number
of precious stones are won in the Urals and Siberia, but
they are of the second or third-class order. As to technical
matters in mining operations, nothing notable has arisen
further than the fact that on the surface aerial tramways
have become common, both In the coalfields and in the
goldflelds; and electricity is very largely employed under-
ground in the Urals and Siberian mines, chiefly on proper-
ties run by foreigners. Poland need not enter into this re-

view. It is a large producer of coal and iron with little

significance for the outside world except in so tar as It

affects Austria and Germany.

FAIRBANKS, ALASKA
n Prosptroui Season in 19W.—Innovation in Tunnel Dr/wng.— Pro-

mising Quart! Prospects.

A prosperous season in this district has Just closed. The
production of gold for the year has not fallen much short
of that of last year. The Seattle assay office reports a de
crease of over $4,000,000 for Alaska, but part of this is ac-

counted for by the fact that a large quantity of bullion has
been shipped this year to San Francisco. Besides, in one
of the banks at Fairbanks several operators have melted
their own bullion, shipping it to other points. In this dis-

trict the cream of the placer ground is being worked out,

and while the lower-grade eround Is fairly profitable, much
of it has been abandoned for the present In favor of the
newer cam|)s. While development of quartz mines has pro
gressed steadily, bullion from this source cannot supply the
deficiency caused by decreased placer production. The en
couraging progress made on several properties indicates
that a substantial production can be expected from the
quartz properties next year. While the Rhodes-Hall prop-
erty was one of the first to show commercial ore, not much
development has been done this summer owing to causes not
connected with the property. The ore taken out last winter
has been milled. From the Crawford lease, on a block .50

by 100 ft., close to $20,000 was produced, the ore averaging

$150 per ton in free gold; and the quartz taken from the

main tunnel, now in 800 ft., is being milled, returning

as much as $150. There are now backs available in the

main tunnel worth many thousand dollars, while the ore

below is still untouched. Development consisting of driving

an adit on the vein, is in progress. Close to this property

on Willow creek the Tolovana Mining Co. is developing with
hand-labor, and with funds supplied from the proceeds of

ore broken. A recent run of 12 tons gave bullion worth
over $1100. The Spaulding-Clough property has been pros-

pected on the surface during the past season. This winter
the 60-ft. shaft, in which $50 ore was found last spring, will

be again opened and development work pursued. The Wil-

low Creek claim, belonging to Herschberger, Buell & Phipps,

has been producing ore that is now ready for shipment.
This claim was leased by Mr. Buell. On Wolf creek, where
some rich ore has been taken out by Horton & Solomon, a
200-ft. cross-cut has been driven this summer to open the

vein. A novel method in tunnel driving has been used
here. Instead of drilling and shooting, steam points with
Burleigh bits have been used. With 24 hours steaming the

schist crumbles and can be readily mucked out. This
method has proved economical and rapid, and was dis-

covered by noticing that a piece of schist placed on the

boiler crumbled after 24 hours' application of heat. Law-
rence McCarty has been prospecting at the head of Wolf
and Fairbanks creeks and has made several mill-runs of his

ore which averaged $70 to $80 per ton; while the owners
have machine-drills available, they will not be used till

threatened litigation is settled. These are the only ma-
chine-drills so far brought in. The litigation between the

Butler-Petree and the Rex Mining Co. has been settled in

favor of the Rex. About $30,000 has already been spent on

the Butler-Petree, a 160-ft. incline shaft and several pros-

pecting levels having opened a vein from 4 to 8 ft. wide,

the ore assaying about $30. The Pioneer Quartz Mining

Co.'s property on Chatham has been cross-cut on the hill

to open the vein. A lease on the lower end of the claim is

beipg worked by P. R. Colvin. A test shipment of ore to

the Fairbanks mill ran $60 per ton.

Two leasing companies are at work on the Fredericks

lode. On the lower lease a level is being driven on a 7-ft.

vein; on the upper lease a 75-ft. shaft has been sunk and

some good ore found. This lode was discovered by pros-

pectors walking through a railroad cut. The rock ballast

at that point has given assays as high as $100 per ton.

Glazier & Crockett have the lower, and Ernst Peterson the

upper lease. Samples taken from ore sacked for shipment

on the upper lease have assayed $150 to $200 per ton. On
the divide between Vault and Wild Cat creeks, Hoel Bros,

and Johnson & Witmer have opened two good prospects.

One vein varies from 15 to 20 ft. thick and carries high-

grade ore. Ore from a smaller vein milled over $40 per ton.

A 2500-lb. lot sacked without sorting gave these returns at

the Fairbanks mill. Two shafts have been sunk on these

|)roi)erties, one 50 ft. deep and the other 70. As the four

partners mushed In over the trail last spring, the locating

and development of the two veins represents less than a

season's work. Besides the Vault Creek properties, Sam Hoel

has located a lode at the head of Dome creek. The left limit

of Fairbanks creek has been the scene of the most promis-

ing discoveries of the year. M. T. and A. H. Cook have

traced and located a series of veins on a group of 10 claims.

A 60-ft. adit has been driven into the Excelsior that exposes

a 7-ft. vein, carrying from $10 to $20 in gold and from $15

to $30 in silver. The adit is being extended to tap a

smaller vein cropping on the surface that assays high in

gold. A prospect shaft on the Plumbum opened a 15-ft.

vein, containing $5 in gold from wall to wall, with a foot

of oxidized lead on the foot-wall, carrying 220 oz. silver.

While the Plumbum and Excelsior are nearly parallel

and seem to cross Fairbanks creek, smaller veins carrying

high-grade gold ore have been found that almost parallel

the creek. Beginning with a foot of high-grade ore on one

claim that pinched to a few inches at the frost line, the

shoot at 40-ft. depth has widened to 5 ft. Thirtv inches
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of $20 ore has come in on the foot-wall, the rest being a

high-grade decomposed quartz, assaying up to $700 per ton.

Above this group of claims, on the left limit of Fairbanks

creek, August Hess has traced and is opening a vein of

high-grade white quartz. Below the claims of Cook Bros.,

Goyette & Jacobson are sinking on a 2yi.-ft. vein, the dip

of which changed from north to south at a depth of 30 ft.

A shipment of ore will soon be made to determine its

value. While these cases show how much a few prospectors

have accomplished this year, there are other discoveries

too numerous to mention that are lying idle for want of

money to buy grub and powder. As this situation is clear

to everybody, two companies are being formed that

should help matters considerably. Sufficient funds have

been pledged by one to bring in 2 core-drills the first of

next season. The object of the company is to prospect the

existing orebodies and take an interest in the claims as

part or all payment for work. Labor cost being a big item

here, these drills should be useful and successful along this

line. E. H. Mack is promoting the company and reports the

support of local capital. A leasing and contracting com-

pany, that purposes to bring in equipment for power-drills

and other necessities of economical mining, will probably

operate here next year.

BLACK HILLS, SOUTH DAKOTA
Black Hills Conditions in 19i0. — Labor Situation. — Important De-

velopments of the Year. — Homestake Water Power System. —
Dredge at Mystic.

January 1, 1910, was far from a happy holiday in the

Black Hills, South Dakota. With every mine, from the

great Homestake down, suspended on account of labor

difficulties, the outlook was anything but bright. Com-
mencing late in the previous summer, with the Homestake
as the main point of attack, the action of the Western

Federation of Miners made it necessary for all of the

operators of the region to suspend. Suspension of opera-

tion on November 24, 1909, by the Homestake was fol-

lowed by a suspension of all Black Hills properties. The
Homestake, early in January, began recruiting a new crew,

numbering old employees who swore allegiance to their

employers as against the Federation, and miners brought

from the neighboring States of Missouri, Kansas, Colo

rado, Michigan, Wisconsin, etc., and operations were grad-

ually resumed until by the middle of March the mine
had again reached its full capacity. Since that time it

has operated uninterruptedly. The neighboring properties-

then made moves looking toward resumption, with the

result that by June all were again operating to capacity.

The 'card system' is now almost universally used In the

mines of the Hills, and an employee must state over his

signature that he is a member of no union. On January

21, the 200-ton cyanide mill of the Wasp No. 2 Mining
Co., at Flatiron, was destroyed by fire, but was later re-

built on an enlarged scale, the new plant having been put

in operation on December 1, last.

Two important ore discoveries were made in the Black
Hills during the year, one of which was made in the

Golden Reward, where, during the summer, an orebody
was opened that several months' development has shown
to have a length of over a quarter of a mile, a thickness

of about 14 ft., and a width of close to 300 ft. The Golden
Reward's 250-ton cyanide plant at Deadwood is to be in-

creased to 500 tons capacity; and a roaster is to be built

to give the ore from the new shoot a preliminary treat-

ment that will make it amenable to the cyanide process.

This is one of the biggest discoveries ever made in the

Bald Mountain district and assures the Golden Reward
a mill supply tor many years. The second discovery was
made at Carbonate, where the Black Hills Development
& Financial Corporation, locally known as the 'Bunce deal,'

opened the old workings of the Iron Hill, Seabury-Cal-
klns, Home Run, and other well known producers. One
of the important showings in the property is a blanket
deposit of jasper ore, containing about $6 per ton in gold.

This orebody is considered amenable to cyanidation. Other

ore contains galena and hornsilver. In November it was
announced that a smelter would be built early in the year

1911. Except during the time of suspension on account

of labor difficulties, the other Bald Mountain properties

operated to good advantage. The Mogul company, the larg-

est producer, kept its Bald Mountain mines and Pluma
mill active, working as high as 340 tons per day. The
Lundberg, Dorr & Wilson cyanide plant at Terry, operated

on its own ores and those from the Portland and P. H.

Bertschy's lease on Imperial territory. Late in the

summer the Portland Mining Co., which by purchase

recently largely increased its mining area, proposes erect-

ing an aerial tramway to connect mines and mill. The
Reliance M. Co. has been reorganized and financed to carry

on the operation of its property at Bald Mountain. One
of its problems is the disposition of its tailing. The mill

is situated on Annie creek, above the Homestake hydro-

electric plant, and the spring rains have twice washed out

retaining dams and allowed the tailing to run into the

Spearflsh. The latter has been enjoined against polluting

Spearfish creek, and may build a substantial dam and dis-

charge the tailing dry, instead of sluicing it. A body of

New Wasp No. 2 Mill, Flatiron, S. D.

pyritic ore, in the workings of the Gilt Edge-Maid company,

gave assurance of an abundant supply of pyrite, and work

has been begun on a pyritic smelter at Galena, two miles

down the gulch from the mine. A concentrating plant and
experimental smelter are to be erected. The Homestake's

Spearfish hydro-electric installation has been completed and
contracts have been let for the equipment of the power-

house. Tunnels totaling 23,862 linear feet, 7 by 9 ft.,

cross section, carry the water approximately three-fourths

of the distance from the intake to the penstock. The
power-house will contain three 3000-hp. overhung Pelton

water-wheels, three 2000-kva. A. C. generators, ten 667-kva.

oil-insulated, water-cooled transformers, two 100-kw. 3-bear-

ing motor generator sets and one complete switchboard.

The Westinghouse Electric & Mfg. Co. has this contract.

The completion of the tunnel work and the letting of con-

tracts tor equipment mark the beginning of the end of a

stupendous task, actual work on which was begun two years

ago, and the completion of which is anticipated about the

middle of 1911. During 1910 the Homestake company pro-

moted the organization among its employees of the Home-
stake Employees' Aid Fund. Under its plan of operation

each enii)loyee contributes $1 per month, and the company
binds itself to donate not less than $1000 each month. A
graduated scale of benefits has been adopted. The Alder

Creek company, being financied^y F. B. Hitchlngs, of Chi-

cago, states that a big cyanide mill will be erected early

this year to treat ore from its ground, adjoining the Wasp
No. 2.

A Colorado company has about finished building the

first gold dredge in this district at Mystic, on Castle creek,

where the ground was thoroughly tested. The dredge will

be driven by electricity, and its operation will be watched
with much interest, and its success may lead to other

installations of this kind on Castle and Rapid creeks. Tin
milling was conducted during the summer and fall by the

Tinton company, and results were so encouraging that

it is announced the plant is to be enlarged next summer.
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GLOBE, ARIZONA
Inlertsting Data Concerning the Newer Mines of fhe District.—Activity

and Progress.— Miami Mill.

The Inspiration Copper Co. continues its exploration

worli. botli witli churn drills and in underground workings.

This company is probably getting better results than any

other company operating in the Miami district, since prac-

tically all the work with the churn-drills and that under-

ground are continually opening new orebodies and adding

to the valuation of the property. At present two of the

company's churn-drills are being used for exploration,

while the other four are used In blocking out the- orebodies

already discovered. Sinking in the Joe Bush and Colorado

shafts continues, and ore of commercial grade is being

found in the latter. In all the holes recently drilled the

average grade of ore found has been much higher than

when drilling was first started; In some of the holes sam-

ples assayed Z%. The concentrator of the Miami Copper

Co. Is rapidly being finished and there seems no question

that everything will be in readiness to begin operations

about February 1. The road to the portal of the tunnel

through which the concentrate will be hauled is ready and

the tramway from the railroad in Miami should be

finished in the next two weeks. Steam was turned on in

the new boilers on New Year's eve, and all the new ma-

chinery tried worked satisfactorily. With the exception

Globe, Arizona.

of a few minor details the concentrator is In condition to

start treating ore. In the exploration department the

churn drills being used In tjie northwestern part of the

property continue with 12-hour shifts, three of which are

averaging 35 ft. each per day. The Apache Copper Co. has
started work on Its property situated six miles northeast
of the Old Uominion mine, at the foot of the Apache moun-
tains. Considerable work was done on these claims a few
years ago and some shipments of ore were made that
sampled as high as 10% copper. A resumption of work on
these claims may result In a new producer for the Globe
district. The Pfister brothers, of Pittsburg and Globe, are
In charge of this work. The Warrior Development Co.
started shipping Its ore to the smelter at El Paso the first

of the year, instead of to the Old Dominion at Globe as
heretofore. Its daily shipment amounts to about 100 tons,

but the Intention Is to increase this by 25% In the near
future. The ore being shipi)ed consists of the usual high
grade chrysocolla that samples 10% copper. The orebody In

block 40, that was opened some time ago, and In which de
velopment work has been carried on lately, shows a con-

siderable tonnage of commercial ore of the same character.
M. E. McCarthy is In charge of the work at the property
and has about 75 men employed. The California adit, on
the property of the Copper Reef Consolidated Mining Co.,

Is now In r)?,0 ft., and it is expected that within the next

25 ft, the California lode will be cut. In the Inclined shaft

on the North Star claims a depth of 435 ft. has been
reached: the last 25 ft. of sinking was In the hanging wall.

At 400 ft. the vein that this shaft has been paralleling was
opened and ore found that assayed 12% copper, and about
30^c iron. The intention is to continue sinking until the

500-ft. level has been reached, and after a station has been

cut a cross-cut will be driven to the lode that was opened
at 400 ft. The stockholders of this company will hold their

annual meeting in Globe the first Monday in February.

The Summit Copper Co., purchaser of the Gibson property

eight miles west of Miami, is in position to ship ore av-

eraging 30% copper. In the course of developing and block-

ing out the low-grade ore, much high-grade chalcopyrite

has been found that it will pay to haul by wagon to the

railroad at Miami, and in the next six weeks shipping will

be started. At the present rate of extraction an average
daily shipment of about ten tons can be made. Bins have
been constructed near the new vertical shaft, close to the

wagon-road. The Gibson mine, as this property was for-

merly known, holds a high place among the mines of the

district; for the past six years it has produced more high-

grade copper ore than any other mine in the vicinity of

Globe, and from the developments since the ground was
taken over by the Summit people it would seem that it will

be able to maintain this reputation. A station is being cut

at 200-ft. depth, and when this is completed a level will be
driven east and a raise made to connect with the old work-

ings to provide ventilation. It is probable that a body of

ore will be developed in the driving of this level, as it

will be along the Pasquale vein in which ore assaying 4%
copper was found on the 300-ft. level. In cross-cutting west

on this level a vein of ore was opened in which some of

the richest ore was found. In the north drift on the 300-

ft. level a winze was started on the high-grade chalco-

pyrite ore that was found a short time ago, but at 10 ft. the

flow of water was so great that sinking was discontinued;

the ore will be reached later from below, when the cross-

cut on the 400-ft. level is completed. This vein when dis-

covered measured about 9 in. wide, but with a little de-

velopment it widened to 2 ft., samples of the ore assaying

35% copper. With the exception of the old Pasquale adit,

which was the first work done near the new shaft, and a

few stoi)es from this adit, from which some ore was taken,

little work was done by the former owners, and indications

are that the Pasquale is richer than the Summit vein that

was worked by the original owners. In the old workings,

on the Summit vein, repairs are being made in the drifts

and everything being put in readiness for ore extraction.

In one part of the old workings there is a body of ore ex-

tending from the 400 to the 300ft. level, and about 30 sets

wide, which assays about 5% copper. Raises made on both

sides of this orebody make it possible to estimate its ex-

tent. When this mine was formerly shipping, ore that

assayed less than 25% was not considered of value, and it

is estimated that there Is over 100,000 tons of ore on the

dump that will sample from 5 to 8% copper. In December

two tons of this ore was sent to an Eastern firm which is

to make tests to determint the best method to treat the

ore, as well as the kind of machinery required. At present

about 60 men are employed underground and on the sur-

face workings, Charles Myers being superintendent.

TORONTO, CANADA
The Railroad to Porcupine. — Many Claims Purchased in That Camp.

—Progrtss of Development.—Cobalt Dividends.— Coniagas.

Excellent progress is being made with the construction

of the branch line of the Temiskaming & Northern On-

tario railway to the Porcupine gold camp. The number

of men at work is about 250, and this force will be doubled

in January, oi- as soon as laborers can be procured. The

clearing of the right of way is almost completed. Freight

and passenger rates by the winter sleigh road have been

considerably reduced, the prevailing freight-rate from the

railroad being 70c. per 100 lb. A number of properties are

changing hands in anticipation of a boom. One feature,

ominous of coming wild-cat flotations, is the readiness of

promoters to pick up locations anywhere within the area,

regardless of whether any actual discoveries have been

made. Among recent transactions is the i)urchase of a

number of claims by the Ne^man-Mancha-Johnston syndi-

cate, composed of Louisvil: '•"H'^ntucky, and Haileybury,
It in 1*
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Ontario, investors, the locations obtained Including tlie

eiglit Healey properties in Del Oro, the Ritchie group of

four claims, and the two Mancha locations in the same

township. Development work on some of these has begun,

resulting in finding good ore. Young Bros., of North Bay,

Ontario, have bought for about $10,000 the Tisdale claim

of W. S. Edwards, who was connected with the Dome. A
New York syndicate has an option on ten claims owned by

Fred Harris, John Novack, Silas Howson, and Willard

Pooler. The HoUinger, some of the stock of which was
recently put on the market, and which is about the only

non-dividend issue that is holding firm during the holiday

depression, has 70 men at work and several finds have
been made. The main shaft is down 175 ft. and It is stated

that the ore taken out at this depth is equal to that on the

surface. Percy A. Robbins, who has been for some years

in charge of the McKinley-Darragh of Cobalt, has been

appointed manager of the Hollinger at a salary of $20,000

a year. He will also have charge of the milling company
and look after the other Timmins interests. The Dome
company has placed a contract for a 40-stamp mill.

The total dividends paid by Cobalt mining companies for

1910 amount to $7,902,000, or including the estimated

profits of the O'Brien, a close corporation, to $8,302,000. A
calculation of dividends yielded since the establishment of

the camp, including estimated returns of close corporations

and mines when under private management, gives an ag-

gregate of $25,342,355. The Nipissing heads the list with
returns of $6,340,000, followed by Kerr Lake, $2,730,000;

Crown Reserve, $2,653,221; and La Rose, $2,079,185. The
total number of mines which paid dividends during 1910 is

11. At the annual meeting of the Coniagas a report was
presented showing a surplus of $952,402. The revenue for

the fiscal year was $1,010,433, the expenses being $256,524,

leaving a net profit of $753,888. The Coniagas Reduction
Co. treated during the year 1788 tons of ore and shipped

2,726,609 troy ounces of refined silver. The cost of pro
duction was 13.28c. per ounce. In the east drift on the

300-ft. level of the Beaver an 8-in. vein carrying smaltite

and high silver content has been tapped. This is not a

new vein, but tests at the upper levels show nothing equal
in richness to the ore at depth. High-grade ore has been
opened at the 300-ft. level on No. 3 vein of Hargrave, about
80 ft. from the Kerr Lake boundary. Driving on the same
vein 60 ft. above this is in progress in high-grade ore. The
shareholders of the Trethewey have ratified the proposal
to increase the cai)ital from $1,000,000 to $2,000,000 for the
purchase of other properties. A number of the Gowganda
mines shut down for the Christmas holidays. The Bartlett
lias sunk a shaft 100 ft., and obtained good ore in a cross-
cut at the 40-ft. level. The power-house and machine-shop
were recently burned, but the machinery was not injured,
and the damage will be repaired. The shaft of the Boyd-
Gordon is down to 200 ft., and will be sunk lower. Cross-
cutting is being undertaken to open the vein at present
depth. The Reeves-Dobie people have begun concentrating
low-grade ore. the stamp-mill having a capacity of 20 tons
per 24-hr. day. The Miller Lake-O'Brien and the Millerett
companies are taking out high-grade ore for winter ship-
ment. The Canadian Government, in order to encourage
the copper industry, has passed an order in Council, pro-
viding that no royalty shall be charged on the products of
copper mining locations for 10 years from January 1911.
H. M. Ami, for 20 years connected with the Canadian
Geological Survey, has applied for superannuation on ac-
count of continued ill-health.

of the Bonanza group. The Santa Rita mine and mill are
operating, and producing $1000 to $1500 per month, part
of which is being applied in liquidating indebtedness. The
Jicaro Gold Estate, formerly operated by an English com-
pany which opened the San Christobel mine, was floated

in London recently at £75,000. Conditions generally in

Nicaragua are becoming settled, and the mines on the
western side are operating again, though labor is scarce.

In fact, the greatest difficulty in operating in any part of
the country is the matter of obtaining sufficient labor. The
Oroyo Exploration Co. has exercised its option on the Babi-
lonia mine in La Libertad district, and is putting in a plant
on the Leonesa. The Javali and San Juan are oi>erating,

the former having 10 and the latter 5 stamps dropping.

SPOKANE, WASHINGTON
Brief Resume of Operations in the Coeur d'Alene. — Noteworthy

Revival at Republic.

The Coeur d'Alene district, in the northern part of Idaho,
which is credited with one-third of the annual lead output
of the United States, has had a year of marked activity in
development and production. The record of the year was
characterized by the adjustment out of court of the litiga-

tion that had been pending between the Bunker Hill &
Sullivan M. & C. Co. and the Federal Mining & Smelting Co.
for the possession of certain mineral holdings in the
Wardner part of the district; by the completion of the

Bunker Hill & Sullivan New Mill.

CENTRAL AMERICA
Sale of fhe Bonanza Mine.—A Recent Flotation in England.— Scarcity

of Labor.

The Bonanza mine has been sold, subject to the owners'
•securing title from the Government to a claim protecting
the dip of the lode. The claim desired is one of the Dietrick
concession, and it is understood that an arrangement has
been made whereby the ow^>*rs of the concession will in-
terpose no objection to Tamef'^^'on "^ this claim as part

Idaho Northern railroad from Enaville into the Murray
and Pritchard Creek region: and by the addition of several
mines to the list of ore-producers. The Bunker Hill & Sul-
livan company, standing at the head of lead-silver operators.
put the first unit of its new concentrating mill in operation
last summer, and since then has been concentrating an
average of 1350 tons of ore per day in its two plants; the
second unit of the new mill is expected to be ready for
work in the next three months. This mine is entered
through the Kellogg haulage adit, which starts near the
millsite and extends 10,000 ft. to the ore-zone, cutting the
vein at about 2400 ft. depth on its dip of 45°. While the
greatest ore output still comes from the workings above
this haulage level, recent development has been continued
to a depth of 600 ft. below it; and at the collar of the in-

terior shaft that starts on this level an electric hoist is to be
installed. The Federal company is mining at Wardner. Mace,
and MuUan; and is operating three concentrators. There
are large ore reserves exposed in the mine of each of these
groups, though the settlement made with the Bunker Hill
company results in diminishing the importance of the
Wardner group. It is understood that the company con-
templates doing extensive development in new ground, and
that it is in the market to purchase other properties. On
August 31. 1910, it had a cash surplus of $1,015,109. The
Caledonia and Stewart mines, both in the Wardner country,
have been operated successfully the past year, the latter
concentrating its ore in a leased mill; the former is prac-
tically a new mine. The Success mine, near Wallace, is

perhaps the most successful zinc mine in the district. A
mill is operated by which zinc and lead concentrates are
made. The Gold Hunter, a lead silver mine at Mullan. has
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been opened to great depth by adits and winzes, and over

200 tons of ore per day Is being concentrated. The Snow-

storm, yielding copper ore, has been developed by a num-

ber of adit-levels, the ore shipments amounting to 100 tons

per day. The mine force has been lately doubled. The

Hercules, one of the richest lead-silver producers in the

Coeur d'Alene, Is situated near Burke. It produces a big

tonnage of first-grade ore, and a larger output of concen-

trating ore, the latter being milled at Burke. The ore Is

graded at the company's sorting plant, situated at the

mouth of its Xo. 4 adit. The mine is opened by four adit-

levels, the lowest of which taps the orebody at a depth of

1709 ft. The Hecla M. Co., which developed its mine at

Burke by means of a 1200-ft. shaft, with levels leading

from it to the orebodles, has modern electrical equipment

for hoisting and has good facilities for sorting and con-

centrating. The progress made this year in Murray dis-

trict has been characterized by extensive development, con-

siderable production, and mill construction. The building

of the railroad from Armsted. Montana, to Salmon. Idaho,

has greatly stimulated the mining industry in Lemhi

county. Idaho, which comprises silver-lead and gold mining.

The most pronounced revival of a hitherto lifeless mining

district has taken place at Republic, where the Republic

Mines Corporation has rained and sold ore sufflclent to pay

$225,000 for the mine, which it held under option, and to

pay dividends to Its stockholders In the amount of $100,000.

all during 1910. The ore from which this revenue was de-

rived was taken from stopes not more than 150 ft. below

the surface. As the result of this success other mining
and leasing companies have become very active In that

district. Not less than ten properties are being developed

In the vicinity of Orient, on the Kettle river: and two or

three of these, notably the First Thought, are satisfactory

ore producers.

NEW YORK
Carnegie Trust Co.— Morgan Inleresfi in United States Steel. — The

Copper Situation.—Influence of Copper Porphyries.— Calumet 6
Hecla.—Arizona Copper Company.

The culmination of the troubles of the Carnegie Trust
Co.. with which, however, Andrew Carnegie was In no way
associated, has been a feature in New York flnanrlal

circles. Charles C. Dickinson, its late president, had be
come interested in an alleged process for transmuting base
metals, and was stated to have been Injured by the in

halation of fume while seeking to witness the transmuta-
tion taking place In the crucible. The Trust company has
long been known in the Street as a weak spot, and relief

was felt when it was known that the State Banking De-
partment offlciats had taken charge. Two or three other
smallpr Institutions, built up by Morse-Heinze methods,
were taken in hand at the same time by the larger banks
headed by J. P. Morgan & Co.. and Mr. Morgan Is again
being recognized as the official towing and salvage cruiser
in Eastern financial waters. It is also recognized that the
salvage so exacted is heavy. J. P. Morgan & Co. is con-
sidered the head of a financial organization that dominates
the banking situation in the East. In addition to the an-
nexation of another group of banks the Morgan interests
are credited with advancing their influence In United States
Steel. The recent resignation of William E. Corey as presi
dent Is looked upon as the end of the Carnegie Influence,

and the surrender of the field to the Morgan crowd, headed
by E. H. Gary.

The forecasters have been busy figuring out some arrange-
ment for the early formation of a copper merger, to be
headed by Mr. Corey, or by George W. Perkins, till recently
a partner in the house of Morgan & Co. The copier merger
is believed to be dependent upon the outcome of the cases
now before the I'nited SUtes Supreme Court, In which the
Interests of the Tobacco Trust and Standard Oil Co. are In-

volved. The cop|)€r situation is becoming critical. The
< urtallment policy, much talked of as stabilizing the mar-
ket, appears to have failed of its purpose. The producers
apparently are favorable to restriction of output provided

'the other fellow' does the restricting. December produc-
tion was 123,339,219 lb.; that of November was 119,353,463;

October, 126,469,284; September, 119,519,983 lb., showing
plainly that the output, if decreased at any time during the

past half-year, has not yet made itself felt in the refinery

product. Some consolation Is being extracted from the fact

that copper stocks showed a net decrease for the month of

8,358,874 lb., but this is due chiefly to the export of 88,104,-

075 lb., which Is considerably larger than for any single

month since the association began its monthly copipilations.

Domestic deliveries shrank from 60,801,992 lb. in November,
67,814,172 in October, and 64,501,018 in September, to 43,594,-

081 lb. In December, showing that consumers have returned

to their former position of allowing the sellers of copper
metal to carry the load of metal, adopting again a policy

of buying only for immediate needs. It is not alone present

production that makes the situation critical, but the output
of the copper-bearing porphyries must be reckoned with.

Miami, Ray Consolidated, Chino, Inspiration, and Mason
Valley are nearing the time of initial production. For the

year production Increased 46,717,996 lb. over 1909, and the

deep-level mines and the steam-shovel properties will alike

be obliged to co-operate without regard to which i>arty may
or may not be responsible. The consumers are looked to

for the betterment of the situation as compared with a

year ago and for a net decrease of surplus stocks of 19.735,-

916 for the year. The Calumet & Hecla merger may not

have plain sailing. The holders of Isle Royale are under-

stood to be strenuously objecting to the proiwsed deal. Isle

Royale was controlled by the Bigelow interests, which,

when the control was in contest two years ago, tried to

enjoin the Calumet & Hecla in the Michigan courts, claim-

ing a conspiracy was afoot to force a consolidation. This

suit is In a way still open, the court having said that if at

any time the Calumet & Hecla attempted to force a merger

the court could then act. In the Interest of future peaceful

conditions the various companies in the Globe camp, operat-

ing in the porphyry district, including the Miami, Live Oak,

Keystone, Inspiration, and others, have executed a side-line

agreement, which will eliminate possible disputes in the

course of operation. J. Parke Channing, who is credited

with having fixed the ratio of exchange upon which the

various companies are to go Into the Calumet & Hecla

merger, having completed that work, is again giving his

attention to the development of the Miami. Mr. Channing

has been in Arizona for some days awaiting the commence-

ment of operations at the new plant. The Miami mill has

some original ideas Mr. Channing put into effect, and the

Miami crowd and the Guggenheim people are watching for

results with interest. The Ray Consolidated and Chino

mills are both being modeled after the Utah Copper and

Nevada Consolidated plants, and there is some rivalry as

to final results between the Miami and the other two com-

panies. Miami has been quiet in the New York market for

some time.

Recent cable dispatches announce the death of John Gill,

of Edinburgh, Scotland, for many years chairman of the

Board of Directors of the Arizona Copper Co. Early last

year Mr. Gill was In this country and was engaged In sev-

eral long conferences with the Cole-Ryan interests, who

were at that time endeavoring to secure a controlling inter-

est In that company. It is stated that an offer of 50s. per

share was made for the control, Mr. Gill's price being 70s.

Together with other coppers, the market in Arizona has

eased off and the stock is now selling around 30s. per share.

It is claimed in Boston that the United States Smelting,

Refining & Mining Co. is planning to re-open the Richmond-

Eureka property in Nevada, having recently purchased the

old Eureka & Palisade railroad.

There has been a stimulation of Interest in the Nevadas

by reason of the Tonopah Mining Co.'s excellent record for

the last month of the year, which amounted to $194,000;

the highest previous months were April and May of last

year, which ran $184,000 each. The showing of Tonopah

Mining and the development of the Tonopah Belmont into

a mine has aroused new Interest in precious metal mining.
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General Mining News

ALASKA
The report of the Alaska Treadwell Gold M. Co. (or the

month ended December 15, 1910, was as follows: Mill

time, 30 days. The 240-stamp mill ran 24 days, 25 min.;

water power, 3 days, 2 hr., 26 min.; steam-power, 20 days,

21 hr., 59 min. Ore crushed, 27,619 tons; concentrate saved,

569.94 tons. The 300-stamp mill, water-power, ran 8 days,

2 hr., 56 min. Ore crushed, 13,990 tons; concentrate saved,

304.37 tons. Estimate^ gross value of free gold, $62,729.01;

estimated gross value of base bullion, $893.26; estimated

gross value of concentrate, $44,671.06. Total, $108,383.33,

less $527.58 for 195 tons from 700 Ft. Claim, $107,855.75;

total realizable value, $106,777.20. Operating expense, $93,-

277.31; net operating profit, $13,499.89. Construction ex-

pense, $17,735.33. Yield per ton of ore milled, $2.59. Stock

of ore broken, 68,691 tons. Development work, 847 ft.,

195 ft. in ore, 652 ft. in waste; assay-value of ore, $1 to

$3.51 per ton.

The report of the Alaska Mexican Gold M. Co. for the

month ended December 15, 1910, was as follows: Mill time,

30 days. Full mill of 120 stamps ran 29 days, 7 hr., 52

min.; water-power, 6 days, 2 hr., 16 min.; steam-power, 23

days, 5 hr., 36 min. Ore crushed, 17,347 tons; concentrate

saved, 374 tons. Estimated gross value of free gold, $30,-

537.13; estimated gross value of concentrate, $32,727.40.

Total, $63,264.53, less $1209.42 for 671 tons from 700 Ft.

Claim, $62,055.11. Total realizable value, $61,434.56. Ope-

rating expense, $35,959.86; net operating profit, $25,474.70;

construction expense, $2770.06. Yield per ton of ore milled,

$3.57; stock of ore broken, 1672 tons. Development, 459 ft.,

271 ft. in ore, 188 ft. in waste; assay-value of ore, $2.28

to $4.62.

ARIZONA
MOHAVE COUNTY

The Needles Mining & Smelting Co., a subsidiary of the

United States S. R. & M. Co., owns and is operating the

Tennessee, Banner, and Champion mines in Chloride dis-

trict, the ore mined from them being shipped to the com-

pany's concentrator and smelter at Needles, Cal. Sinking

is in progress in the Tennessee shaft, now at a depth of

about 500 ft, the intention being to sink to 1200 ft., and

the property is to be explored and developed at that depth.

The product of the mine is lead, silver, iron, and zinc ore.

The Union Basin M. Co., operator of the Golconda mine

In Cerbat range, during 1910 shipped 242 cars, or 8712 tons,

of ore averaging 47% zinc, accompanied by some gold,

silver, and lead. Besides paying for development and Im-

provements, the company has paid dividends amounting to

$70,000. John Boyle, Jr., one of the principal stockholders.

Is the general manager. The Tom Reed Gold Mines Co.,

In the month of December 1910, extracted gold and silver

bullion of the value of $75,500. The mine, stamp-mill, and

cyanide plant are in Goldroad district.

YUMA COUNTY

It is announced that the smelter at Swansea, belonging

to the Clara Consolidated Gold & Copper Co., is to be put

In operation this month. The Copper Lead Development
Co. is sinking a shaft, and doing other development work
on its property near Swansea. It is said there is 1000

tons of gold and copper ore ready to be hauled to the

smelter.

CALIFORNIA
AMADOR COUNTY

(Special Correspondence.)—The shaft at the Lincoln has
been retimbered to the 450-ft. point, and the drifts on the

500-ft. level are being drained. As soon as this has been
accomplished, a reservoir will be constructed to hold the

surface-waters, and all the drainage from the Wildman &
Mahoney mines, which connect with the Lincoln at the

500-ft. point. With the completion of this reservoir, a
cross-cut will be driven to the west in hopes of intersecting

the rich west vein of the South Eureka. The shaft will

be unwatered to the bottom and cross-cuts extended from

the 650, 800, 1200, and 1950-ft. levels. The Argonaut com-

pany has placed an order for a 500-hp. electric hoist. This

will replace the engine at present in use. The management

is planning for more extensive operations this year. Ex-

cellent ore reserves have been opened in the lower work-

ings. The Bunker Hill continues to disburse regular divi-

dends of 5c. per share monthly. On the 1950-ft. level the

vein has been opened about 500 ft. and has a width of

close to 20 ft., the bulk of the ore being of milling grade.

It is expected to have the 20 additional stamps in opera-

tion about February 15. It is reported here that the Ama-

dor Queen No. 1 mine will be re-opened at an early date.

The 1200-ft. shaft will be unwatered and east and west

drifts extended. The property was recently bonded to C.

D. Porter of San Francisco. The South Eureka shaft has

been placed in good condition and operations are to be

resumed. During the period of inactivity the company has

paid regular monthly dividends of 3c. per share out of

the treasury. The Kennedy continues its normal output.

Good ore is being mined in the vicinity of the 3500-ft. level,

and recent developments have proved satisfactory. The

100-stamp mill is operating steadily.

Jackson, January 12.

IMPERIAL COUXTY

The mine and 40-stamp mill at Hedges are in operation

with a force of 200 men. This property is in the eastern

part of the county, 5 miles north of Ogilby station, on the

Southern Pacific. The Southern Pacific Co. is to be paid

$773,000 by the United States Government for the work it

did three years ago in stopping the overflow of Imperial

valley by the Colorado river. The company asked for

$1,600,000.

KEBX COUNTY

Ore is being mined on two veins of the Butte Lode mine

at Randsburg. That being taken out and milled by E.

Baldwell yields $50 per ton. James Rice, another lessee, has

75 tons ready for the mill which is reported as assaying

$100 per ton.

SIEBBA COUKTY

It is claimed that H. L. Johnson, of the Tightner mine,

at Alleghany, recently shipped gold bullion of the value of

$75,000, and that the gold for this shipment was recovered

from 1200 lb. of quartz.

TUOLUMNE COUNTY

(Special Correspondence.)—The Spring Gulch mine is to

be unwatered preparatory to the operation of the property,

which, with the Somerset, is held under bond by W. B.

McCubbin and George Ash. The latter claim is being de-

veloped, and the find made several weeks ago insures good

returns when the milling of ore is commenced. The Mohican

mill will be in operation again in about six weeks. A small

force of miners has been steadily employed in development,

and a supply of ore will soon be available, some of which

is of high grade. It is reported that a body of ore 65 ft.

long and 18 in. wide, assaying $600 per ton, has been un-

covered in the Gianelli mine, near Arastraville. The Gold

Ship Mining Co. expects the arrival soon of three Westing-

house transformers and a Byron Jackson pump for its

gravel property near Groveland. The electric transmission

line has been completed. The property is to be equipped

for the economical extraction, crushing, and washing of

gravel by next spring. Some development work is being

done at the old Tarantula mine, near the Rawhide. The

20-stamp mill at the Tarantula, is reported as about

completed and will be started in a few days. Eighty men
are employed at the App. A pump capable of discharging

20 in. of water per minute, and which will be operated

by electric power, has been installed at the 300-ft. level in

the Jumper. A contract has just been let to make a 200-tt.

raise, and much other new underground w-ork is contem-

plated. With the completion of the surface improvements

the Jumper will be among the best-equipped mines on the

Mother Lode. The site upon which for more than a half

century has stood St, Ann's Catholic church, at Columbia.
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is to be the scene of hydraulic mining operations, the

ground, but a few acres In all. having been sold to T. C.

Crawford, of London, who Is interested in mines on the

Mother Lode near Jamestown. The work of exhuming the

remains of the dead from the church cemetery has been

finished, and the brick edifice will be razed to the ground.

This spot is probably the only piece of virgin ground in

that neighborhood, and is known to contain gold in paying

quantity, the land surrounding the premises having long

since been entirely overturned by the placer miners. Secret

efforts were once made to extract some of the rich gravel

from the church lot by means of a tunnel driven from ad-

Joining property. It is even asserted that the bricks of the

old edifice contain gold, having been made from auriferous

clay of a nearby hill which was subsequently mined. It

is reported that rich ore has been found in the New Albany

mine, one of the group of properties owned and operated

by the United Mines Corporation. A deep shaft is to be

sunk at the Hidden Treasure mine, in the Groveland dis-

trict, owned by M. N. Laufenburg. of Stockton, and others.

A 2-ft. vein of $8 ore was discovered on the Lone Star

group while cross-cutting to tap the Lucky Find vein. The
adit will have a length of 350 ft. when the objective point

has been reached. The new vein was found 250 ft. from

the mouth of the tunnel. It is understood that work here

will be increased in the spring. The property is situated

a few miles northwest of Confidence, and Is owned by J.

W. Walters, of Santa Cruz. It Is predicted that there

will be great mining activity in the vicinity of Crocker's

this year, several rich properties opened by prospectors dur-

ing the last several months having passed to the hands of

men having ample funds for development.

Tuolumne, January 14.

•COLORADO
CLEAR CKKKK (OUNTT

(Special Correspondence.)—The Wide Awake mine, on
Sherman, recently purchased by Otto Shatz of Denver, is

again undergoing development. The adit, now in 500 ft.,

is to be driven farther. The Ohio and Mapleton claims,

on Kelso, have been purchased by Eastern parties, and it

is stated that development will be commenced at once. In

the breast of the adit an 8-ln. streak of ore is exposed that

mills es^f lead and 55 oz. silver per ton. Another shipment
of galena, consisting of 30 tons, was sent out last week
from the Josephine mine. The usual returns of $65 net
were realized. Work has been resumed In the adit being
driven on the Centennial vein, on Leavenworth. A body
of mill dirt 12 ft. wide is being followed that averages »14
per ton in gold and silver. All of the electrical equipment
for the Malm electrochemical plant has been placed in

position. It is stated that the plant will be ready to start
ore treatment some time In February. James Humphrey,
who holds the Edgardlne property under bond and lease,

is developing. The adit is to be driven to cut under the
old shaft where ore was mined that milled as high as
$300 to the ton in gold and silver. Griffith & Co.. leasing
on the seventh level of the Little Mattie, made a shipment
last week that sampled 5.02 oz. gold and 16.50 oz. silver
to the ton. The Treasure Vault, on Seaton, at Idaho Springs,
Is producing the highest grade ore milled In Clear Creek
county. A shipment was made last week that assayed $200
per ton. One ton of first class is now sacked that will mill
close to $2000 per ton. R. R. Graham & Co. are owners.
A car of ore from the Kinda mine last week sampled $35
per ton. The Ben Harrison, at Freeland, Is now a steady
shipper. Ten tons of ore is being broken daily that assays
$60 per ton.

Georgetown, January 11.

OILPIS COUNTT

The ore shipments at Black Hawk from Gilpin county
mines for 12 months, from December 1909. to November
1910, inclusive, are as follows: December, 2875 tons; Janu
ar>-, 3175; February, 3075; March, 3275; April, 3350; May,
2600; June, 2850; July. 1900; August, 2175; September,
2075; October, 2150; November, 2275 tons, making a total

\

for the year of 31,765 tons of crude ore and concentrate.

To this should be added 23,000 tons hauled from Gilpin
county mines to Idaho Springs, and 2280 tons shipped at

a station on the Moffat railroad, giving a total of 57,045

tons shipped from this county.

LAKE COUNTY

The Iron-Silver M. Co., the properties of which are on
California gulch, Leadville, is having exploration work done
from the Tucson shaft. This prospecting is being extended
into the blue limestone to find bodies of zinc-carbonate be-

lieved to exist there. Similar work is to be carried on
from other shafts of this company for the same purpose.
Work on the Progressive group, on Fryer hill, is to be
resumed this month. The property is now in control of
the Mound City Mines Co. of St. Louis, for which H. L.
Sisty is manager. The surface plant is being put in order,
and the first work will be to unwater the shaft, and this

is to be followed by an examination, and exploration work.
Recent development on the New Monarch, Little Ellen hill,

has resulted in opening several veins of ore, varying from
4 in. to 2 ft. in width; the lowest samples showed $15 per
ton. The Little Chief, on Fryer hill, has been leased to

M. L. Hoffer, who has sunk a new shaft 145 ft., and In-

tends to continue sinking till he reaches 300 ft: driving
tor the ore will be started at the latter depth. The Durkln
mine, Fryer hill, has a big body of lead-carbonate ore which
was exposed by the caving of an old iron stope. E. Brady
and partners, the lessees, have made a drift some distance

in the orebody and are making shipments. The Helena,

on Iowa gulch, is being prepared for the installation of

an electric pump in the main shaft. A cave that occurred

In the higher workings exposed lead ore, considerable of

which is being hoisted. The Matchless shaft has been re-

timbered, and the miners now employed are taking out

60 tons of ore daily. The Big Chief, on Carbonate hill,

has a body of zinc-carbonate on one of the upper levels,

and exploration on the lower levels is in progress to dis-

cover similar ore that is believed to extend into this prop-

erty from mines lower on the hill. Shipments of zinc

and lead ores from the Big Chief amount to 75 tons per day.

MINERAL COUNTY

The Commodore mine, at Creede, which belongs to A. E.

Reynolds and others. Is being operated this year by the

owners, under the superintendency of Harry Van Horn.

Previous to December 1 the property had been worked

for a long time by lessees. The Amethyst is in the hands

of a new company.

SAN JUAN COUNTY
The Iowa-Tiger Leasing Co. mined and concentrated 3000

tons of ore in December, shipping 425 tons of concentrate,

that sampled about 0.9 oz. gold. 8 oz. silver, and 45% lead.

For the two years ended December 31, 1910, the Iowa and

Tiger mines, from which the product above mentioned was
taken, produced ore valued at $400,000, and the lessees on

the property in that time paid the Iowa Gold M. & M. Co.

$50,000 in royalties. Those mines are in Silver Lake basin,

at an altitude of 12,000 ft. above sea-level, and about 2200

ft. higher than the railroad track on the Animas river.

The mill is situated half way between the mine and the

railroad; an aerial tramway, about two miles in length,

serves for transporting ore to the mill and concentrate to

the railroad branch extending from Silverton to Eureka.

The names of the other mines of the Silverton region, from

which concentrate was shipped in December, are as fol-

lows: Ledge, 475 tons; Colorado & Arizona, 150; Hercules,

825; A. Pearson, 50; Sunnyside, 175; E. Zanoni, 50; Silver

Lake, 125 tons. The Dives lease. Shenandoah, Queen City,

Brooklln. Green Mountain, Yankee Girl, and others pro-

duced an aggregate of 400 tons for the month, which was

shipped crude. A number of mines which are closed down
for the winter are expected to be put in operation later

in the year, among which is the Highland Mary, which

is opened by adits on Cunningham gulch. There has been

considerable activity in this region the past few months,

though the work is mostly done by lessees. One of the im-

portant operations is the driving of the Joker tunnel.
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IDAHO
BEAR LAKE COUNTY

L. A. Jeffs and M. S. Duffleld of Salt Lake are opening

a deposit of calcium phosphate near Paris, and they expect

to find a market for a considerable tonnage of it in Cali-

fornia for use as a fertilizer. The Oregon Short Line Co.

is building a 12mile branch from Montpelier to Paris.

LEMHI COUNTY

The Leesburg Gold M. & M. Co., which owns and operates

the Italian mine at Leesburg, has opened a 20-ft. vein of

ore, samples of which assay $75 per ton in gold. This

ore was found at a depth of 95 ft. The company has a

30-stamp mill on the property, and employs about 40 men.

Equipment for electric power is being provided. Leesburg

is 15 to 20 miles west of Salmon City. The Allie M. Co.,

operating at Gilmore, contemplates erecting a mill for

crushing and cyaniding gold ore, of which it is estimated

to have 18,000 tons accessible, that assays about $13 per ton.

SHOSHONE COUNTY

(Special Correspondence.)—The Marsh M. Co., for which

A. A. Booth is manager, has leased the mill of the Pitts-

burg Lead Co., situated on Nine-Mile creek, three miles

from Wallace. Some new machinery Is to be installed and

the mill will be put in operation about April 1. The Marsh

mine is at Burke. The Knickerbocker Mines Co. of Spo-

kane is developing the Charles Dickens property near Kel-

logg, and in sinking a winze from the No. 3 adit a vein

of shipping and milling ore was opened. The depth of the

winze is 120 ft., and it is to be sunk deeper. The new
working shaft, sinking on which began some time ago, is

to be sunk farther by contract. James Neilson, E. H.

Averill, W. H. Winfree, Edward Evans, F. G. Morrison, and

C. Van der Zwaal are among those interested. A 2000-ft.

adit has been driven on the Echo ground, near the Hercules

mine at Burke, the heading of which is expected to cut

the vein at a short distance farther. The Echo is con-

trolled by persons in the Coeur d'Alene. Work has been

resumed on the Butte & Coeur d'Alene mine, which has

a 400-ft. shaft. Present work consists of driving on the

400-ft. level. Several lots of lead-silver ore have recently

been shipped.

MONTANA
BROADWATER COUNTY

(Special Correspondence.)—The Ohio-Keating G. M. Co.,

having eight claims in Radersburg district, is to resume

operations about February 1. The electric power line has

been extended from the Keating to the Ohio-Keating, and

the shaft equipment is said to be ready for using the power.

The property has been opened to a depth of 220 ft., the last

100 ft. being in ore of commercial value. R. M. Calkins, of

Seattle, George M. Borquin, W. H. Penfield, C. H. Smith,

and J. F. Oppenheimer of Butte are directors of the com-

pany.

Radersburg, January 9.

SILVER BOW COUNTY

(Telegraphic Correspondence.)—The fire which broke

out on the 1200-ft. level of the High-Ore mine January 14,

is the most serious in its possible consequence of any fire

in the history of the camp. The High-Ore drains all of the

Amalgamated mines. There are numerous connections with

all the other mines. The gas drove out all the miners

from the North Butte, Mountain View, Modoc, and other

mines. Through the courtesy of the Butte-Ballaklava Cop-

per Co. the fire is no\v being fought from that property, as

it is the only point from which the flre can be reached,

since the shaft affords the strong down draft. This shaft

was promptly tendered, and turned over to the Anaconda
company for this purpose, and the air-line has been con-

verted into a water-line for making hose connections in

order that the streams of water might be thrown on the

flre. The fire stopped the pumps on the 2800-ft. level of the

High-Ore mine and drove out the men from the main cen-

tral pumping plant of the Amalgamated company on the

2200-ft. level.- The water pumps are now working, but on

the 2800-ft. level, though no longer flooded, the pumps are

still out of commission. Guards have been placed at con-

necting workings and several of the mines can now be

worked. The Ballaklava mine is free from fire and smoke,

as it was promptly bulkheaded against the fire until the

Anaconda company was allowed to tear down the fire doors

to get access to the fire area. The lower levels are flooded

as a result of the generosity of the Butte-Ballaklava com-

pany in turning the air-line over to the Anaconda company,

thus stopping the Ballaklava pumps.

Butte, January 18.

NEVADA
CHURCHILL COUNTY

The Nevada Hills Con. M. Co. is sinking a new 3-com-

partment shaft which is to serve the two mines of the com-

pany—the Fairview and the Eagle. The new shaft has a

collar of concrete, and a steel head-frame is to be erected.

The flow of water into the lower workings has increased,

and the company is figuring on an increase of its pumping

facilities. The extension of the electric-power line to Fair-

view is in progress.

LYON COUNTY

The Mason Valley Mines Co. is making progress with the

work of constructing its smelting plant at Wabuska to smelt

the ores of Yerington district. Thus far the work has been

confined to putting in the concrete foundations for the

principal buildings, including those for ore-bins and ware-

house. The plant is being constructed under direction of

Jules Lebarthe, who is reported as stating that power is to

be supplied by the Truckee General Electric Co., which is

to extend its transmission line from Virginia City to

Wabuska.
WHITE PINE COUNTY

(Special Correspondence.)—It is expected that the Step-

toe Valley Smelting & Mining Co. will try California fuel-

oil under its No. 5 reverberatory furnace, and if found satis-

factory it will equip its entire plant tor using this fuel.

Ely, Nevada.

The storage tanks are situated at such an elevation as will

permit oil to be supplied to the entire plant by gravity, and

if the experiment prove satisfactory supply pipes will be

laid to all parts of the plant. The question of fuel-supply

has always been an important matter with the Steptoe com-

pany. Even with the waste-heat boilers at the furnaces It

requires an enormous amount of coal to make steam for the

generation of the 5000 hp. which is the average requirement

of the plant. All coal is shipped from Wyoming and Utah,

and as it is necessary to maintain a large supply, con-

siderable loss has resulted from fires in the stockpile and

from deterioration. It is estimated that the Steptoe plant

would require about 1500 bbl. of oil per day if the plant

were equipped for oil burning; and it is possible that all

engines of the Nevada Northern railroad and the dinky

engines engaged in the removal of the overburden at Cop-

per Flat, as well as the steam-shovel engines, may be

equipped with oil burners. The cost of installation will

be large, but if a saving can be made, and a more satis-

factory fuel secured, it will prove a good investment in

the end.

The milling of tungsten ore by the United States com-

pany, operating near Osceola, is a new industry in Nevada.
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which promises to be of much importance. It is expected

that the first shipment of concentrate will be made to

New York within a few days. The crude ore contains from

1 to 50'/f tungstic acid. The mill has a capacit.v for hand-

ling 100 tons of ore per day, being equipped with crusher,

coarse and fine rolls, jigs, Wilfley tables, and Isbell van-

ners. Water is supplied by a 6000-ft. ditch, discharging

into a pipeline 600 ft. above the plant. The property is

opened by a tunnel, and the mining is done by air-drills

operated by a water-driven compressor. The ore is trammed
from the tunnel directly to the ore-bins at the mill. The
vein crops frequently along the surface for a long distance,

apijarently showing the best ore at higher elevations. It

is probable that mining this class of ore will prove very

profitable to the company. E. L. Fletcher of Ely is the

manager, and the company is controlled by Oscar A. Tur-

ner, formerly of Tonopah, and his associates of Philadel-

phia and Baltimore. The Telluride Power Co. contem-

plates erecting a power plant on Cleveland creek, about

30 miles east of Ely, where it is proposed to generate

2000 to 3000 hp. for the Giroux company of this district.

This power company, however, has no connection with
the Giroux company. The stream from which the water
will be taken is one of the largest in this section of the

State, and has a constant flow of water throughout the

year. The project has been inspected by engineers, who
have made favorable reports. It is estimated that 400 tons

of pipe, machinery, and other material will be required
in the construction of the plant. It is stated that con-

struction work will be commenced on the plant next spring.

Ely, January 7.

OREGON
B.^KeB COUSTT

The Bonanza mine and 10 stamps of the mill are being
operated by Henry Dodson as lessee, who is reported as
being successful. The Bonanza was opened by Geiser broth-
ers 15 years ago, who operated it five years at a great
profit. They sold the mine to a company of E^astern men,
who failed to find the tonnage of pay-ore that the mine
was supposed to contain, and after having [lerformed con-
siderable development work closed It down. It is situated
close to Whitney, on the Sumpter Valley railroad.

GBAST COfSTT

The Cougar mine, near Granite, was recently examined
and sampled, and this fact is taken as evidence that a
proposal to purchase the property is under consideration
by ijeople representing a smelting company.

UTAH
BEAVEB COIXTT

(Special Correspondenye.)—The Horn Silver mill will
be ready to commence treiting ore the first week in Feb-
ruary. The new machinery is being installed In an old
building, and while some of the old machinery is being
used, the entire scheme of treatment is new. The South
llah is producing one and a half cars of concentrate dally,
and it is reported that Its copper production for December
was 380,000 pounds.

Frisco, January 12.

JUAB COUNTT

(Special Correspondence.)—Sioux Consolidated declared
a dividend of 4c. per share last December, making the total
for the year a little short of $120,000. The mine's pro-
duction fame from one claim. The old board was re-
elected at the annual meeting. The treasurers report
showed rash on hand amounting to $82,409.99. The Ed
munds Exploration Co. intends to prospect in the north-
eastern i.art of Tintic district. A contract has been let

to sink a 100-ft. shaft which may be continued to a depth
of .5011 ft. The ground is at the base of Pinion ridge, and
the shaft is being sunk between two fissures in limestone.
Th? King William, which is being developed from the
Eagle A Bluebell's 1900-ft. level, has workings in blue lime
stone which constitutes the ore bearing formation.

Eureka. January 14.

SALT LAKE COINTY

(Special Correspondence.)—The Utah Apex has made an
important discovery of copper and lead ore in its Parvenu
tunnel and in a raise from the No. 7 level. Regarding a
recent suit filed against this company by the Bingham-Mary,
an official states that the Bingham-Mary or any other com-
pany interested is free to make a survey of its workings.
The Edmunds Exploration Co., headed by J. E. Edmunds,
has acquired the Copper Glance and Bingham Amalgamated
and will commence work on them in the spring. Part of
the old workings will be extended to open orebodies known
to exist at greater depth. The Montana-Bingham has found
ore in its south drift that assays $6 in gold, S oz. silver.

Utah Apex Uine.

and 12'7r copper. The main cross-cut heading is now 260
ft. from the Quinn fissure, in which it is thought rich ore
will be found on being intersected by this cross-cut.

Bingham, January 14.

(Special Correspondence.)— It is reported that high-grade
ore has been found on the lower levels of the Honerine,
the upper levels of which yielded ore of similar grade sev-

eral years ago. The Kearsarge, in Dry Canyon, near Stock-

ton, has shipped a carload of ore that will sample $G0 per
ton. The mine force is to be increased next spring. The
Ophir Hill Consolidated has commenced driving a 3000-ft.

drain and transportation tunnel. Work of extracting ore
has been suspended and efforts are centred on the tunnel

work. A shaft is being sunk which will give two additional

working faces. The tunnel will drain the mine and give
300 to 400 ft. additional stoping ground.

Stockton, January 15.

(Special Correspondence.)—The Utah Mines Coalition Co.
has installed equipment for electric power at its mines ia

Big Cottonwood, and derives its power from the new hydro-

electric plant In Provo canyon. The Columbus Extensiors

Co. has opened high-grade copper ore in a drift off the
main tunnel, the latter's heading having been in ore for

the last 100 ft. It is now within 50 ft. of the contact for

which it is being driven; when completed it will be 400*
ft. long.

Alta, January 12.

The Mldvale concentrating and electrostatic separatins^

plant of the United States S. R. & M. Co., besides operating

on lead-zinc-iron ores from its own mines, is to be a cus-

tom plant in part. The old Winnemucca mill in Bingham
canyon has been leased to Werner Ziegler, who intends

operating It on custom ore. The mill has equipment for

150 tons capacity, and the plan is to concentrate low-grade
lead-silver and copper ores. ,

SUMMIT COUNTY

(Special Correspondence.)—At Park City the latest rumor
is that the Ontario and the Daly are to be consolidated.

Both have been great mines, but in late years have beea

in the hands of lessees. Daly West for the first eleven-

months of 1910, shipped about 27,000 tons of ore and con-

centrate; Daly Judge shipments aggregated 2:j,500 tons.
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The Daly West has a number of leases in force under a

new lease agreement. The stockholders of the Uintah-

Treasure Hill Co. met and endorsed the action of the direc-

tors in selling the property to the Silver King Coalition

Co. for $100,000, which amount is to be paid in two equal

installments. A small force of men has been put to work

at the California mine in Thane's canyon. The zinc ore

on the dump at this mine is to be shipped to the United

States company's Midvale plant for treatment.

Park City, January 14.

TOOELE COUNTY

(Special Correspondence.)—The Tooele plant is smelting

about 600 tons of copper ore daily, this being the amount
received from Utah Consolidated and South Utah mines, the

latter's product being concentrate. This is about half the

tonnage that it was expected to treat, the differen"£e being

due chiefly to the falling off in shipments from the Utah

Con. It is stated, however, that the latter company is

shipping ore of better grade than for some time, so that

production is not affected as much as the tonnage would

indicate.

Tooele, January 14.

WASHINGTON
FERRY COUNTY

(Special Correspondence.)—Walter B. Trent, of Los An-

geles, has taken a bond on the Mountain Lion pB'operty, sit-

uated in the northern part of Republic district. It is re-

ported that the mill is to be remodeled and re-equipped.

The Mountain Lion was developed and equipped several

years ago by Jonathan Bourne and associates, but is now
owned by J. C. Larson of Ottawa. The North Washington
Power & Reduction Co. is erecting a cyanide plant in this

district; and the Rathfon cyanide mill is being operated

on tailing of the old Republic mill. The Insurgent Leasing
Co.. operating on Eureka gulch, is shipping ore that assays

about $25 per ton. E. J. Delbar and Merrill Bros, are the

principals in the company. J. L. Harper, manager for the

Republic Mines Corporation, and his associates, have se-

cured control of the San Poil and North San Poll groups,

situated on the west side of Eureka gulch. The Republic
Mines Corporation has acquired the Morning Glory claims

at $25,000. In driving on the 400-ft. level of the Quilp
mine a new ore-shoot was opened, exposing ore 7 ft. wide.

Republic, January 14.

The mining properties being opei-ated and developed in

Orient district comprise the First Thought, Swamp King.
Kettle River, First Thought Extension, Second Thought.
Buckskin, Alice E., Chickamun, North Star, McKinley, and
Napoleon. The building of a mill on the Napoleon is said

to have been planned.

SPOKANE COUNTY

Prospectors and other mining men are anxiously await-
ing the passage by Congress of a measure whereby the
mineral lands of the Spokane Indian reservation will be
opened to entry. The territory proposed to be opened con-

tains some lodes and deposits of silver, copper, and tung-
sten.

CANADA
BRITISH COLUMBIA

(Special Correspondence.)—W. H. Aldridge has resigned
as managing director of the Consolidated M. & S. Co. of

Canada, Ltd., and will become associated with William B.

Thompson & Co. of New York. R. H. Stewart has been
promoted to general manager, and S. G. Blaylock to assist-

ant general manager, both to have offices at Trail. In
order to encourage the copper-mining Industry, the Gov-
«rnment at Ottawa has ruled that no royalty shall be
charged on products of copper-mining locations for a period
of ten years. The shipments of ore from Rossland district

during the week ended December 31 were as follows: Cen-
tre Star, 2930 tons; Blue Bird, 30; Le Roi No. 2, Ltd., 376;
Le Roi No. 2 (milled), 300; Le Roi, 118; Mayflower, 30 tons.

Rossland, January 7.

(Special Correspondence.)—The Kootenay Gold Mines,

Limited, has taken over the Granite-Poorman mines and

mill. The Intention is to double the capacity of the stamp-

mill (now 20 stamps) and cyanide plant. Thos. Gough,

E. E. Guille, and others are directors. Over 25 men are

working at the Athabasca and the mill has been started.

The first gold brick was taken to Nelson last week. Ore

is ready for shipment from the California and King George

V. properties. The compressor will soon be in operation

on the Perrier. A body of rich ore has been found at the

Nugget mine. Sheep Creek. On the No. 3 level a drift

has been run nearly 500 ft. on a shoot of ore averaging

$26 per ton. An option has been given for a short time

on the Alpha mine, adjoining the Standard, near Silverton.

The figure named is $50,000. A 5-ft. vein of ore was found

at the Tiger near Ainsworth.

Nelson, January 7.

(Special Correspondence.)—At a recent meeting of the

directors of the B. C. Copper Co. the question of declar-

ing a dividend was left over until the meeting to be held

in January. It is claimed the company has nearly $300,000

in its dividend fund. The operations of this company's

mines and smelter for November resulted in the production

of about 917,994 lb. copper, 10,794 oz. silver, and 2845 oz.

gold. Copper cost was 9.42c. per pound. The shipments

of ore from the Boundary district for the week ended

December 31 were as follows: Granby, 29,539 tons; Jack-

pot, 420; Mother Lode, 8234; No. 7, 50; Nickel Plate

(milled) 1000; Rawhide, 4000; Snowshoe, 2343 tons.

Phoenix. January 7.

ONTARIO

(Special Correspondence.)—At a meeting of the Tisdale

Mining Co., Frank C. Armstrong of New York was elected

president; E. P. Earle, president of the Nipissing Mines

Co.. vice-president, and D. Lome McGibbon of Montreal,

and Samuel J. Dobie of Haileybury, directors. This com-

pany takes over the properties of the Armstrong-McGibbon

Syndicate: the 17 Dobie claims in Tisdale township. Porcu-

pine Mining District. All of the unissued treasury stock

was taken up by the original syndicate, which also under-

takes to provide the necessary money to develop the prop-

erty. Charles E. Watson, who has been identified with the

management of some of the properties in the Cobalt dis-

trict, has become manager for the Tisdale Mining Company.

Porcupine, January 5.

MEXICO
CHIHUAHUA

(Special Correspondence.)—The Rio Plata Mining Co.

shipped in the month of December 78,000 oz. silver bullion

from its mine in the western part of Chihuahua. On ac-

count of the insurrection in that State, the silver could

not be shipped to the city of Chihuahua in the usual way.

but had to be carried by pack-mules westward to Alamos,

which is on a branch of the Southern Pacific railroad, over

which it was shipped to Guaymas and thence by water to

Manzanillo. It was then sent by rail to the refinery at

Monterey.

Chihuahua, January 10.

.SOXOBA

The Butters cyanide plant, in Minas Prietas district, has

been leased to the Mines Company of America, operating

the Creston-Colorado mines in that district. The acquisi-

tion of the Butters plant, which has a monthly capacity

of 7000 tons, gives the company facilities for milling 16.000

tons per month.

SIXAI.OA

The Carcol Mining Co.. in which R. J. Coleman and A. J.

Hetties, of Salt Lake, Utah, are interested, has a partly

developed mine and a mill of 30 tons capacity, situated 55

miles east of Rosario. Development work, in charge of

Mr. Coleman, has been going on during the past two years.

The ores contain gold and silver, some samples assaying

25 oz. gold and 1500 oz. silver per ton. The mill is to be

remodeled, and cyanide equipment installed. Rasarlo, an

old town, is now on the line of the Southern Pacific rail-

road.
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GOLD AND SILVER MINING IN 1910

In a prelimiaaiy review of the gold and silver industry

in the United States in 1910, the United States Geological

Survey presents the following data, compiled by H. D. Mc-

Caskey: Preliminary statistics compiled by the Director

of the Mint indicate that in 1910 the value of the total

production of gold in the United States (including Alaska

and the insular possessions) was $96,055,214, a decrease

of $3,618,186 from the value of the output in 1909, which

was $99,673,400. Notwithstanding this decrease, the gold-

mining industry was on the whole and during most of the

year progressive and in a satisfactory condition. Import-

ant Increases in production are indicated for California,

Nevada, and Arizona, and smaller increases for New Mex-

ico, North Carolina, South Carolina, Utah, and Washington.

Serious curtailment of copper production would of course

affect the gold output, particularly in Montana and Ari-

zona, but the total decrease from this cause would be rela-

tively small, as the great bulk of the gold produced con-

tinues to come from placers and dry or silicious ores.

The preliminary figures show that Colorado has lost first

place to California and now stands second, and that Alaska

has lost third place to Nevada and now stands fourth.

South Dakota and Utah remain fifth and sixth, respectively,

in order of gold production, but Arizona has changed places

with Montana, and these States now stand respectively sev-

enth and eighth in order of output. In Alaska there was

a total decrease of $3,350,000 in the value of the output

of gold, but a marked Increase In gold lode mining, par-

ticularly In the Juneau district. Placer mining in general

was active in Alaska in 1910, and production from old

districts and prospecting of new fields continued to be

features of the Industry. In Arizona the increase in gold

production in 1910, amounting to over $600,000, was due

largely to activity in the Gold Road and Tom Reed mines.

In Mohave county, but la to be ascribed partly also to In-

crease In the production of copper, in which Arizona ranked

first in 1910.

In California an Increase in value of gold production is

due largely to continued success In gold dredging and to

the maintenance of output from the Mother Lode mines.

In Colorado a decrease In gold production was shown in

the recovery from both milling and smelting ore, but was
due mainly to partial temporary suspension of deep min-

ing in Cripple Creek pending the completion of the great

Roosevelt drainage tunnel. In Idaho and Montana decreases

In gold production are indicated. In Idaho gold production

decreased generally, but particularly In Idaho county: and
in Montana decrease was expected as a result both of de-

creased output of copper at Butte and to a smaller degree

of decreased production from silicious ores In Chouteau
and Fergus counties. There was an Increase of gold pro-

duction in Montana, however—from silicious ores In Deer
Lodge county and from iron sulphides In Broadwater
county. Dredging oi)erations in these two States remained
active in 1910. In Nevada the statistics indicate an in

crease of over $1,500,000 in gold production In 1910 over

that of 1909. due chiefly to an Important increase in pro-

duction by the Goldfleld Consolidated mines. .larbldge.

National, and other new camps attracted much interest in

1910, and Esmeralda, Humboldt, and Whlteplne counties

in general show increased production for the year. In

New Mexico an Increase in gold production Is Indicated

by early returns. In Oregon preliminary figures show a

decrea.se In gold output. In this State the production of

gold from placers has been decreasing, and although the

deep mines have produced a greater quantity of ore, the

grade has been generally lowered during the last few years.

In South Dakota labor troubles In the early part of 1910

continued to militate somewhat against the full production

of the gold mines of the Black Hills, and a decrease in

value of about $1,400,000 for the year is indicated for the

SUte.

In Utah the production of gold in 1910 was slightly above

that of 1909. when the value of the output was $4,213,300. '

The mining industry in all the great camps was in a flour-

ishing condition during the year. The output of copper
and zinc in Utah was in 1910 materially increased, and
the production of gold profited by this increase. In Wash-
ington there was an increase of $280,000 in value of output
of gold, due to increased activity in the Republic district.

The production of gold in the Southern States in 1910
indicates decrease in Georgia and Virginia and increase in

North and South Carolina, each being due largely to the
operations of one mine. The gold output of Alabama, Ten-
nessee, and Texas shows little change in 1910. In the
Philippines a material decrease is indicated, from $247,600
in 1909 to $90,357 in 1910.

Th* production of silver in 1910 in the United States,

as indicated by preliminary figures compiled by the Direc-
tor of the Mint, was 56,438,695 fine ounces, an increase
over the production of 1909 of 1,717,195 fine ounces. This
increase, if borne out by final figures, must be credited to

increased production of silver from dry and silicious gold-

silver ores, from lead ores, and, to a smaller degree, from
zinc ores, as the production of copper, the ores of which
supply nearly a third of the silver output of the United
States, was somewhat decreased in 1910. The production
of both lead and zinc, however, increased in 1910. The
average price of copper was slightly lower than in 1909,

the average price of lead was increased, and that of spelter

remained the same. The rather remarkable decrease in

both the quantity and the price of copper and the increase

in both the quantity and price of lead in 1910 were accom-
panied by an increase In both the quantity of silver pro-

duced and in the average price of the metal. The value

of the silver production of 1910 is estimated at $30,194,702,

the Increase being $1,739,502. The average price for silver

in 1909 was 52c. per fine ounce. The domestic market price

for silver has averaged 58c. per fine ounce for the last ten

years, and during this same period the average annual
domestic production has been 55,543,200 fine ounces.

With the decrease, since the bonanza days of the Com-
stock and other silver mines, of production from ores essen-

tially classed as silver ores and the serious decline in mar-
ket price, the production of silver in the United States has

shown a certain Independence of its market price and has

depended rather on the mining of gold, copper, lead, and
mixed ores. With satisfactory prices for the base metals

and decreasing costs for mining and smelting them on a

large scale, and with the general increasing gold produc-

tion of recent years, silver production may therefore be

expected to continue to Increase in the United States, not-

withstanding the growing production from Mexico and Can-

ada and the higher tax Imposed on silver by the Indian

Government. The silver market itself has been Inviting

during 1910, however, as indicated by higher average mar-

ket prices. Large crops in China and India, growth of

trade throughout the world, and a tendency to greater use

of silver in the arts—as, for instance, in photography—have

sustained the price and held out hope for the immediate

future. As the output of silver is intimately connected

with the mining of other metals, its own active market

augurs well for mining in general and is widely reflected

throughout the industry. The most notable increase in the

silver production of any Individual State in 1910 as indi-

cated by the preliminary mint figures, is that of 1,225,346

fine ounces in California. These figures are subject to re-

vision, however, as the copper production of this State Is

known to have decreased considerably in 1910, and as no

other source for so large an increased silver output In

California is known. An increase of 312,041 fine ounces

is Indicated for Arizona, where copper mining and smelting

have been active. Increases of about 359.000 and 691,000

fine ounces are indicated for New Mexico and Utah, respec-

tively. In Utah there was an important increase in the

output of copper and zinc, that of copper tending to aug-

ment the sliver production, but a decrease in the output

of lead, which would correspondingly reduce the silver out-

put. In Washington an increase in silver production of

over 100,000 fine ounces, or more than 100 per cent, is in-

dicated, and if borne out by final figures will probably be
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found to be credited largely to the Republic district. An

increase of about 50,000 fine ounces is also apparently to

be credited to Michigan, although copper production is

known to have decreased somewhat in that State in 1910.

Decreases in the production of silver in 1910 are indi-

cated in Alaska, where it would be expected as incidental

in part to decreased gold production; in Colorado, where

it was relatively small and not unexpected; in Idaho, where

the falling off was also relatively small and may possibly

be ascribed to the decreased tenor of silver in lead ores,

as these ores furnish the bulk of the silver output of Idaho

and the production of lead is thought to have increased

in this State in 1910; in Montana, where the indicated de-

crease is over 400,000 fine ounces and is probably due largely

to decreased copper production; in Nevada, where the pre-

liminary figures indicate a decrease of nearly 773,003 fine

ounces, possibly due to decreased production of silicious

and lead ores and in the face of a known increase in cop-

per production; in Oregon and Texas, where the change

indicated is nominal; and in South Dakota, where a de-

crease was looked for in sympathy with decreased gold pro-

duction.

According to estimates made by the Bureau of Statistics,

the imports in 1910 were valued at $29,599,000 for silver

in foreign ore, $12,703,000 for silver in foreign bullion.

$2,011,000 for silver in United States coin, and $1,097,000

for silver in foreign coin. The total value of silver im-

ported is therefore estimated at $45,410,000 for 1910. The

exports during the same year were valued at $350,000 for

silver in domestic ore, $30,000 for silver in foreign ore,

$51,820,000 for silver in domestic bullion, $3,100,000 tor sil-

ver In foreign bullion, $120,000 for silver in United States

coin, and $550,000 for silver in foreign coin. The total

value of silver in exports in 1910 is estimated, therefore,

at $55,970,000, or $10,560,000 in excess of the value of the

imports. In 1909 the value of the excess of exports over

imports of silver was $11,404,607, and in 1908 it was $9,613,-

541; previous to 1908 it h«d not been below $15,000,000 for

several years. The imports of silver in 1910 were, as usual,

chiefly in ore and bullion and came mainly from Mexico

and Canada. The exports were almost wholly in ore and

bullion, and went, as usual, chiefly to the United Kingdom
and in smaller amounts to Hongkong and Prance.

The mining industry of Utah during the year 1910 was
in a flourishing condition. The gold, silver, copper, lead,

and zinc produced will aggregate in value fully $33,000,000.

an increase over the value for 1909, which was $31,380,092.

Eighteen mining companies paid dividends of over $8,000,-

000. The largest single dividend payer was the Utah Cop-

per Co., which distributed over $4,500,000. Approximately

0,163,089 tons of ore was mined and treated in 1910, an

amount greater than that mined and treated in 1909. which

was 5,122,589 tons. The quantity of ore mined has been

increasing each year since the steam-shovel was first em
ployed at the copper mines in the Bingham camp. Fully

70% of the ore mined in Utah in 1910 was derived from the

porphyry deposits at Bingham, where 17 steam-shovels were

at work. About 11<7, of the ore mined in the State was
shipped directly to the smelters. The greater part of the

remainder was treated at concentration plants, a compara-

tively small portion having been sent to amalgamation and
cyanide mills. The copper producers, who have been striv-

ing to reach an output that shall be classed as noi'mal, in-

creased the production of copper to about 126,000,000 lb. in

1910. This is the record output for Utah, and is about

14,000,000 lb. greater than the mine production of 1909, but

is still under the yearly production that may be main-
tained, judging from preparations being made by the

heaviest i)roducers of copper, who continue to add to mill-

ing and mining equipment.

The production of gold and silver was considerably in-

creased in Utah in 1910 through the increased output of

copper and zinc, but this increase was somewhat offset by
a decrease of production of precious metals due to the de-

creased lead output. Early reports on the production of

bullion and precipitates of amalgamation and cyanide mills

show an increase in the production of gold in 1910 over the

output from these sources (29,861.43 fine ounces) in 1909,

the output for 1910 being approximately 35.196.97 fine

ounces. Therefore, judging from the facts given, the State's

output of both gold and silver has Increased in 1910. Zinc

ores and concentrate shipped from Utah in 1910 to Colo-

rado, Kansas, Oklahoma. Wisconsin, Ohio, and West Vir-

ginia contained approximately 16,513,877 lb. of zinc, which

was used in the manufacture of spelter and pigment. The

producers of zinc were the Daly West, Daly-Judge, and

United States mines at Bingham, and the Scranton, Horn

Silver, Cedar Talisman, and numerous small tailing plants

at Park City.

In Colorado in 1910, as compared with 1909, silver pro-

duction increased slightly in value, owing to an increased

price per fine ounce in 1910. There was a considerable in-

crease in lead output, but a decrease In the yield of copper.

Less gold and silver was recovered both from bullion and

from smelting ore. The Globe, Pueblo, Arkansas Valley,

and Durango plants of the American Smelting & Refining

Co. and the Salida plant of the Ohio & Colorado Smelting

Co. were active during the year. The Argo plant of the

Boston & Colorado Smelting Co. was closed March 17, 1910,

after many years of successful operation, having been es-

tablished in 1872 at Black Hawk and moved to Argo in

1873. The pyritic smelting plant of the Modern Smelting &
Refining Co., started in October 1909, closed May 31. 1910.

The pyritic plant at Golden was taken over by the North

American Smelter & Mines Co., was blown in April 9, 1910.

and operated almost continuously during the year on ore

from its own and other mines in Clear Creek county and

from other counties in the State.

Whether Montana shall hold its enviable record of being

first on the list of copper and silver producers depends

much on the yield of the copper mines at Butte. The State

headed the copper list in 1909, but is second to Arizona in

1910, although it remains first in the output of silver. The

mines of Montana produced approximately 286,000,000 lb.

of copper in 1910, a decrease from the yield in 1909, which

was 312,056,538 lb. The average monthly production of

copper, which in 1909 was about 25.600.000 lb., was reduced

to about 23,000,000 lb. per month during the later part of

1910. However, according to a statement issued by the

management of the largest interest, the new work and de-

velopment in the mines will be vigorously carried on and

the milling and smelting works at Great Falls and Ana-

conda will be worked to their full capacity. It is evidently

the intention to treat lower-grade ores.

The MogoUon or Cooney district, in the southwest corner

of Socorro county, contains several gold mines, chief of

which is the Ernestine mine, which is and has been for

years the heaviest producer of gold in the Territory. The
Socorro Mines Co.'s mill, at Mogollon, was operated through-

out the year; and the Helen company and the Treasure

Mining & Reduction Co. were also producers in 1910. In

the Magdalena district, a lead-zinc camp, in the central-

western part of Socorro county, the operations of the Ozark

Smelting & Refining Co.. the Tri-Bullion Smelting & De-

velopment Co., the Germany Mining Co., the Mine Develop-

ment Co.. and the Mistletoe Mining Co. should show an

increased output. The 20-stamp mill of the Rosedale Gold

Mining Co., at Rosedale, which has been operated on gold

ores, was burned in September.

The status of Idaho's mining industry is largely gauged

by conditions in the Coeur d'Alene district, in Shoshone

county, althtjugh these give little conception of the status

of gold mining in the State. During 1910 the large lead

jjroducers made a normal production of that metal, but as

there were several new producers the total output was
brought up to about 224,000,000 lb., which exceeds the out-

put of 1909 by 9,000,000 lb. The silver production, closely

allied to that of lead, being derived largely from lead ores,

remained close to 7.000,000 oz., although in the last four

years there has been a gradual decrease in production of

silver from lead ores. The closing of the Trade Dollar mine
at Silver City has also diminished the silver output slightly.
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Decisions Relating to Mining
Specially reported for the Mining and Scientific Pkess.

DUMP FROM COAL MINES—DAMAGES FOB NUISANCE

The dirt dumped from a coal mine making a permanent

pile from 250 to 300 ft. long, 100 ft. wide at the base, and

50 to 60 ft. high, was held to be a permanent nuisance,

and that only one action could be maintained for the re-

covery of damages, and that the measure of damages was

the decrease in the value of the property injured thereby.

Risber v. Acken Coal Co., (Iowa) 124 Northwestern

764. Feb. 1910.

INJUNCTION TO PREVENT REMOVAL OF OIL

A court of equity has jurisdiction of a suit brought by
the senior lessee in an oil lease against the original lessor

and a junior lessee of the same land to enjoin the removal

of the oil from the leased premises; and in such an action

a court may settle all conflicting claims of the lessees and
grant such relief to either claimant as the pleadings and
proof may warrant.

Smith V. Root, (W. Va.) 66 Southeastern 1005. Jan.

1910.

COPPER PRODUCERS' STATEMENT

OPTION SALE OK MINES

Where an option agreement for the purchase of coa:

in place provided that notice of Its acceptance should be

given in writing, and where the persons having such option

took no steps to complete their title for seven years, and
the owner retained possession, paid taxes, claimed the

title, and gave an option to another person, it was decided

that in an action involving the title under the agreement,
that the quesions whether the notice of acceptance was
given, and whether the option agreement had been aban-
doned, were questions of fact for the Jury to determine.

Cambria Iron Co, v. Leldy, (Pa.) 75 Atlantic 186.

Jan. 1910.

CON8TBCCTION OF LEASE OF MINE

A lease of fire-clay provided for the payment of ten

cents per ton royalty on all coal taken from ten separately
described tracts of land; by a course of dealing between
the lessor and the lessee a royalty of seven and one-half
cents per ton as to certain tracts waa paid. Afterward
the lessee assigned the lease: but the assignee was not
entitled to mine the clay for the seven and one-half centf
royalty, because of the course of dealing between the or
Iginal lessor and lessee, where It did not appear that such
assignee had any knowledge of the course of dealing. And
where the original lease was changed and thereafter a new
lease entered into, such original lease and the lease as
changed were merged in the new lease.

Thomas v. Harbison-Walker Refractories, (Pa.) 75
Atlantic 199. Jan. 1910.

The Copper Producers' Association's December statement
shows a decrease during the month in accumulation in

this country of 8.358,874 lb., as follows:

Stock of marketable copper of all kinds on hand
at all points in the United States December 1,

1910 130,389,069
Production of marketable copper in the United

States from all domestic and foreign sources
during December 123,339,219

Deliveries of marketable copper for consumption
and export during December 131,698,093

Stock of marketable copper of all kinds on hand
and at alk points in the United States Janu-
ary 1 .122,030,195

December 1910 production and deliveries compare with
December 1909 as follows:

Production. Deliveries.

December 1910 123,339,219 131,698,093

December 1909 117,828,655 129,066,071

Exports and domestic deliveries compare:

Domestic

Exports.

December 1910 88,104,075

December 1909 59,546,570

deliveries.

43,594,018

69,519,501

TIN MARKET

cdNSTRlCTlON OF OIL LEA.Sf:—ABANDONMENT
An oil lease gave the lessee the right for 10 years to

explore for oil and gas, and provided that if a well was
not completed on the premises within 3 months from the
day of the lease, the lessee should pay to the lessor a
quarterly cash rental. In advance, for each additional 3

months- the completion of any well was delayed. In an
action on the lease it was held to be an executory contract
and vested no title in the lessee to the oil and gas in

place: that the lease contemplated the develo|)ment of

the premises within a reasonable time, and the lessee could
lose his rights thereunder before the expiration of the
period stated by abandonment of the lease, though it con
talned no forfeiture clause, and his intention to abandon
the premLses could be established by proof of such facts

and circurftstances as would show a voluntary waiver of

his rights.

Smith V. Root, (W. Va.) 66 Southeastern 1005. Jan.

Kno.

L. Vogelstein & Co. report that owing to smaller Straits

shipments and larger deliveries than anticipated, Decem-
ber tin statistics make a more favorable showing than ex-

pected. Deliveries were good on both sides of the Atlantic.

Over here they amounted to the unprecedented quantity

(for December) of 3600 tons, bringing the total for the

year up to the new high record of 45,350 tons. There may
be hard times and dull business in other lines, but appar-

ently not In tin, and this in spite of every effort on the

part of consumers, big and little to use as little as possible

and carry the smallest possible stocks. Still the year closed

with only 854 tons on hand, less than one week's supply,

and almost all of that was English, Chinese, and sundries

—

practically no Straits. This will necessitate continued

drafts on London, where stocks are closely held and a

premium already exists on tin for prompt shipment. As
to the future, Straits shipments for January are estimated

at 3700 tons, which will probably mean little if any in-

crease in the visible this month, though it is a Banca
sale month. Predictions are freely made that the visible

will be down to 14,000 tons by the end of April and the

price considerably higher than it is today. These predic-

tions are expected to be realized, though fully conceding

the dangerous character of the market. While caution is

advisable in dealing with tin, that ultra-conservatism

which has in the past led many buyers to be chronically

short of the market is no more likely to be profitable dur-

ing the next two or three months than it has been in the

recent past. The outlook for some time ahead is for small

supplies and occasional stiff spot premiums on top of a

general high range of prices.

The Iditabof) placer district was visited by A. G. Mad-

dren, of the Geological Survey, during the summer of 1910,

and the following notes are based on his report. The dis-

trict is drained by the river of the same name, which is

tributary to the Innoko, a confluent of the lower Yukon.

The placer-bearing area can be reached in summer b.v a

steamer journey of about 400 miles from the Yukon. There

is a more direct winter trail from Holy Cross, on the Yukon,

and the district can also be reached by a winter journey

of some 450 miles from the town of Seward, on the Pacific

seaboard. In the summer of 1910 there were about 2500

people in the district, and the gold output is estimated to

have a value of about $350,000. This indicates that the in-

flux of population was out of all proportion to the gold pro-

duction. It appears that the amount of proved placer

ground is not sufl'icient to support the population now in

the district.
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Personal
Professional men are Invited to send news of their engage-

ments and travels. Such news Is Interesting to friends.

W. S. NoYES is in Oregon.

Howard D. Smith is in New York.

E. P. Kennedy is in San Francisco.

Ralph Arnold has gone to New York.

Oliver B. Finn is now at Colorado Springs.

BuLKLET Wells is at Marysvllle, California.

R. H. Toll is examining mines in Honduras.

R. Y. Hanlon is at Manila, Philippine Islands.

Fred L. Lowell has gone to Chihuahua, Mexico.

F. J. SiEBEBT is at the St. Francis, San Francisco.

Robert H. Richaiids was in New York early in January.

C. S. Hebzig has removed his office to 42 Broadway, New
York.

F. M. Meyers is examining mines in Tuolumne county,

California.

W. C. Alexander and W. G. Page are at the Van Nuys

hotel, Los Angeles.

E. C. Brown expects to go to Lower California to open

placers near La Paz.

J. R. Pinlay' has resigned as general manager for the

Goldfield Consolidated.

Reiji Kanda is examining the Okshi beach placers, near

Nagasski-Ken, Japan.

CHARLE.S A. Griffin has returned from mine examinations

near Kingman, Arizona.

Benjamin F. Tibby, of Salt Lake, spent a few days at

San Francisco the past week.

Julius Kobig and P. L. Sher.man, of Los Angeles, were

at the St. Francis, San Francisco.

W. L. Leland has returned to Los Angeles from mine

examinations in northern Nevada.

W. W. Whitton is engineer with the Espada Mines Co.

of Hostotipaquillo, Jalisco, Mexico.

W. S. Keith is now manager of the mining department

of the M. E. Miller Co. of Los Angeles.

Mark B. Kerr has been at San Francisco from the Pitts-

burg mine near Grass Valley, California.

H. W. Turner Is in London, and will go to Russia to

examine copper deposits about February first.

James W. Abbott is general manager for the Nevada-Des
Moines Mining Co., operating at Pioche, Nevada.

W. C. Austin has returned to Nevada City, California,

from an examination of mines at La Dura, Sonora, Mexico.

Wilbur H. Grant has been employed to make a geological

survey of the properties of the A. S. & R. Co. near Matehuala,

San Luis Potosi, Mexico.

Jay Lonergan has gone to the Imperial Pel-Yang Uni-

versity at Tientsin, China, where he will succeed Thomas
T. Read as professor of mining engineering.

Grant B. Shipley, formerly engineer of mining and tim-

ber preserving machinery for Allis-Chalmers Co., is now
president of the Pittsburg Wood Preserving Company.

P. R. Parker, formerly with the San Francisco office of

The Bucyrus Co., is now in charge of the Seattle office of

the Yuba Construction Co., at 1224 Alaska building.

H. C. George, who has been director of the Wisconsin
State Mining Trade School for the past three years, has
resigned to become mining engineer for the Wisconsin Zinc
Company.

N. H. Dabton, for many years geologist on the United
States Geological Survey, has been appointed the geologist
of the new United States Bureau of Mines, with headquar-
ters at Washington, D. C. He will continue his investiga-
tions of the geological conditions under which explosive
gases occur in coal beds.

Market Reports

LOCAL. METAL PRICES.
San Francisco, January 19.

Antimony I2-12Jic Quicksilver (flask) **ii

Electrolytic Copper uy,-lb%c
i
Tin 42^—Mc

Pig Lead 4.76—5.70c i Spelter _7—7?i,c

Zinc dust, UOO lb. casks, per 1001b., smaU lots 89.50-9.75; large«7.60—RM

METAL PRICES.

By wire from New York.

Average daily prices in cents per pound.

Electrolytic
Date. Copper. Lead. Spelter.

.Ian. 12 12.33 4.48 5.50

" 13 12.28 4.48 5.50

" 14 12.28 4.48 5.50

" 15 Sunday. No market.
" 16 12.28 4.48 5.48

" 17 12.33 4.48 5.48

" 18 12J8 4.48 5.48

ANGLO-AMERICAN SHARES.
Cabled from London.

Jan. 12.

£ 8. d.

Camp Bird 1 16

El Oro 1 6 3

Esperanza I 17 8

Dolores 1 5

Orovllle Dredging 6 9

Mexico Mines 7 12 8

Tomboy 15

(By cout-tesy of W. P. Bonbright & Co., 24 Broad St.,

H liver,
per oz.

64H
54H
64«

53%

Ian.
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EDITORIAL

SEISMOLOGISTS in the United States recently
organized the Seismological Society of America

and it is now announced that publication of a series
of bulletins devoted to earthquake studies is about
to be undertaken.

FIRE IN LARGE MINES is the dread of miners,
as it is always destructive of property and

sometimes of life. A fire which started from some
unknown cause in the High Ore mine at Butte, on
January 14, resulted in the loss of two lives, and
had not prompt measures been taken to prevent it,

the fire must have spread to adjoining mines and
caused a general suspension of work on Anaconda
hill. The Butte miners, however, have had much
experience with mine fires and apply heroic reme-
dies, usually with satisfactory results, as in the pres-

ent instance, for at last accounts the fire was under
control.

TWO HUNDRED MILLION DOLLARS is stated

to be the value placed on the Parrot mine by
the minority stockholders of that Butte, Montana,
property. These stockholders are those who are not
in accord with the recent sale of the stock of the

Parrot company to the Anaconda company at what
was, in comparison, merely a nominal sum. The
Parrot is in the heart of Butte district and consists

of numerous fractional elaim.s, with a total area of

a little more than 40 acres, which is the equivalent

of about two full-sized claims. However, the value

of a mine is not usually determined by its super-

ficial area, but by the size and value of the orebodies.

The Parrot company has been in existence about

thirty-one years and has paid in that time less than

$8,000,000.
,

ACQUIRE:MENT by the Consolidated Gold Fields

of a controlling interest in the Breyten Col-

lieries in the Ermelo district has been commented
upon at Johannesburg. According to local critics,

the present rate charged for the ordinary railway

carriage of coal from Ermelo, as much as 75c. per

ton, will have to be paid in excess of what an equally

good steam-coal property could have been acquired

for and worked in the Middelburg district, besides

which in these times when all the gold mines are

reducing their coal requirements to a minimum, the

outlook for the coal trade of the Transvaal is not

of the brightest. Again, the Breyten Collieries are

situated several miles away from the railway, and
as several equally good, if not better, properties

exist on the line of railway, the construction of a

long branch line seems to be an unnecessary expense

and to involve waste of working capital.
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METALLURGISTS everywhere have read with

regret that the Western Association of Tech-

nical Chemists and Metallurgists is to disband. In

the six years since that society was formed it has

made an enviable record. While the membership

has been small, the discussions were always stimu-

lating and the papers published in its journal, the

Western Chemist and Metallurgist, have been of uni-

formly high character. We hope that those who
have been active may continue their interest, work-
ing through one of the other established societies.

Technical chamists have particular need to guard
against being buried under routine work. They
should keep their interest in research alive, and to

do that nothing aids so much as frequent contact

with their fellows. The local sections of the Mining
and Metallurgical Society and of the American
Chemical Society afford opportunities that profes-

sional men can not afford to overlook.

Powder Magazines in Mines

Another instance of the mistaken economy of stor-

ing large quantities of nitro-powder in mine work-
ings was afforded a few days since, when the powder
stored in a drift near the main shaft on the 200-

foot level of the Keating mine at Radersburg,
Montana, exploded, killing several men. That more
of the men underground in the mine at the time
did not lose their lives was due to the fortunate
fact that they were enabled to escape through an
old shaft at some distance from the scene of the
disaster. The cause of the explosion is unknown,
but it should never have been possible. The storage
of dynamite in mine i\'orkings is a reprehensible

practice, and State laws usually prohibit it, which is

perfectly proper. There are so many instances of
the explosion of powder magazines in mine work-
ings that it is surprising that managers continue
to store powder underground. Usually no one out-
side the mine where the disaster has occurred has
any knowledge of the underground magazine. Strict
rules concerning the handling of powder should be
enforced in every mine, for often the men have ac-

cess to the powder without restriction, and experi-
ence has shown that accidents of this kind are fewer
where only one or two men are permitted to enter
the magazine and to carry powder to and from it.

State Mine Inspector

Once more a bill has been presented in the Cali-

fornia legislature providing for the creation of the
oflfice of a State inspector of mines, and the appoint-
ment of a competent engineer to fill the responsible
position. As usual, opposition from the mine-own-
ers is evident. At each legislature for some years
past a similar bill has been presented and always
defeated, although no one except certain mine own-
ers will deny that such mine inspection is not only
desirable, but necessary. Numerous mining States
have official mine inspectors, but the attempt to
create this office in California has thus far failed.
The opponents claim that there would be no par-
ticulal- objection to a State mine inspector if there

were any assurance that the inspector would prove

to be a capable and honorable man—they have their

doubts. Possibly the real cause of this opposition

lies in the fear that he may prove to be a capable

and honorable man. A State inspector of mines

occupies a responsible position. It is his duty to

protect the lives and health of the miners, as far

as possible, while being just to the owners. Com-
petent and impartial mine inspection would in some
cases perhaps increase the cost of mine operation;

in others it would reduce it by improving working
conditions. Among the duties of the mine inspector

is that of examination of hoisting ropes, the investi-

gation of ventilation and the sanitary conditions

underground, inquiry as to the storage of explosives

in the mines, and a rigid investigation into the

cause of accidents. It is his business to see that

the State laws are enforced, and beyond this his

duty does not extend. It is his privilege to be au-

tocratic, but that is necessary, or his office were
better abolished.

Stope-Drill Contest

Competitive tests of machine-drills have long been
a periodical feature of mine operation on the Rand.
The results of these contests have been published

from time to time with elaborate details, but the

contest recently ended there was, in our opinion, the

only one which was really conclusive in its results,

for the reason that instead of merely a few hours

drilling, this last contest was continued through a

period of nearly a j'ear. Interest in this competition,

which was initiated by the always progressive Trans-

vaal Chamber of Mines, was stimulated by the award
of a prize of £2500 for the best small drilling ma-
chine that could be produced for sloping under con-

ditions existing in the Witwatersrand mines. This

premium was increased by an additional offer by
the Transvaal Government of £2500, making a total

of £5000, the running costs of the contest to be
paid jointly by the Chamber of Mines and the Gov-
ernment. A competitive trial of rock-drills op-

erating for a few hours at the surface, drilling

holes in granite blocks, is a very different matter
from an actual competition of machines which
operate throughout a period approximating a year,

and meeting the frequently changing conditions in-

cident to the operation of the mines. This is the

only fair test of a machine-drill. Nineteen different

types of drills were entered for the contest, of which
nine were discarded at the preliminary trials made
on the surface and later underground, and ten

actually entered the trial to continue for 300 shifts.

These were the Holman 2% inch, Holman 2% inch.

Siskol, Climax, Imperial, New Century 0.0.. Kono-
max, Chersen, Waugh, Murphy, and Westfalia.

The stope-drill committee decided the contest on
the basis of footage costs, which is the only abso-

lutely fair way in M'hich to arrive at a rational con-

clusion. Very low footage costs were obtained, not-

withstanding that the men running the machines
were unfamiliar with them at the stiirt.

Drills of the reciprocating type were awarded
first and second place, outclassing those of the ham-
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mer type, contrary to the expectations of many. The

cost per foot of drilling with the four leading ma-

chines was : Holman 'lYg inch, 9.77 pence ; Siskol,

9.90; Holman 2% inch, 10.91; and Chersen, 11.94

pence.

In their findings the committee recommended the

reciprocating piston machines of lighter weight

—

120 to 130 pounds-—for use in very narrow stopes,

those less than three feet, and heavier machines in

larger stopes. The drilling-bits should be parallel

at the sides and flat for about an inch from the cut-

ting edge.

Utah Geological Survey

A bill has been introduced in the legislature of

Utah providing for the establishment of a State

Geological Survej'. This is an excellent project and
deserves success. Utah is one of the few States

that has never undertaken a systematic study of

its natural resources, and while the United States

Geological Survey has done much good work in

Utah, as elsewhere, great areas remain practically

unexplored, to say nothing of the larger regions

that are unsurveyed or unstudied. The creation

within a few years of a great copper industry where
lead and silver mining were previously dominant,

the beginning of zinc mining, and the discovery of

phosphate rock, suggest other discoveries and devel-

opments that may rea.sonably be expected when the

resources of the whole State become known. There
are undoubtedly minerals still to be found, mines
to be developed, and camps to be established. Iron

occurs, but just how important the deposits are, is

not yet certain, despite the fact that a few have
been carefully studied by the officers of the United
States Geological Survey and engineers in private

practice. Petroleum is found, though output is.

as yet, unimportant. While the mineral production
of Utah is already large. and growing, there is no
doubt that it is destined to increase rapidly for

many years. In the economical exploitation of the

mineral resources of the State, accurate maps and
detailed reports such as may be furnished by a

properly conducted State survey will many times
repay the cost. Utah, as is true of most other West-
ern States, owns large amounts of public land and
hence has a direct interest in securing an accurate

inventory of the mineral wealth within its borders.

The geologist, however, is concerned with more
things than the finding of orebodies, and under mod-
ern conditions a geological survey has many duties

aside from those directly related to the mining in-

dustry. Maps, and accurate maps, are essential to

all geological work, and are in demand for engineer-

ing purposes of many sorts. Koads, drainage works,

irrigation canals, water storage, these are a few of

the features of modern life that call for maps. In

an arid State such as Utah, the conservation and
economical use of the natural rainfall will always
be of first importance, and for this the knowledge of

the geologist, as well as his maps, is requisite. Jlod-

ern indu.stry, too, involves many incidental tech-

nical problems. Prevention of pollution of streams

by debris, of the air by smoke, preservation of health

in the mines, and many similar subjects, require

legislation or executive action which should be based
on sound advice as to the technical as well as legal

and sociological features of the ease. In many
States the director of the Geological Survey is a

constant adviser of the State officers in such matters.

Through his own studies, and those of his assistants,

he brings to the service of the State accurate knowl-
edge as to most important phases of many of these

problems. This, we believe, is a wise development,
though it goes without saying that if such duties

are to fall upon the head of such a bureau, a well-

trained man must be selected for the position, and
he must be adequately supported. A dishonest

man, a weak man, or one who is incompetent, may
do much harm, and in these days when conserva-

tion problems are so important and so much to the

fore, every State needs the best possible service in

this direction.

The form of organization of a State Geological

Survey is one concerning which there is much differ-

ence of opinion. In general, it is customary to place

a bureau under the direction of a separate board

or commission, and to give it independent funds.

This plan has many advantages. Work which is

worth doing is worth doing well, and a Survey that

is incidental to other work will be diverted from

its main purpose. The disadvantage of the separate

commission is that multiplicity of boards divides re-

sponsibility. This is being urged in Utah, and it is

proposed to make the Survey a part of the School

of Mines. With no reflection on the officers and

teachers of that excellent school, it may be pointed

out that the main purpose of a school is to teach,

and the history of such connections elsewhere has

been that Survey funds have been diverted, often

with but slight return to the Survey, to give the

students summer field work. They ought to have

such work, but it is wiser to do as in Nevada, where

school funds are frankly used for that purpose.

Survey work needs the undivided attention of

trained men rather than the incidental care of a

busy professor aided by student assistants. If, too,

a Survey is passed over bodily to a school, it is

less directly brought to the attention of the Gov-

ernor and the Legislature, and is to that extent less

useful. Securing an appropriation and being let

alone, should not be the chief aim of the head of

a Survey, and it is, in practice, an excellent thing

to have the Governor in direct touch with the work.

In Utah a board consisting of the Governor, the

President of the State University, the President of

the Agricultural College, and the Director of the

State School of Mines, has been proposed, and a

board so organized should work well. It has the

advantage of being ex-officio, it should be free from

politics, and it would bring the Survey into direct

friendly relations with both educational interests

and the State executive. With such an organiza-

tion, a competent man should be able to do work

of real merit and wide benefit, and such a Slurvey

would be a good investment for Utah or any other

State.
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ABC of Empire Drilling- II

By J. P. HuTCHiNS and N. C. Stines

*The Drilling Pump.—As the name indicates, this

pump is essentially a tool that drills and pumps

simultaneously. The component parts include a bar-

rel, a bale, a stem and coupling, a drilling-bit, and a

ball-valve. The barrel is a section of pipe, about 2 ft.

long, the outside diameter of which is slightly less

than the inside diameter of the drilling or casing

pipe. One end has the bale-stem and coupling riveted

to it in such a way as to leave an opening through

which the content of the pump is dumped. The

other end has the drilling-bit screwed into it. The

drilling-bit resembles an hour-glass with the top and

bottom removed. The lower part has a sharp hard

nickel-steel circular drilling-edge. The upper part

forms a seat for the hard-steel ball-valve. In the

barrel of the pump, a few inches above the valve-seat,

is a stop to prevent the ball-valve from falling out

when the pump is inverted when dumping.

This tool has the following advantages: (1) The

circular bit is an ideal form for a drilling-tool, as it

has no corners to break or wear rapidly, and the

wear is slow and evenly distributed around its cir-

cumference. (2) It has a valve that does not wear,

get out of order, or permit the loss of any part

of the sample. (3) It requires no dressing or sharp-

ening. (4) As soon as the core is crushed or

loosened, it is picked up by the pump and held by

the valve ; thus all work is effective and no time is

lost in unnecessary crushing. (5) As fast as the

material is picked up and held by the pump, a fresh

surface is constantly being exposed and no energy

is wasted, as happens when drilling with an ordinary

drill-bit through an accumulation of crushed ma-

terial. (6) As the material is picked up with a mini-

mum of crushing, its characteristics, and those of its

valuable content, undergo a minimum of change;

they are, therefore, more easily interpreted and there

is no loss, due to attrition, of the valuable content.

This tool is used nearly all the time. It will crush

any boulder that enters the pipe, even though it

may be longer on its axes than the inside diameter

of the pipe.

Its disadvantages are : (1) It is somewhat difficult

to empty because of the projections of the bale where

it is riveted to the inside of the barrel. This is due

to design and can be easily remedied by leaving a

flush screw-joint. (2) It does not work well in solid

clay, as it is hard to get the clay out of it. (3) In

some kinds of sand it does not work well, and it is

then proper to substitute the helical-pocket-pump,

which is designed particularly for penetrating sand.

Drilling Under Various Conditions.—As a means

of illustrating the complete cycle of operations of

the Empire-drill outfit under various conditions met

with in prospecting, this hole will be continued as a

hypothetical hole, and the various tools, their use

and operation, will be described. -Difficulties such

as arte met in practice will be assumed to occur and

the means of overcoming them explained.

•Continued from Mining and Scientific Press, p. 43.

Drilling Medium Ground.—Assume that gravel of

fine to medium size and loose to medium tightness

is being penetrated. Under such conditions the

drilling-pump is used and the hole can be sunk at

the rate of about 25 to 50 ft. per 10 hours. Assume

that the first length of pipe has sunk until the plat-

form is almost touching the ground, the horse-power

pin is taken out, the horse-power lifted by two men

and set out of the way. A pair of chain-tongs is so

placed on the pipe and held as to prevent it from

rotating backward as the platform is turned in that

direction. This breaks the joint between the pipe-

head and the pipe. The platform is lifted off and

placed to one side, and the pipe-head is unscrewed

by hand. Another length of pipe, with clean and

oiled threads, is screwed on to the piece of pipe pro-

jecting from the ground. In doing this, care must be

taken to prevent damaging threads. The best pro-

cedure is as follows : the length of pipe to be put on

is carried in an approximately horizontal position

and the end to be screwed on is laid half way across

the top of the projecting pipe, so that when the new

length is uprighted, it stands on the edges but does

not slip on to the pipe in the ground. The new

length is then lifted and carefully slipped over the

threads of the pipe in the ground, and rotated to the

left until it drops the width of a thread. Then it is

turned to the right and screwed up by hand until it

almost shoulders. If these precautions are not taken,

and, instead, the new pipe is slipped over the pro-

jecting threads and then uprighted, there is a likeli-

hood of the threads being damaged by burring, and

time lost in repairing them. The pipe-head is then

put on and screwed up by hand, the platform lifted

into place, the horse-power attached, and all the four

men mount the platform. The horse is then immedi-

ately started so that all new joints will be set up.

Assume that ordinary drilling has been resumed and

that the pipe does not sink, the core having been

drilled out. There is then danger of drilling below

the pipe and thereby getting a false sample. In such

case the pipe must be driven as described earlier in

this paper. It is usual to drive one foot at a time.

Drilling in Sajidy Ground.—Suppose that a sand

stratum is reached and the drilling-pump is not

making its customary progress. The helical-poeket-

pump is then substituted. This pump is just like the

drilling-pump except that it has a helical bit de-

signed to bore into sand. The operation is as follows

:

The tool, having been lowered until it rests on the

core, is then rotated from 180 to 360°. the string of

tools is lifted 2 to 21-; ft. and dropped. This series

of operations is repeated several times. The sand is

thus picked up by the helical bit, as it is rotated, and

forced into the pump as it drops and held there by

the ball-valve. The further manipulations are the

same as in the case of the plain drilling-pump.

Drilling in Clay.—Suppose that immediately un-

der this sand clay is encountered which does not dis-

charge freely from the drilling-pump. The small

auger-drill-spoon is lowered into the pipe and worked

exactly like a post-hole auger. \;iay can be pene-

trated with this tool at a very rapid rate, and de-

composed bedrock has been bored with it at the rate
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of over 10 ft. per hour. In this hypothetical hole,

suppose the downward course of the pipe has been

stopped and driving does not serve to sink it. This

may be caused either by a boulder, buried timber,

cemented or frozen ground. In the first three cases,

progress is made by using the rock-bit, an ordinary

fluted drilling bit, the length of which is the same

as that of the other tools. Therefore the graduations

will show the position of the tool with relation to

the bottom of the pipe. Churn-drilling is done as

usual, and unless the boulder is large and hard it can

be broken so that the pipe can be driven through it.

This is the time when drilling below the pipe is

necessary and permissible. As a matter of fact,

many holes can be sunk in rocky ground without

encountering any boulders that need this treatment.

Emptying the Drilling Pump.

When a boulder is s(j large that it cannot be pene-

trated by driving, or by drilling and driving, it is

necessary either to al)aiidon the hole and start a new
one near it or to pull the pipe a foot or two to pre-

vent damaging it and to bla.st the boulder with half

a stick of No. 2 dynamite. Hlasting in this way shat-

ters the sides of the hole and shakes in material not

belonging to the sample. When the pipe has again

been sunk to the depth from which it was pulled, the

content of the pipe must be pumped and allowance

made for any excess of gold contained therein. It is

usually better and quicker to abandon the hole and

start a new one near it unless the hole is deep. A
buried timber, if in a good state of preservation, is

very hard to penetrate with the pipe or by drilling:

while it is not imjjossible to drill through it, it is

usually impossible to cut a hole of sufficient diam-

eter to get the pipe through. Here, as before, it is-

usually better to abandon the hole and start a new
one near it. If the timber is not in a good state of
preservation, it gives no trouble. If the obstacle is

frozen ground, plenty of hot water, heated in a tank

furnished for this purpose, is frequently poured into

the pipe. This, of course, thaws it and is of con-

siderable assistance, but it is advantageous to also'

drive the pipe, for more rapid progress can thus be-

made. It is sometimes advisable to drill a little be-

low the pipe, for in frozen ground the sides do not;

cave. Thus about 2 ft. per hour can be made. When
tightly cemented gravel retards progress, it is neces-

sary to use the drilling-bit and to drive the pipe fre-

quently. Cemented gravel can be easily recognized

from the cemented pieces brought up by the pump.

Drilling in Running Ground.—Sometimes loose

sandy ground, with a large content of water, is

struck. Usually the pipe sinks very rapidly through

this and no trouble ensues unless the water-level in

the pipe is considerably lower than the ground-water

level. In this case water flows into the pipe and

carries running ground with it. Such a circumstance

is noted by the occurrence of an excessive core. It

is then be.st to drive the pipe until solid material is

reached. An allowance must be made for this excess

of core. It is always best to rotate the pipe when

driving it. for it makes driving easier.

Stuck Tools.—It sometimes happens that through

carelessness the drilling-pump, after having been

churned for some time, is allowed to rest on the core

in the bottom of the hole and the agitated materiaP

settles around it and holds it fast. It is often pos-

sible to release the pump by turning the string of"

tools and lifting at the same time. When this fails, it ^

is necessary to uncouple the rod at which every joinf

breaks and to lift out those rods which are above the

broken joint. When lifting a string of tools from

the hole, it saves time to uncouple the rods in 10-ft.

lengths. The pump-jar device is attached to those

drill-rods which have been lifted out and then

lowered into the pipe until it rests on the uppermost

coupling left in the pipe. On the lower end of these

jars there is a funnel-shaped .steel shell, the largest

diameter of which is slightly smaller than the inside

diameter of the pipe. This guides the two couplings

together and the joint is easily made. These jars

are similar in construction and action to the jars of

ordinary drilling rigs. The stuck pump is soon

jarred loose. If any other tool becomes stuck in the

pipe, as seldom happens, the same procedure is fol-

lowed.

Recovering Lost Tools.—Inexperienced drilling:

crews are apt to drop a tool or the string of tools

into the pipe. In such an event a sufficient length of

rods is lowered into the pipe, and a connection is

easily made because of the taper thread couplings,

and the lost parts so recovered. If for any reason

anything that cannot be recovered as above de-

scribed, should be dropped into the pipe, it is neces-

sary to drive the pipe until a large core is secured-

It is then best to pump the water out of the pipe, ho

that its extra weight will be removed and not tend
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to force out the core or plug as the pipe is pulled

to recover what is lost in it. Care must also be taken

in pulling the pipe, not to jar it, for this would also

endanger losing the core or plug and the lost article

held by it. When bedrock is reached the hole is con-

tinued until no more gold is recovered. It is then

good practice, if the bedrock is coherent and not too

hard, to drive the pipe hard into it until a consider-

able core is obtained or until it can be driven no

farther. The water of the hole is then pumped out

and the pipe pulled, the object being to get an un-

changed sample of the bedrock, and it also insures

properly getting every particle of gold of the sample.

Pulling the Pipe.—The horse-power is detached,

the pipe-head loosened as explained above, the plat-

form removed, and the pipe-head unscrewed. Im-

mediately after removing the pipe-head, the grip-

ping device is slipped over the pipe and allowed to

rest on the ground. This device does not retard the

upward motion of the pipe, but it grips it auto-

matically, should it start downward. This device is

simply two bars of steel slightly bent and sharpened

on one end like a cold chisel, fastened together in

such a way that the convex sides of the bars are

always down. The puUing-cap is screwed onto the

pipe, the pulling-stand placed within 18 in. of the

pipe, the pulling-lever inserted in the yoke of the

pulling-eap and rested on the fulcrum, placed at a

convenient height, and the turning-bars inserted in

the rings of the pulling-eap. Several of the men
bear down on the power end of the pulling-lever,

while others rotate the pipe as is done in sinking it.

In this system of drilling the pipe is both sunk into

and withdrawn from the ground largely by the aid

of rotation. Inasmuch as a lever 25 ft. long or more
can be used having a ratio of power-arm to weight-

arm as 24:1, each 100 lb. of weight on the power
end exerts a lifting force of more than a ton; the

pipe can be pulled at the rate of 60 ft. per hour. The
tools that do this work so effectively must be de-

scribed. The pulling-eap is a device made of two
pieces, the lower piece is screwed to the pipe and has
two rings, one on each side, large enough to receive

two sticks of 4 in. diam. The other part is a yoke,

^wiveled to the lower part. This yoke, 10 in. diam.,

receives the weight-arm of the pulling-lever. The
pulling-stand is a fulcrum made of channel-iron

thoroughly bolted and braced. Holes about 1.5 in.

diam. are spaced about 5 in. centres for the full

length of the uprights, about 6 ft. Into these holes

a pin, grooved eircumferentially at each end, fits

loosely; when in place the sides of the grooves strad-

dle the webs of the channels and serve to stiffen the

pulling-stand by tying the two uprights together

when the pulling force is exerted. As the pipe is

pulled from the ground, the pin of the pulling-stand

iis raised from hole to hole until the top hole is

reached. There is then about 5.5 ft. of pipe project-

ing from the ground, with ample room to put on the

chain-tongs, of which two pairs are used, one of

which is placed on the upper section of the pipe, the

pulling-lever is removed from the yoke of the pull-

ing-eap, and the pulling-eap unscrewed and removed.
The upper length of pipe is unscrewed and carefully

taken off and for this purpose the following manipu-

lation has been found to be the best. A crowbar is

driven into the ground alongside the lower chain-

tongs handle. A piece of iy2-in. pipe 6 ft. long is

slipped over the handle of the other chain-tongs.

One man holds the crowbar, while several others

strain against the pipe-handle on the other tongs,

one man, meanwhile, tapping the joint with a ham-

mer. This is sufficient to break the joint, although

it is often necessary to use considerable force, for

the pipe-joints may have been set up very tight by

the horse pulling hard on the end of the sweep,

which action is like that of a 12-ft. wrench. After

the first length of pipe has been pulled, it is usually

much easier to pull the rest and it is faster to use

the puUing-chain slung over the end of the lever and

around the pipe, instead of the pulling-eap. When
this is done, the pin in the pulling-stand is placed

at a convenient height and left there. When the

pipe is pulled until the power-arm touches the

ground, the lever is raised and the chain slips down

to a new position, automatically gripping the pipe as

the pulling lever is again brought into action. This

manipulation is repeated until all the pipe has been

pulled from the ground and disconnected.

Moving to and Starting New Hole.—Usually when

there are less than four lengths of pipe remaining to

be pulled, part of the crew can be spared to com-

mence moving the tools and pipe lengths to the new

hole and arranging them, as explained above. The

move may be a short one, in which case it is often

advisable to start two men boring with the drill-

auger-spoon, so the new hole will be far enough along

to receive the first section of pipe as soon as it is

brought from the last hole. This completes the de-

scription of the drilling of the hole and pulling the

pipe. This operation is repeated whenever a hole is

to be sunk.

Labor.—It requires four men to do the actual drill-

ing and a fifth laborer, either man or boy, to hand

up and take down tools to and from the men on the

platform, as required, to empty the pumps, and to

act as a roustabout. All of the above are unskilled

laborers. The man in charge of the operation, who

also does the panning, should be experienced. One

horse is needed to rotate the pipe. As this work is

not hard, an animal weighing 600 to 800 lb. is

usually fully strong enough. Sometimes where it is

not possible to get an animal to rotate the casing,

one to four men are used; these men use bars as

when rotating a capstan, and these bars can be of

such lengths as the difficulty of rotating requires.

Care and Repair of Tools.—All threads must be

kept clean and lubricated with an oil and graphite

paste and all tools should be kept off the ground and

sufficient care exercised in handling them so the

threads will not be battered. In case threads are

damaged, they can be easily repaired by iising either

a sharp cold-chisel or a three-cornered file. There is

very little wear and tear and the parts that do wear,

namely, the cutting shoe and circular drilling pump
bits, are easily renewed. The fluted drilling-bit is

used so little that it is seldom necessary to sharpen

it. An Empire drill has been used for months where
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there was no blacksmith outfit and sharpening was

done on a grindstone. As wear and tear is very

slight, depreciation is very slow, and as breakages

are infrequent there is practically no time lost.

Transport.—The drill can be transported anj-where

that men can walk, and also in small canoes, as it

knocks down into small pieces.

Rate of Drilling.—Drilling can be done, under av-

erage conditions and where the ground is 30 to 50 ft.

deep, at the rate of 30 to 50 ft. per day ; when ground

is shallower, a still faster rate can be maintained;

when it is deeper, progress is slower. The drill as

described above has been used to a depth of 110 feet.

Deep-Drilling Apparatus.—It is claimed that with

a deep-drilling apparatus, holes 200 ft. or more deep

can be drilled. This apparatus is attached to the

platform and consists in a hand device to act as a

spring pole. A small wire rope is substituted for

rods, only enough rods being left on the tool to give

weight.

Cost of Drilling.—With labor at $1 per day and a

horsf at .^l per day. and ground from 30 to 50 ft.

Pulling the Pipt.

deep, the actual drilling costs 12 to 20c. per foot. In

frozen ground 25 ft. deep, 2 ft. per hour can be

averaged, and recent work in Siberia has shown that

this has been done there with an inexperienced crew
for 23e. per foot. In Idaho, with 6 ft. of snow on the

ground, and half the time spent in shoveling snow
away from the drilling places, the thermometer at

times 25°F. below zero, and labor at $3.50 per shift,

drilling was done at the rate of 371/0 ft. per day of

8 hours and at a cost of 65c. per foot. At another

place in Idaho, ground 15 ft. deep, labor $2.50 per

day, with four men and one horse, an average of 42

ft. per day was made at a cost of less than 27c. per

foot. In South America, ground 19 ft. deep, labor

50c. per 9-hour day, and eight men, an average of

22 ft. per day at a cost less than 19c. per foot was
obtained. In Siberia, with 30-ft. ground, in parts

frozen, labor 75c. per 10-hour daj-, with nine men
and a horse, the average rate per day was 32.5 ft. and
the cost 25e. per foot. In Colorado, ground 18 ft.

deep, labor $2 per 10-hour day, with five men and a

horse, an average of 51 ft. per day at a cost of 25c.

per foot has been noted. It must be remembered that

in each case a green crew had to be broken in and

that for the first few days progress was much below
the average given. On long jobs the average rate

would be greater and the cost less.

Precautions.—The drilling-pump must not be al-

lowed to rest on the core after it has been churned
up and down, as there is danger of its sticking as

described above. There is no danger of the pump
sticking if it is allowed to rest on the core immedi-
ately after lowering into the pipe. Plenty of water

should be used, and it is better to have the water-

level in the pipe higher than that of the ground
water, to prevent the running in of ground when
loose water-bearing sand is struck. If the water-

level is allowed to get too low, the ball-valve will not

seat tight, and the sample will be lost from the pump
as it is being raised to the top of the pipe. As an
indication of insufficient water in the pipe, it will

be observed that mud splashes up onto the rod. In

making joints, care must be taken to have the rod-

joints set-up tight, otherwise they may work loose

and endanger the threads. In setting-up tight, it

is only necessary to jerk the rod-wrench once, as

the play between the rod and the wrenches

and between the straddling wrench and
the hole has the effect of a quick sharp

blow. A single jerk is also all that is

necessary to break the joint. Care must

be taken never to drive pipe until all pipe

joints are shouldered. It is generally bad
practice to drill below the bottom pipe,

although it is sometimes permissible in

breaking through a large boulder or in

drilling frozen or cemented ground. Great

care must be taken to have the hole

started vertical. If after the first or sec-

ond length of pipe is in the ground, it is

seen that it is not plumb, a wedge
driven in between the pipe and the ground

on the side toward which the pipe leans,

will often force the pipe over far enough

to make it plumb. In case this does not result in

plumbing, it is better to pull the pipe until it can

be wedged to a vertical position and then drive it to

the depth from which it was pulled. The extra core

obtained in this way nrnst be discarded. In carrying

the pumps from the hole to the dump-box and dump-
ing therein, care must be taken that nothing slops

over the top of the pump or splashes out of the box.

It is a good plan to mark the pipe every foot with

chalk. This makes it easy to keep track of the depth

of hole.

The nitrate industry of Chile made good progress

during 1910, notwithstanding the low prices pre-

vailing for nitrate. A number of new nitrate works

have been opened, and most of the well-equipped

plants were run at full capacity, and seemingly at

a good profit. During the first nine months of 1910,

3,942,648 tons of nitrate was produced in Chile,

against 3,200,039 tons for a like period in 1909, and

3,092,506 tons exported, against 2,847,564 tons for

the same time in 1909. The world consumption was

4,399,698 tons for the first nine months of 1910,

against 3,612,020 tons during a like period in 1909,
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Improvements in Silver-Lead

and Copper^Smelting-II

By L. S. Austin

^Sampling Anode Copper.—William Wraith has

presented the result of an investigation made at the

Washoe plant of the Anaconda Copper Mining Co.

to determine reliable methods for sampling anode

copper with special reference to its silver content.

The blister copper from the converters is poled m

the refining furnace before casting into anodes.

During the four-hour casting period four samples

are taken at regular intervals which show that the

charge is uniform in silver, an average result of sev-

eral lots being 74.04, 73.99, 74.10, and 74.20 oz. per

ton. Three methods of sampling were investigated,

of which the first two, described below, proved reli-

able : (1) Shot-Sample Method.—At hourly intervals

a small portion of the molten stream, as it pours

from the furnace, is 'shotted' into a bucket of water

by batting or striking it with a wooden paddle.

Each sample is dried, particles of burnt wood re-

moved, and the sample screened on a 10-mesh screen.

The oversize of this is screened on a 4-mesh screen

, to remove the coarse shot, the undersize between 4-

mesh and 10-mesh being the sample. The four por-

tions of the lot thus obtained are cut to one-half by

being passed over a 16-slot splitter having slots

1/2 in. wide. (2) Drilling-Samph Method.—Every

fourth anode of a lot is drilled, using a 99-hole tem-

plate (11 rows of 9 holes each). The holes are used

in continuous order, one hole to the anode. For

example, if in lot 890, holes No. 1 to 90 were used,

then in lot No. 891 the sampling would begin with

hole No. 91. The anodes for sampling are carefully

swept clean, then drilled with 1/2-in. drill from the

bottom side upward, reserving the drillings. These

drillings are ground to pass a 16-mesh screen, and

the samples thoroughly mixed and quartered to 1

lb. in weight. The 1-lb. sample is passed over a

40-mesh screen and both oversizes weighed, the same

ratio being maintained in the assay-ton used for

assay. (3) Ladle-Shot Method.—A ladlefnl of copper

was taken from the furnace-stream, then poured

over a wooden paddle into water, thus making shot

which were treated as in the first ntethod. This

proved to be unsatisfactory because of segregation

of the silver during the time the molten metal was

held in the ladle. An average of results obtained

on 29 lots gave, by the shot-sample method, 72.69

oz., and by drilling-sample method 72.61 oz. Ag per

ton. The ladle-shot method gives too high results.

Electrolytic Copper Refining.—G. H. Blakemore,

who had been associated with the Lithgow refining

plant, Australia, has given interesting details of

his experience. The depositing tanks, of Oregon

pine treated with paraiifin, are 4 ft. 2% in. long

to take nine anodes 28 in. wide by 26 in. deep. Two

cathode sheets, each 13 in. wide by 27 in. deep, are

hung opposite each anode, or 18 in all. The tanks

are lined with sheet-lead, 6 lb. per square foot, which
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extends over the top edges. Insulation is secured

by resting the tanks on paraffined hardwood joists,

and these rest on six square glass insulators. These

insulators again are supported by 6 paraffined

wooden blocks carried on 6 brick piers. This con-

struction permits ready access to all parts of the

tank, so. that leakage may be readily detected. The

copper busbar conductors are insulated from the

tanks, resting in glazed porcelain holders held in

brackets on the outside walls of the tank. The tanks

are arranged in rows of 3 tiers of 8 tanks each, the

series-parallel system having been adopted. The

electrolyte flows through the 8 tanks in series, thence

by the sump launder to the collecting-tanks, from

which it is elevated by compressed air to sand-

filters. Those in turn deliver the electrolyte to feed-

tanks which supply filtered solution at about 15 lb.

per minute to each 8 tanks. The sand-filter removes

the small quantity of slime which floats in the elec-

trolyte and which would otherwise tend to deposit

on the cathodes. Hard-lead pipe coils, carrying

waste steam, are placed in the supply tanks by which

the electrolyte is heated to 120° to 130° F. This not

only diminishes the resistance of the liquid, but

insures a more even deposition of the copper. The

electrolvte at Lithgow is carried at 127c free acid

and U% bluestone (CuSO, + 5H,0) with a specific

gravity of 1.18. Low acid increases the resistance,

and if it falls to 31/2%, there results a deposition

on the cathode of a mixture of metallic copper and

cuprous oxide instead of copper alone, while the

anode mud may go as much as 80% copper. Low

acid and defective circulation of the electrolyte cause"

the formation of brittle cathodes of low conduc-

tivity.

Starting-sheets are prepared as follows: Rolled-

copper sheets i/g in. thick are dipped into a tank

of melted tallow, then set on edge for the surplus

tallow to drain off. When the tallow is set the

plates are coated with graphite by moving them

about in a shallow box containing finely-ground

graphite. To prevent the copper adhering to the

edges of the plates, these edges are dipped in a tank

filled V-^ in. deep with molten tallow ; the copper de-

posits on the graphite surfaces only. Twenty-four

of these plates are hung in a vat with 12 anodes

and get coated with a thin sheet weighing 2 to 3

lb. The electrolyte is warm and actively circulated.

There is a loss of 10% in making, and the sheets

are generally quite tough. They are suspended by

hooks or. better, by two loops of copper riveted to

the sheet. Figuring the usual sheets at 90% of those

set. with the cathodes in the 672 tanks charged every

14 days, the sheets required daily will be 960. and

the output of the refinery, in theory. 157 tons weekly,

or actually 150 tons per week. The quantity of cop-

per as copper sulphate in the electrolyte tends to

increase, and this, when over 14%, must be removed

from time to time. For this purpose 12 tanks are

provided with insoluble lead anodes, and through

them a portion of the electrolyte constantly flows.

In starting fresh sheets, the speed of the generator

supplying current to these tanks must be carefully

regulated; if run too fast, the current will buckle
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the lead anodes and so cause a short circuit. The

generator may run 24 hours before the ammeter

will register, and until it shows about 250 amperes

it is wise not to speed up too much ; this taking about

two days.

The anode-mud is taken from the tanks at regular

intervals, being run straight to a sump where the

mud is settled and the clear supernatant solution de-

canted. The residue is bailed into a lead-lined box

on wheels, and taken to the refining-room. Here,

to remove the scrap or coarse particles of copper

which have fallen from the anodes, it is poured

through a copper sieve into storage-tanks. The scrap

remaining on the sieve is well washed, then cast into

anodes for re-treatment. The percentage of scrap

made at the Lithgow works is 8.5 to 9.5% : in the

United States it amounts to 10 to 15%. because here

all the anodes are removed at one time. The mud,

washed to free it from copper sulphate, is slowly

dried in steel trays, then heated to a dull red to

get rid of tallow and to alter the condition of the

graphite which had coated the starting-sheets. Bo-

fore this practice was followed it was not possible

to remove all the copper even with prolonged treat-

ment with acid. About 400 lb. of the mud, contain-

ing 24 to 28% copper, is now boiled with 300 lb.

concentrated HjSOi in a cast-iron pan with a hood

to remove the acid fumes. In about four hours all

but about 0.3% has been extracted. The residue is

washed, dried, and melted with bicarbonate of soda

in a cupel-furnace to dore bullion, this bullion as-

saying 120 to 160 fine in gold and 820 to 860 fine

in silver. No attempt was made to save the selen-

ium, though at one time a selenium matte was pro-

duced when smelting the slime in the cupeling fur-

nace. This matte carried about 50% copper and 10

to 14% scleniiini.

Silver-Lead Blast-Furnace Smelting with Charges
High in Lead.—At Trail. B. C, and at the East

Helena plant of the A. S. & R. Co. the charge con-

tains 35% lead and over. At the latter plant in par-

ticular this imposes unusual conditions and difficul-

ties. First, in order to avoid the making of exces-

sive quantities of matte, some 95% of the ore must
be roasted down to 314 to 4% sulphur. The ore

itself contains zinc so that the slag must be high in

iron. Thus there is a slag of high specific gravity,

while the matte, since it carries zinc as sulphide, is

lighter than usual. There results peculiar diflficulty

in making a ready separation of the two. The slag

is tapped to a rectangular fore-hearth which is

changed every second day. The matte is tapped

from this fore-hearth into a Kilker matte-casting

machine. The slag is taken from the fore-hearth

into large electrically-moved slag-pots, run to the

dump, the slag-pots moved over on their frames, and
the slag dumped well outside the rail. The .slag-

shells arc saved and re-melted.

Blaat-Roasting.—Bla.st-roasting at present is chief-

ly i)riicti.sc(l hy the use of large pots with an up-

ward blast of air. Because of the large body of

ore. an even roast can not be expected on all por-

tions of the charge treated ; for while some parts

are subjected to a heat so high as to fuse the ore

and thus stop further elimination of sulphur, other

parts are but little burned and remain pulverulent.

It has been for this reason that machines of the

Dwight-Lloyd type have been devised, where the

layer of ore is thin (4 or 5 in. thick), where the ore

can be continuously fired, and where a bed of uni-

form nature may be prepared for burning. The
mechanical difficulty of roasting on such a bed has

been that the ore sticks to it, a difficulty overcome

by Greenawalt through the use of a layer of crushed

limestone spread upon the grated pallet or bed which
carries the charge. H. 0. Hofman has recently pub-

lished a paper, being a review of the progress of

blast-roasting to date, and in particular has de-

scribed the most successful of the Dwight-Lloyd ma-
chines of the endless-chain type. F. M. Smith has

described the machine as used at East Helena, Mon-
tana. It is 28 ft. long over all and has an effective

area of the size of the air-tight suction-box below,

21/0 ft. wide by 121/0 ft. long. A series of perforated

pallets propelled by endless-chain and sprocket-

wheels is carried over this box. and air is drawn
downward through the ore. The ore is moistened

and fed upon the pallets from a hopper and set on

fire as it comes to the suction-box, either by a trans-

verse trough containing a coal fire, or by a trans-

verse pipe carrying burners supplied by gasoline

under pressure. The pallets travel at the rate of

10 in. per minute, and by the time they have trav-

ersed the wind-box, roasting has been completed.

As the pallet rounds the end-wheel, it slides a foot

or so on the endless-chain, and with a jar brings

up against the next pallet. The cake falls from

it into a car set below. The ore must be of uniform

texture and crushed to V^-in. size as it is fed on

the pallets, since if one part is more open or gran-

ular, then the air draws through freely, while, the

denser part gets insufficient air. A separate hopper

delivers the ^-in. layer of crushed limestone to the

pallet just before the ore is fed. The machine has

a capacity of 40 tons daily. Two larger machines

are being erected at the East Helena plant with a

wind-box of 3I/2 ft. wide by 24 ft. long and a cal-

culated capacity of 100 tons each daily. These two

machines take up no more space than a single re-

verberatory roaster and are expected to turn out 14

times as much product.

I may add that at this works, besides the Dwight-

Lloyd sintering machine, there are 12 Huntington

& Heberlein pots in continuous operation. A well-

sintered product is obtained.

John E. Greenawalt, of Denver, who has the basic

patent for the grated bed and its non-adherent layer

of limestone or other infusible material through

which a down-draft of air is drawn, has been con-

ducting experiments looking to the use of a series

of trays successively charged and discharged by

hand. He has been able to get satisfactory results

using a bed at lea.st 12 in. in thickness. The top

of the ore contained in this tray he uniformly ignites

by covering with a hood into which he momentarily

injects coal-oil under 80-lb. pressure by means of.

6 jets, 3 on a side, and sets fire to the entire surface

of a tray of 6 by 8 ft. The ore-charge is made up
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preferably to 17% sulphur, and may run to 22%

and still not melt together. If too high in sulphur,

too great heat causes premature fusion and the stop-

page of further desulphurization. Since the rate of

burning the sulphur depends -on the rate at which

air is drawn through the charge, the lower sulphur

charges are most rapidly roasted. In the H. & H.

or pot-roasting methods, the ore gets a preliminary

roast down to 13% sulphur. This roasting is not

needed for the down-draft processes. The product

is in satisfactory sintered condition and the sulphur

elimination has been much better than with the H.

& H. process.

Arsenic as a By-Product in Smelting.—Where the

bag-house is used in silver-lead smelting or in con-

verting leady copper mattes, not only is the lead

fume condensed and caught, but arsenic accompanies

it. On account of its detrimental effect, it has been

sought to remove this and sell the by-product thus

obtained. Arsenic is now quoted at 2%c. per pound,

a figure too low to permit of extraction with profit.

However, the smelting plants still continue to recover

it for legal reasons. Where it is found in quantity

in bag-house fume, this fume is roasted and a re-

sultant product, high in arsenic, is caught in one

chamber of the bag-house. This product is again

roasted to obtain a commercial product. At copper

plants the procedure is a little different. The flue-

dust in the portion of the flue nearest to the stack

contains the largest portion of arsenic. This dust

is treated in a Brunton revolving roasting-furnace

which gives a crude arsenic product, while the resi-

due, thus freed from the metal, is sent to the rever-

beratory-furnaee for smelting. The crude arsenic is

again re-roasted and the pure crystals, resulting

from the condensation of the vapors arising from

the roasting, form in the flue specially built for

such recovery.

Treatment-Costs may be summarized as follows:

Per ton.

Reverberatory smelting, Utah Con | 1.40

Blast-furnace smelting, Tennessee Copper Co.,

coke costing $4.30 per ton, and Including

the cost of about 20% barren quartz for

fluxing 0.96

Granby Con., blast-furnace smelting, coke

costing $5.75 per ton 1.20

Cost of converting about 40% Cu matte in

an acid-lined converter may be given at. . . 8.43

The same cost for a basic-lined converter was $7.76.

Converting, refining, and smelting-costs per ton

from Western points may be taken as follows

:

Per ton.

Converting, Including cost of bag-house and
re-treatment of converter by-products $ 8.43

Freight, |10; reHning, $3; profit in refining,

$6; selling, $6; general expense and ad-

ministration, $2 32.00

Total $40.43

This equals close to 2c. per pound of copper pro-

duced.

The Southern States from North Carolina to

Georgia have all produced gold. North Carolina is

said to have produced about $20,000,000.

MINING IN MOTHER LODE

Deep mining in the Mother Lode counties of Cali-

fornia is being successfully carried on more and

more vigorously and the resultant yield is increas-

ing. The number of productive mines in these coun-

ties is comparatively small, owing to the large in-

vestments required, but their yield is great, espe-

cially where extreme depth has been attained and

reduction works of suitable proportion have been

installed. The average grade of ore in these mines

is comparatively low, but very large quantities of

ore are mined and milled. The largest quantity of

ore in the Mother Lode counties is mined in Cala-

veras county, but the largest output of gold is from

Amador county. In gold output Tuolumne county

comes third, followed in order by Mariposa and El-

dorado counties. These five counties produced in

1910 over 1,400,000 tons of ore from which was ob-

tained nearly $5,000,000 in gold. On comparing

these figures with thosg for several preceding years

it is found that both tonnage and gross yield show

a material increase in 1910 in these counties. In

Amador county one mine has sunk a shaft to a ver-

tical depth of 3550 ft., and the vein at the deepest

level—the 3450-ft.—is of the same character as it

was near the surface and equally profitable.

Zinc ore imports in 1910, according to C. E. Sie-

benthal of the U. S. Geological Survey, were approx-

imately 85.084 short tons, containing about 83,000,-

000 lb. of zinc and worth, as invoiced, about

$888,000: 116,269 tons of zinc ore was imported

in 1909. The figures for 1910 do not include 10.431

short tons of lead ore from South America, contain-

ing 2,645,111 lb. of zinc, an average of less than

13%, all of which was lost in smelting the lead

and thus does not properly enter into the figures of

imports of zinc. Of the zinc ore imported, 80,309

tons, or 90%, came from Mexico, as compared with

106,245 tons imported from Mexico in 1909. The

exports of zinc ore for the first eleven months of

1910 were 17,558 short tons, valued at .$570,510. as

compared with 12,455 tons in 1909. Imports of spel-

ter were decreased over half, being estimated at

3339 short tons, valued at $282,653. as compared

with 9670 tons in 1909. Exports of domestic spel-

ter increased over 50%, being estimated at 3953

short tons, valued at $424,172. as compared with

2566 tons in 1909. The establishment of zinc smelt-

ing in bond increased the exports of foreign zinc

from their previously insignificant proportions to

approximately 5029 short tons, valued at $196,250.

in 1910. During the first nine mouths of the year

there were also exported, under drawback, articles

manufactured from 2717 tons of foreign spelter on

which duty had been paid. The exports of zinc

dross amounted to 4675 short tons, valued at

$377,000, as compared with 7069 tons in 1909.

Deep buried rivers, covered by debris of any kind,

including lava caps, hundreds of feet in thickness,

may be located as placer if on the unoccupied lands

of the United States.
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Recent Cyanide Practice at

the Montezuma, Costa Rica

By S. F. Shaw

The ilontezuma Mines of Costa Rica are situated

about 15 miles from Punta Arenas, a seaport on the

western coast of Costa Rica. The veins are sup-

posed to have been worked to some extent in early

days, but the earliest authentic records of work go

back to only 1899 at which time two 20-stamp amal-

gamation mills were erected and operated. A low

recovery of gold and silver was obtained, probably

between 50 and 75%, as part of the gold was

enclosed in the sulphides in the ore. In 1901 experi-

ments were made with cyaniding, but along unprac-

tical lines. In 1906 the consolidated Bella Vista and

Thayer mining properties erected a 40-stamp mill

which began operations in 1907, employing plate

amalgamation, followed by leaching of the sands.

In 1907 and 1908 earth slides and freshets carried

tion, the proportion of solution to ore being about
8:1. The percentage of material from the 8-mesh
screens passing through various-sized screens is as

follows

:

aesh.
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flows through a 4-in. pipe to a cone-settler 25 ft.

diam. and 25 ft. deep, having a slope of 60° and

containing 5500 cu. ft. The upper 4 ft. of the set-

tler is cylindrical. The sizing test of the pulp at

this point is as follows

:

Mesh.

60 ..

80 ..

100 ..

120 ..

Per cent.

1

7

12

Mesh.

150 ..

200 ..

—200 .

Per cent.

4

10

58

The overflow from this settler goes to a tank 29

by 8 ft. containing 5550 cu. ft. This tank also re-

ceives the solution drawn from the sand-leaching

tanks. When the settler is full, it is discharged into

one of two Brown agitation tanks 15 ft. diam. by 45

ft. deep, having a conical bottom with a slope of

60°. and holding 6038 cu. ft. This pulp averages

about 66% moisture. Agitation is given for 12 hr.

in 0.10% cyanide solution and pulp is then drawn

through an 8-in. pipe by a Butters 8-in. centrifugal

pump and delivered to a cone-reservoir containing

5500 cu. ft., of the same dimensions as the first set-

tler which discharges into the Brown tanks. The

pulp is here kept in continuous agitation with air

at 25-lb. pressure until all is drawn into the filter.

Filtering is done in a 60-leaf Butters vacuum-filter

contained in a steel box having hoppers with 60°

bottom slopes. Three 3-in. overflow pipes carry off

the surplus pulp, while a 6-in. Price centrifugal

pump continuously delivers pulp to the fllter during

the time the cake is being formed, through a 4-in.

pipe at the top and on the side of the filter-box, and

distributed into the box by sixteen 1-in. pipes placed

over the leaves, being spaced so as not to interfere

with taking out the leaves. After a cake, averaging

114 in- thick, is formed, the pulp is discharged to

two tanks 141/2 by 6 ft. containing 990 cu. ft.

each, from which it is returned to the conical res-

ervoir; and when making a cake is also distributed

over the filter, by the 6-in. Price centrifugal pump
previously mentioned. The weight of dry pulp in

a cake on each leaf averages 550 lb. Wash solution

is admitted through the cake for 45 minutes, after

which the box is filled with water and washed for

5 minutes; then the cake is discharged by allowing

water under 40-ft. head to enter the interior of

the leaf. The vacuum is maintained by a 14 by 14-in.

Gould vacuum-pump running at 35 r.p.m. and driven

by a 6-ft. Hug water-wheel operating under a head

of 550 ft. The Butters pump is driven by a duplex

Pelton water-wheel. The cycle of operations aver,-

ages as follows

:

W Min.

Filling with pulp 8

Making cake 60

Returning excess pulp 8

Filling with wash solution 8

Washing 45

Returning wash solution 8

Filling with water 7

Wash with water 5

Discharging cake 8

Total 157

The discharged cake contains about 30% moisture.

Thirty tons of strong solution is drawn through

the leaves per cake, and 18 tons of wash-solution,

averaging 1.2 tons of wash-solution per ton of dry

pulp. The filter-leaves are washed in an acid tank

accommodating 3 leaves which is operated automat-

ically, drawing the acid through the leaf and then

forcing it out again, 0.2% hydrochloric acid solu-

tion being used for this purpose. The strong preg-

nant solution from the filter flows to a strong-solu-

tion gold-tank 39 by TMj ft., containiHg 8960 cu. ft.

This tank also receives the solution from the 29 by

8-ft. overflow tank. The weak solution is pumped

to a weak-solution gold-tank 20 by 6 ft., containing

1885 cu. ft. The strong solution is drawn through

6 rows of zinc-boxes, 6 compartments in a row. each

compartment being 24 by 24 by 24 in. and containing

5 eu. ft. of zinc-shaving. The weak solution flows

through 3 rows of zinc-boxes, 5 in a row. having

compartments of the same dimensions as the strong

boxes. The strong solution, before passing through

the zine-boxes, averages $3.40 per ton. and after

being precipitated averages $0.49 per ton. thus se-

curing an extraction of 86%. No effort is made to

obtain a thorough precipitation. The amount of

zinc consumed is 0.85 lb. per ton of ore. The strong

solution flows to a sump 35 ft. 3 in. by 71/0 ft. con-

taining 7450 eu. ft., from which it is pumped by

an 8 by 8-in. Gould triplex pump driven by a 7-ft.

Pelton water-wheel through a 3-in. pipe-line to the

battery storage-tank, 29 ft. 4 in. by 13 ft. 8 in.,

containing 9215 eu. ft. The weak solution is pumped

from the weak-solution sump containing 380 cu. ft.

to the weak-solution storage-tank, 35 by 71/0 ft., con-

taining 7215 cu. ft., by a Price 3-in. centrifugal pump.

Air is compressed by a Rand duplex 10 by 16-in.

compressor, which is relieved when making repairs

by a 16 by 10-in. Clayton air-compressor. The elec-

tric lighting system is supplied with current by a

75-kw., 300-amp., 250-volt General Electric dynamo,

running at 550 r.p.m. The two compressors, triplex

pump, and 3-in. centrifugal pump are driven by a

7-ft. Pelton water-wheel operating under a head of

550 ft. The precipitate is drawn from the zinc-boxes

to a tank 4 ft. 8 in. by 3 ft. 6 in. having a canvas

filter-bottom. A vacuum is maintained under the

filter, obtaining a product containing from 30 to

60% moisture.

Supplies for November were as follows

:

Pounds.

Cyanide *-34

Zinc 0.84

Lime 6.43

Pebbles and lining 2.31

The costs for November were as follows:

Labor: Crushing $0.18

Fine grinding 0.06

Classifying 0.02

Agitation 0.03

Filtering 0.06

Precipitating 0.04

Miscellaneous 0.04

Supplies

Power
Assaying

General, office, etc.

Total

$0.43

1.22

0.07

0.04

0.09

$1.85^
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Transvaal Stope-Drill Contest

The final report of the Transvaal Stope-Drill

Competition has appeared. The four surviving

drills made the following records:

Inches per Cost

minute per in pence

Footage machine over per foot

drilled. total time. drilled.

Holman, 2^6 12.799 0.742 9.77

Siskol 14,083 0.818 9.90

Holman, 2% 11.744 0.682 10.91

Chersen 11,781 0.684 11.94

The prize money was divided between the two
first-named drills owing to the fact that taking

everything into consideration there was little dif-

ference between the two machines. With regard
to the individual drills, the committee reports that

the Siskol was convenient in size, drilled fast, and
was very economical. Its long stroke and feed

were an advantage, while the ease with which it

could be handled made it popular. Its cradle was
faulty and lacked arrangement for adjustment
after wear in the slides or feed-screw nut. The Hol-
man 214-in. drill was, if anything, too small ; never-

theless, its maintenance costs were lower than any
of the other competitors; it drilled well and was
handled with ease. The Holman 2%-in. drill and
the Chersen were both handicapped by the travel

of the valves being too small, which gave consid-
erable trouble through frequent choking with dirt.

The New Century 0.0. machine was too small and
weak. The feed-screw and cradl? were too short.

In drilling a 4-ft. hole, as many as 5 drills were
necessary. The committee arrived at the following
general deductions as a result of the competition:

(1) that hanimer-drills were not suitable for the
general sloping conditions prevailing on the Rand

:

(2) that hollow steel cannot be recommended, owing
to its high cost and difficulty in tempering; (3) no
new type of 'rig-up' gear submitted or used came
up to the Holman type; (4) that any capable miner
can efficiently supervise the working of more than
two small machines: (5) that five native assistants

are necessary to enable a miner to run two ma-
chines properly; '(6) a good supply of drills should
in all cases be easily available for the miners; (7)

five natives being proved as neces.sary, the machines
can be strengthened, as one weighing 125 lb. can
under these circum.stances be as easily handled as

100-11). machines: (8) that under .suitable conditions

ground can be as cheaply broken with machines as

with hammer boys; (9) that machines with long-

stroke valve-gears are more efficient than those with
short strokes, as they are less liable to get choked;

(10) that machines with long piston-strokes proved
themselves superior to those with a shorter .stroke:

(11) that provision of a feed of not less than IH

inches ill length appears very desirable.

During the last twelve months many of the mines
have been conducting exjieriinents themselves with

different stoping-drills, and of course have arrived

at their own conclusions, which they are not likely

to modify to accord with the results obtained by

the Stope-Drill Competition, no matter how valu-
able from a competitive standpoint they may be.

At the Robinson Deep mine, controlled by the Gold-
fields group^ the supply of native labor has been
anything but satisfactory, with the result that there
was no alternative but to resort to the use of small
drills in the stopes. Some careful experiments
have been made at this mine with several makes
of small stoping-drills, with the result that with
small drills the cost comes out at 6s. per ton as
against 5s. lid. per ton by hammer boys. These
results are interesting, and seem to show that it is

possible that in the long run the mines, by a more
extensive use of the stoping-drill where conditions
are suitable, will be able to take a good deal of the
sting out of the threatened scarcity of native labor.

MONAZITE

Monazite is a phosphate of cerium, lanthanum,
praseodidymium, and neodidymium, containing silica

and thoria. Its thoria content varies from 1 to 20%.
Commercial monazite is recovered by mechanical and
electro-magnetic processes from placer gravel and
sand. In color, monazite varies from dull yellow to

reddish brown, and has a resinous luster. Its specific

gravity is 4.9 to 5.3, and it is readily recovered with
other minerals by wet concentration. It occurs in a
number of places in Idaho, notably on Grimes creek,

in Boise basin, where it is found in old placer tailing,

al.so close to bedrock in unworked placer ground, and
in the adjacent granite benches. Some progress has

been made here during the last year in working tail-

ing and virgin ground for both gold and monazite.

After screening and concentrating the tailing a con-

centrate is obtained which contains particles of mag-
netite, garnet, monazite, zircon, ilmenite, and a low
percentage of silica. These elements are separated

from each other by magnetic machines, the monazite

thus obtained being nearly 90% pure, and contain-

ing about 5% thorium. In this stage of purity mona-

zite is worth 12c. per pound. Thorium, which gives

monazite its principal commercial value, is in de-

mand for the manufacture of incandescent gas

mantles.

A COPPER-ALUMINUM ALLOY

A new alloy, said to consi.st principally of copper

and aluminum, is being placed on the market under

the trade name of cupsor. In color it is like gold,

polishes readily, and acquires a brilliant lustre, and

i.s, therefore, adajited for jewelry and to all orna-

mental purposes. It is further claimed to be highly

resistive to chemical influence. Not only is it said

to be immune from the attack of the ordinary at-

mosphere, from salt water and salt air, but it is

claimed that sulphuric acid, hydrochloric acid, lemon

juice, tomato juice, vinegar, etc., have no effect on

it. Cupsor can readily be machined and is easily

rolled and drawn into wire. The tensile strength

of cup.sor in the casting is estimated to be at least

80,000 lb. to the square inch. The Xo. 20 gauge

hard-drawn wire broke in a recent test ^it 138.550

lb. to the square inch. Its density is 8.11.
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The Mining Industry in Korea

By T. Haga

In the mining industry, as in so many other fields

of art and science, Japan and Korea have been in

every way closely related. To go back in history

to the reign of the Emperor Shomu (about 1200

years ago), the knowledge of this industry possessed

by the Koreans far excelled that of the Japanese;

but, while the latter, adopting the Korean art, made

great progress in it, the former still remained in

the primitive condition. However, after the Russo-

Japanese war several legislative changes were made
in Korea; and since the carrying out of the Mining

Regulations in 1906, the industry has gradually been

making progress, until at the end of last year it had

an extraordinary development, the production for

that year reaching 7,000,000 yen. Now that Korea

is annexed to Japan her mining industry has come

under the direct administration of Japan, and the

future of the mining industry in Korea will doubt-

less attract the attention of the Japanese as well as

foreigners.

Both vein and placer gold are among the

mineral products of Korea; and there are many
places well known as gold-producing districts. A
book on Korea, compiled before the Russo-Japanese

war, by the Russian administration of finance, men-

tions gold and iron ore as the principal minerals;

and names a total of 98 gold mines, of which 17 are

shown to be productive. According to the return at

the end of last year, there are among the mine-lots,

for which concessions have been granted, 117 gold

mine-lots, 38 of gold and silver, and 136 of gold

placer; but as the total number of mine-lots of all

minerals is 565, those of gold comprise over a half

of all the mine-lots. These are abundant in the

northern part, especially in Ping-an ; and the most

famous gold mine in Korea is the Wunsan. This

mine, which had been worked by Americans from
about 1888 to 1895, passed to the ownership of a new
company, the Oriental Consolidated Mining Co., the

capital of which, all paid up, is divided into 500,000

shares of 20 yen each. This mine now occupies a

most prominent place among all the mines in the

Japanese empire. It has six mines, each of which
has well equipped mills; the machinery is driven by
power transmitted from a hydro-electric plant. Ac-

cording to the reports from 1903, 230,000 to 300,000

tons of ore has been annually mined and treated

and $2,400,000 to $3,000,000 in gold was produced

:

an annual dividend was paid, the profits amounting
to 930.000 yen for 1908 and 1,110,000 yen for 1909.

When the concession for this mine was first

granted to Americans, people of different nationali-

ties endeavored likewise to secure concessions, and
various English, Italian, French, and Japanese com-
panies obtained rights. However, all these attempts

did not succeed as well as did the American under-
taking. Other gold mines, Sakushu (Japanese spell-

ing used for these names), Shojo, Kijo. and Sensen
in the northern Ping-an and Suan in the Yellow-sea

Province are developing; and among placers. Junan

district in the southern Ping-an, and the districts of

Zengi, Mokusen, Bugi, and Seishu in Chung-ehong

are famous. The methods of working are, however,

.

primitive, with little added improvement, and there

is ample room for the investigation of better prac-

tice ; but working on a large scale, as carried on in

America and Australia, cannot be introduced before

the nature of the strata has been carefully investi-

gated.

Limonite, magnetite, hematite, etc., are produced

in numerous localities. In 1899 there were 38 iron

mine-lots granted ; but owing to poor means of com-

munication, they are not all worked; indeed, only

those mines convenient for shipping along the river

Tai-dong and its tributaries are worked. However,

iron products for 1909 amounted to about 100,000

tons, and owing to great demand from the Yawata

Government Iron Foundry, gradually measures for

the extension of working were taken, and 130,000

tons were produced in 1910. Moreover, as it is esti-

mated that these mines would not supply more than

half of the requirement of ihat foundry, it appears

that the production will hereafter be increasingly

larger in amount. Besides, in Angaku, Yellow-sea

Province. 40,000 tons of hematite was mined, and it

is estimated 50,000 tons for the year 1910. Danpyo

20,000 tons, and Sainei 40,000 tons, etc. In the same

province are mines of limonite, which, at the begin-

ning of this year, became the possession of Hachi-

man Iron Foundry. The ore of Kenjiho is of good

quality, and being better situated for transportation

the mine will be worked within this year. And the

iron ore of Wakalfuri in Ping-an. and the micaceous

iron ore and magnetite of Shorinbo, in the Yellow-

sea Province, will be mined when international con-

ditions and means of communication shall have been

improved.

The graphite-producing regions in Korea are wide

in their extent. The production of this mineral is of

recent date ; the export of it. which amounted only

to about 20,000 yen a few years ago, has now reached

over 30.000 yen ; and will, it is expected, still further

increase in the future. Its chief producing district

is northern Ping-an, where flake graphite of good

quality is mined. Though graphite in powder is

quite generally produced, it is unfit for electrical

purposes and unsuited to the manufacture of good

crucibles. When good graphite from Ceylon sold

for 300 yen per ton at London, common graphite

from Korea was worth but 50 yen, but as the elec-

trical, mechanical, and engineering works are now
in prosperous condition, and as graphite is cheap, it

cannot be concluded that the demand will hereafter

fail, and the future of Korean graphite may be con-

sidered as hopeful. According to the return at the

end of 1909, the land concessions of graphite were

of 109 lots, which come next to the gold mine-lots in

number ; one-half of the graphite concessions were to

English investors.

Coal is produced in many places. The most famous

coalfield is the Pying-yang coalfield, stretching 15

miles along the Tai-dong river, where is produced

anthracite which is briquetted for use in the Navy.

The principal of the three strata has a width of 4
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to 27 shaku. There is almost no block coal, all being

fine.

Besides the preceding, Korea has copper mines,

aipong which Kapsan in the southern Ham-kuing

and Hu-chhang in Ping-an are famous. The con-

cession for working of Kapsan was obtained by

Americans, and according to their report, the ore

contains 10% copper, and will, it is said, long afford

profit. Besides, the gold mine at Suan in the Yellow-

sea Province produces copper; 100,000 tons mined

was worth 2,830,000 yen, of which 1,860,000 yen was

net profit.

The above are the principal minerals of Korea,

but the search for mines is not yet ended, and there

is no doubt that minerals to be exploited in the

future and those yet to be found are not few. In

view of the result of the previous undertakings the

future looks bright. For instance, though it may
require abundance of capital, all expenses for de-

velopment, mining, etc.. per ton of ore are as fol-

lows :

Yen*.

Development and mining expenses 3.18

Milling 1.16

Transportation 0.03

C} aniding 0.33

General expenses 0.74

Total 5.44

This cost can not only be well compared with that

of the greatest gold mines in the world, but is much
less than that of the mines in Australia and Trans-

vaal. Notwithstanding that methods are crude and

require much labor, there is a net profit of about

10%, which is undoubtedly due to the low cost of

production. In Korean mines, motive power is dear,

and so are, of course, consumable materials, which

are imported.

To look at the result of the operation of iron mines

at Chai-ryong and ehsewhere, as the expense of min-

ing and placing on board ships per ton of iron ore

is 2 yen. and 30 to 40 sen, while the purchase price

by Yawata Government Iron Foundry is about 5 yen

and 80 sen, there will be fair profit. Of graphite

mines, if we deduct from 50 yen, the price at Lon-

don, the freight of 12 to 18 yen, there is the balance

of 32 to 38 yen ; and if we again deduct from these

the cost of production, it will be no difficult matter

to get a profit of 25% for the capital.

The future of the mining industry of Korea de-

pends upon the Japanese nation. Abundance of

capital must be provided, the means of communica-

tion and transportation must be improved, and they

must abolish the laws which fetter the development

of the mining industry; but it is still more important

that the habit common to those engaged in the min-

ing indu.stry, that of securing possession of mine-

lots for mere speculation, be discontinued or pro-

hibited. Of all the mine-lots granted 575,399 are to

Japanese, 145 to natives, and 31 to foreigners; but

those possesed by the Japanese, who have the great-

est part, which are actually at work, do not exceed

10%. and 90% are left untouched. This is due

•either to the fact that they occupied so many lots, in

•Yen= 99.7 cents.

order to sell them at high price when the opportunity

offers, or to the blind belief that Korean mines could

be easily worked with small capital. However, when
foreigners would purchase their rights, they ask ex-

orbitant prices for them ; on which an American said

:

"If the Japanese continue this practice, all their

miiie-lots will fall into the hands of Englishmen and
Americans." In short, it is, I think, far better to

co-operate with foreigners by making reasonable pro-

posals, or to sell their rights to the latter at moderate

price and get the real benefit resulting from the

working of such mines, than to possess a great many
mine-lots without capital to work them, and thus pre-

vent the development of the mining industry. In^

conclusion, I have to add that the Japanese want sin-

cerity in the conduct of business. The director at the

Wunsan gold mine, Mr. Meserve, has been there in

his service for twelve years and superintended the

business; and the undertaking has made a profit of

about 10%. The great-mindedness of a company that

entrusts the management of an enterprise involving

ten million yen, and which is 10,000 miles from home,

to the same man for twelve years, is admirable, yet a

man of integrity and industry like Mr. Meserve, is

one most needful for the future development of

Korea; and affords, at the same time, a good model

for the Japanese.

TIN MINING IN BOLIVIA

The annual report of the British legation at La

Paz, Bolivia, shows continued activity in tin mining,

which furnishes the most important article of ex-

port. Shipments during the first six months of 1909

amounted to $6,767,000 (U. S. currency). Among the

operating companies the following is mentioned:

Andes Tin Co., an American concern, which has

spent a great deal of money on the erection of a

hydro-electric power-plant. Its concentration plant

is now in course of erection. Patches of rich ore are

found, and there is an abundance of water from the

melting glaciers above the mines on the high peaks

at an altitude of 18,000 ft. The mines themselves

are at an altitude of 16,000 to 17,000 feet.

PLATINUM MINES IN COLOMBIA

The National Assembly of Colombia passed a law

in October last in regard to platinum mining in that

country. The act provides that platinum mines shall

be adjudicated by the nation, and that they may

be denounced by anyone on the terms and conditions

established by the laws on gold and silver mining.

It is provided that all adjudications in favor of

foreigners in the districts of Choco and Darien shall

be suspended until the completion of the work of

revising the law. Mines in the beds of rivers are

not to be adjudicated, and natives can continue to

wa.sh platinum in the river beds.

The tungsten ore found in Signal district, east-

ern San Bernadino county, California, is hiibnerite

and is high-grade mineral. The tungstate occurs

in a quartz gangue, the vein having a comb struc-

ture.
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What is Cyanamid?

By John Woods Beckman

The following, in view of some recent discussion

relative to improvements in the cyanide process,

is of interest to all metallurgists. It is abstracted

from Metallurgical and Chemical Engineering:

At the present time there are three different sub-

stances that go under the name of 'cyanamid.' But

only one of these has a legitimate right to the name.

The substance with the right to the name is one

whose chemical formula is H,N.CN, and the name

of cyanamid indicates to the chemist that an amid

(NH„) group is combined with a cyanogen (CN)

group forming cyan-amid. It is produced in the

following manners

:

Cyanogen chloride is introduced into a solution

of ammonia in ether, and cyanamid is formed ac-

cording to the following formula

:

CNCl + 2H3N= CN.NH. -f NH.Cl

If tio-urea is treated with the oxides of lead or

mercury in an aqueous solution, cyanamid is formed,

and the reaction can be written in the following

manner

:

NH,.CS.NH,= CN.NH, + H,S

Also if a cyanamid salt be treated with an acid

under special conditions cyanamid will be produced.

Pure cyanamid is a white, crystalline, deliquescent

mass, soluble in water, alcohol, and ether. It melts

at 40° C. One characteristic feature of cyanamid

is its tendency to polymerize, forming dicyandiamid,

and even higher products of polymerization, such

as melam. The polymerization of cyanamid takes

place when a solution of cyanamid is being concen-

trated or being kept for any length of time. If

cyanamid be heated to 150° C. it polymerizes with

great violence. Chemically cyanamid can be either

classed as weak acid or as a weak base. As an acid

it will form salts with metals, such as silver, calcium,

and others. Of these salts the calcium salt is the

most important. As a base, cyanamid will form a

number of salts: with acids these salts as well as

most of the metal salts are very unstable. Cyana-

mid, as well as a number of its salts, is an unstable

chemical complex that very readily transforms if

conditions are right in two different directions,

polymerizing forming dicyandiamid, or hydrolizing

forming urea. The substance that is most generally

known by the name of cyanamid is the product ob-

tained in the process of fixing atmospheric nitrogen

with calcium carbide. Cyanamid is the name most

generally used for this compound, but a trade name
of 'lime-nitrogen' for this product is being used.

The only right lime-nitrogen has to the name of

cyanamid is that one of the components of the pro-

duct is a calcium salt of cyanamid.

The chemical formula for 'lime-nitrogen cyan-

amid' can only be expressed in the following )nan-

ner

:

a-CaCN, + i/CaO + zC + uCaC,

From this formula it will be readily seen that this

compound is a heterogeneous substance and of no

definite chemical composition, nor do its components

appear in the same ratio all the time. To explain

the composition it is necessary to give, in brief, the

chemLstry of the formation. If calcium carbide is

heated in an atmosphere of nitrogen, the carbide

combines with the nitrogen with great avidity, ac-

cording to the following formula:

CaC, + 2N = CaCN^ + C

This reaction explains the existence of free car-

bon in the graphitic modification in the cyanamid,.

while the free CaO is an unavoidable admixture.

The carbide used for the fixation of the nitrogen,

contains a considerable amount of free CaO as dilu-

ent, and this naturally will appear in the finished

cyanamid. A small amount of carbide is unavoid-

able, as it is impossible with the present state of

the art to totally bind all the carbide within rea-

sonable time. The chemical nature of cyanamid or

lime-nitrogen is a very complex question, and even

more so than for the pure cyanamid NH,.CN, on

account of the unavoidable CaO. An Italian agri-

cultural chemist by the name of Ulpiani has made

some extensive researches on lime-nitrogen, and has

found that lime-nitrogen is permanently changing

its chemical structure, even only by storing same

and under the influence of ordinary" atmospheric

conditions. What part the air-slacking of the lime

may play in this chemical rearrangement of the

chemical structure of lime-nitrogen, or. more cor-

rectly, the calcium salt of cyanamid. is hard to

determine. The calcium cyanamid is of an unstable

structure and forms with great ease polymerized as;

well as hydrolized compounds. In treating the

lime-nitrogen with water, even with small amounts,

still more complex phenomena take place, basic as

well as acid calcium cyanamid salts are formed,

with the free lime present; urea is formed: calcium

cyanamid carbonate may be formed, and a quan-

tity of others, including dicyandiamid and free am-

monia. Ulpiani has made extensive research re-

garding the action of lime-nitrogen with various

acids and in various solutions, and these are able

to spread a good deal of light over an exceedingly

complex chemical problem, which is growing more

and more important as new uses for cyanamid are-

developed.

These researches of Ulpiani have also shed light

on the fertilizing value of cyanamid. and he proves

conclusively that it is not cyanamid or dicyandiamid

that is the direct fertilizing ingredient in lime-nitro-

gen, but it is the result of hydrolization. the urea,

which is acted upon by the bacteria, and ultimately

transformed into a nitrogen compound that can be

absorbed by the plant.

The third product that claims the name of cyan-

amid bears it only as a trade name. Lime-nitrogen

is mixed with a certain percentage of sodium nitrate

and with a low-grade nitrogeneous material as a

diluent to regulate the nitrogen contents of the fin-

ished product, and is then called 'cyanamid.' This

material is compounded exclusively for the fertilizer

trade and is of no chemical importance. It is ap-

parent from the above that the name of cyanamid

is one that has lost its original meaning and has
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come to indicate altogether different substances to

different groups of people. The name 'cyanamid'

should stand for the chemical compound known by

the formula, HoCNj.

'Lime-nitrogen,' although a meaningless name, as

meaningless as if gypsum were called 'lime-sulphur,'

may remain the name for the product now generally

known as 'cyanamid.' while for the third product

a name like 'cyanamid compound' or 'lime-nitrogen

compound' would probably answer, thus clearing up

a question of names that is becoming more and more

complex the wider the field stretches in which 'lime-

nitrogen' can be used.

Antonio. Good pressure has been observed in this

field and it is likely that a large quantity of com-
mercial gas could be secured. It would be difficult

to find a more favorable locality for the introduc-
tion of natural gas than San Antonio. The price

of coal in Texas runs from $5 to $6.50 per ton.

Even the lignite production does not begin to supply
the demand.

WHITE HORSE DISTRICT OF CANADA

BOUNDARIES OP MEXICAN MINING CLAIMS

The Mexican mining law which went into effect

January 1, 1910, contains the following, relative to

marking boundaries:

Article 7. The period of one year is granted to

mining proprietors who have not marked the boun-

daries of their mining claims with monuments in

order that they may do so. The one who does not

comply with this provision shall be responsible for

the damage and loss which he causes a third party,

and, besides he shall incur a fine of PlOO to ^500^

($50 to $250 American currency), which the Depart-

ment of Fomento shall impose upon him on receiving

verified notice of the infraction.

If, after the fine has been imposed, the responsible

party should persi.st in the omission for a period of

thirty days he shall be consigned to a judicial au-

thority in order that he may impose upon him th '

penalty for disobeying legitimate order of authority,

and the Department of Fomento may also have the

monuments constructed at the expense of the inter-

ested party.

TEXAS GASFIELDS

Natural gas in Texas, according to a report re-

cently issued by W. B. Phillips, is used in several

cities. Dallas and Ft. Worth, with a population

of about 170,000, are supplied from the Clay county
fields, .south of Red river. The gas is piped 110

miles and the base price is 50c. per 1000 cu. ft.,

with a substantial reduction to large and regular

consumers. Wichita Falls, Wichita county, i)ipes

its gas from the Clay county fields also, and the

price is 9 cents. In addition to these cities, Laredo.

Webb county, on the Rio Grande, also has natural

gas piped for 20 miles, while Atlanta, Cass county,

and Corsicana, Navarro county, have local supplies

that could be much more extensively used than is

the case at present. There are four known gas-

fields in Texas which appear to have suflScient gas

for all ordinary purj)oses, in the counties of Clay.

Cass, Navarro, and Webb. The Clay county gas

comes from the same general field as the oil. The
Navarro county gasfield is closely associated with

the Corsicana and Powell oilfields. There is prob-

ably another large gasfield in Texas which has not

been developed. It is from 15 to 20 miles south

and southwest from San Antonio and lies between

White Horse is at the head of navigation on the
Yukon river, or more properly the Fifty Jlile, a tribu-

tary and headwater of the Yukon, and is the north-
ern terminus of the White Pass & Yukon railway. It

is the transfer point from rail to river service of the
White Pass & Yukon railway, which service extends
about 560 miles, from Skagway, Alaska, to Dawson,
Yukon Territory. Its population in summer is about
1500 and in winter 250. The season of open naviga-

tion extends from June 5 to October 10. During
winter the White Pass & Yukon railway maintains a

stage service between White Horse and Dawson.
There is railway service between White Horse and
Skagway daily except Sundays. On the river di-

vision the service is such as facilities will permit,

about four boats a week. At close of navigation the

stage service commences, using wheels until sleigh-

ing is practicable, about November 15. There is a

weekly service while the wheeling lasts, then a tri-

weekly service by sleighs. The run to Dawson, 325

miles, on wheels is made in six days, on sleighs in

five days. The Canadian Government has con-

structed a wagon-road between White Horse and

Dawson, which is 125 miles shorter than the river

distance.

Deposits of copper were discovered in this district

in 1898, since which time efforts have been made to

operate, but generally by parties without sufficient

means to handle successfully the low-grade ore pro-

duced. Recently, however, the Atlas company of

Spokane has expended $50,000 to $75,000 in im-

provements on the Pueblo mine, having installed

modern machinery, erected substantial buildings,

etc. The White Pass & Yukon railway has erected

at Skagway ore bunkers and equipment for trans-

ferring the ore from ears to ships. By this equip-

ment ore was inindled to the ship at the rate of 30O

tons per hour. The mineral belt extends for ten

miles or more. The copper of this district, though of

low grade, from 3 to 5%, is in demand by smelters

on account of its fluxing qualities ; hence a very low

smelting rate is obtained. Twenty-five miles south

of White Horse is the recently discovered Wheaton

silver-gold quartz district, the properties in which

have not yet proved their value, but so far as work

has been done the outlook is promising. Fifty miles

south, along the shores of Lake Atlin and arms, is

an extensive section called the Conrad district, two

or three mines in which are regular shii)pers of

silver-gold ore, which goes to the Tacoma Smelting

Co. The principal shipper is the Yukon District Gold

Mining Co., whose mine is owned principally by

William MacKenzie, a Canadian capitalist, but isthe San Antonio and the Medina rivers and along

this latter stream from its confluence with the San ' managed and operated by J. TI. Conrad.
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Discussion

Readers of the Mining and Scientific Press are invited to

use this department for the discussion of technical and other

matters pertaining to mining and metallurgy. The Editor

welcomes the expression of views contrary to his own. be-

lieving that careful criticism is more valuable than casual

compliment. Insertion of any contribution is determined by
its probable interest to the readers of this journal.

An Explanation Wanted

. The Editor

:

Sir—Possibly the explanation of the good results

obtained by I. A. Jackson, Jr., when using potassium

acetate in his cyanide solution and a mixture of

lead oxide and shavings in the top-box, may be due

to the fact that such a solution dissolves a little

lead which would be reprecipitated on the zinc-

shavings, forming a lead-zinc couple, which is known
to be effective in precipitating gold from foul, or

weak, solutions. If your correspondent had ar-

ranged for a small quantity of lead acetate solution

to drip into the first zinc-box, he might have ob-

tained an equally satisfactory result.

H. Jones.

Minas Geraes, Brazil, December 16.

A B C of Empire Drilling

The Editor:

Sir—In the article by Messrs. Hutchins and Stines

in the January 7th issue, on the 'A B C of Empire
Drilling, ' the ground in which the drilling was done

was apparently firm and without boulders. In com-

pany with J. J. Martin, I had occasion to use this

drill on the Unuk river, British Columbia, last fall.

The ground to be tested was a loose gravel and
sand containing boulders up to 2 ft. diam. On
account of its extreme looseness, the drill could not

be started as described in the article. It was found
necessary to sink a pit about 4 ft. deep and 4 by
3 ft. area. The cutting-shoe, attached to the pipe,

was then placed in the centre of the hole, and the

excavated material, the volume of which had been

carefully measured, and which had been washed to

recover the contained gold, was shoveled back into

the hole, care being taken to keep the pipe ver-

tical. At times boulders of some size were reached
in sinking, usually of granite or gneiss, and even

at a depth of 20 or 25 ft., owing to the looseness

of the ground, the cutting-shoe would often work
around the .side of the boulder, throwing the whole
pipe out of plumb and interfering seriously with

the pumping eperations. To offset this difficulty,

a 'dead-man' was buried about 2 ft. deep just in-

side the circular path traveled by the horse pulling

the sweep, exactly in the direction in which the

pipe was leaning. Braced against this was laid a

tree 8 to 10 in. diam. and long enough to rest against
the pipe about 3 ft. above the ground. The tree

was forked or notched to hold it firmly against
the pipe. By nailing on a few planks as a support,
it was weighted down with about 200 lb. of rock,

and then, by the vigorous use of a 16-lb. sledge,

was driven down until the pipe was again in ver-

tical position. The 200-lb. weight served to keep
the brace in position while the pipe was revolved.

as without it the brace would work up in a few

turns of the pipe. It would also be well to have

plenty of cutting-shoes on hand, especially if there

is any likelihood of running into boulders, as in

over half the holes drilled the shoes had teeth brok-

en off, and in one case half the shoe snapped off.

R. B. McGiNNis.

Berkeley, California, January 18.

Amalgamation Following Fine Grinding

The Editor:

Sir—I read the contribution by C. F. Spaulding

in the issue of the Mining and Scientific Press of

December 31, on 'Amalgamation Following Fine

Grinding', with great interest, and, I believe, some

profit. Without doubt there are many places where

a high extraction of gold from ores can be obtained

by this very simple method. The suggestion which

most attracted me in Mr. Spaulding 's article was

his proposal to utilize a revolving amalgamating-

barrel provided with interior radial 'wings' which

were calculated to promote the efficiency of amal-

gamation. That his idea is correct, I believe to

Sbe true, and also feasible. In fact, Mr. Spaulding

practically describes a machine which was intro-

duced in San Francisco about 1893, or perhaps ^
year or two later, which was known as the Gold

King amalgamator. It consisted of a cylindrical

iron shell, about 5 ft. long and 12 in. diam.. so ar-

ranged that it could be tilted somewhat from a hori-

zontal position, the grade being ad.justable within

the limit of 2 or 3 inches. This cylinder was di-

vided into two parts longitudinally, the upper half

being attached to the lower by several hinges, so

that the interior of the machine was rendered ac-

cessible by throwing back the upper half. It was
lined with silver-plated copper plates and was pro-

vided, as suggested by Mr. Spaulding, with four

radial wings of copper plate which extended the

full length of the machine. The cylinder rotated

about its longer axis, the pulp being introduced

by means of a hopper at the upper end and dis-

charging through an aperture at the centre of the

lower end. In its rotation the pulp came again

and again in contact with the amalgamated surface

of the plates, and, contrary to theory, did not scour

if there was any gold to amalgamate. Any plate

will scour from the action of passing mill-pulp, if

there is no gold present to build up a layer of

amalgam. The Gold King amalgamator did splen-

did work at a number of places, but so strong

was the almost universal prejudice of boss niillmen

against any mechanical device to assist in amalga-
mation, that it was found very difficult to introduce

the machines in California mills, and to keep them
there until an impartial trial had been given them.

I saw the gold amalgamated in this machine from
concentrated black sand from an Alaska beach, and
also saw the plates of a machine cleaned up that

had been run on quartz-mill tailing, the machine
making a very creditable saving.

W. H. ST0R\fg.

San Francisco, Januarv 20.
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Concentrates
Most of these are in reply to questions received by mail.

Our readers are Invited to ask questions and give informa-
tion dealing witii the practice of mining, milling, and smelting.

Ocean steamships cost, per ton of capacity, an

average of $71. Lake steamers cost $41.50, river

tow-boats and barges suitable for carrying 10,000

tons of freight on 8V2-ft. draft, $12, and railway

freight cars, approximately $20 per ton of capacity.

Patent for a lode claim includes all the surface

within the boundaries of the claim, not excepted

in the patent itself. A subsequent locator of an

overlapping placer claim acquires no rights within

the limits of the lode claim.

Specular iron is very often mistaken for galena.

When uncertain, scratch the mineral with the point

of a knife-blade
;
galena makes a lead-black streak

and specular iron one which is dark red. Specular

iron sometimes contains gold. An instance occurs

at the old Roberts mine on Castle creek at the south

end of the Bradshaw mountains in Arizona, as also

in Brazil, where the iron is auriferous.

A mill, or other machinery, placed on a mining

location, or in the vicinity, for the treatment of ore

from the claim or group of claims, is properly charge-

able to 'annual labor' performed on the mines them-

selves. However, the machinery should be placed

in position as soon as possible, or it may be con-

strued as a subterfuge, the machinery not in place

being easily movable from one site to another.

Base ore assaying but $1.10 per ton, no matter

what the metal representing this, whether gold, sil-

ver, lead, zinc, copper, or other metal, is too low

grade to afford a profit under ordinary working con-

ditions in Montana, or, in all probability, anywhere
else, and if there is a c6mpany in Montana operating

a mine at a profit producing ore of this character

this department has no knowledge of it.

Nitro powders must not be thawed rapidly, nor

chilled quickly. This class of explosives should be

kept constantly at as near a normal temperature as

possible—70 to 80 degrees. This can usually be ac-

complished by storing the powder in a stone or con-

crete warehouse having thick walls. Only sufficient

for the day's use should be kept in the mine, and
no large amount at any one place underground.
Where several boxes of powder are required daily,

it should be distributed to as many separate places

as possible, to minimize serious disaster in the event

of a premature explosion.

Boiler explosions are frequently caused by the

water becoming too low. Be careful that the proper

amount of water is in the boilers when in service.

Don't fail in this. Don't permit the water to get

low. Don't depend on the automatic water-feeder.

See to it yourself that the boiler gets the proper

amount of water. Don't fill an empty boiler with

water when there is a fire in the furnace or when the

furnace walls are hot. Don't let any one else do this.

Remember that water coming into contact with hot

metal will crack the metal. Don 't permit any person

to draw water from the boiler when there is a fire

under it. Your personal safety and the safety of the

boiler require strict observance of this rule.

The diamond mines at Kimberly, South Africa,

have now been worked by underground method for

nearly twenty years. Mining was all formerly by open

pits. The diamond ground is now reached by means
of levels run from vertical shafts, sunk at some dis-

tance from the rudely circular deposits, in what is

called the rim or edge of the pit. Mining operations

at these mines are on a very extensive scale, and
although thousands of tons are broken down and
hoisted daily, much of the diamantiferous earth lies

exposed to the weather for four years to permit dis-

integration before it is sent to the crushing mills.

One element of danger in shafts not kept in first-

class condition arises from the liability of skips,

buckets, or cages getting 'hung up' in the shaft while

descending, the engine continuing to unwind the

cable, which coils up about the carrier in the shaft.

Sometimes this accumulating weight causes the ob-

struction to be forced aside and the skip takes a drop

of a greater or less distance, generally with disas-

trous consequences. On one occasion when an acci-

dent of this character occurred, the rope continued

to unwind, a loop of it descending some distance be-

low the skip. The latter suddenly broke away and

fell, passing through the loop, tying the cable in a

hard firm knot which it was impossible to untie. The

cable was cut above and below the knot with a hack-

saw and the knotted section of cable was placed in

the California State Mining Bureau, at San Fran-

cisco, California.

Horse-power is an arbitrary measure of the duty

required of, or done by, a motive force, whether it

be water, steam, electricity, gas, or some other form

of energy capable of being controlled and utilized.

Before the steam-engine was invented, either water

or animals, though sometimes human beings, sup-

plied the needed force. When the steam-engine be-

gan to be utilized, and standard for measuring the

power developed by this new device was required,

it was then that James Watt made experiments

which resulted in fixing as the capacity of a large

powerful horse the lifting of 33.000 lb. 1 ft. in one

minute. This has since been the basis of estimating

the power capacity of engines, water-wheels, and

other devices capable of transmitting energy. To

estimate the power of an engine of the piston type,

a very simple formula has been devised : Hp. =
"sswo where P is the pressure of steam or air in

pounds; L is the length of stroke of piston in feet;

A is the area of the piston in inches, and N is the

number of the strokes of the piston per minute.

In engine design the diameter of the piston always

bears a reasonable relation to the length of stroke.

The latter is seldom less than the diameter of the

piston, nor does it often exceed twice its diameter.

High-speed engines usually have a relatively short

stroke, and slow-speed engines a long stroke.
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Special Correspondence

WASHINGTON, D. C.

Synopsis of Bill Providing for Leasing Alaskan Coal Lands. — Pro-

posed Disposition of Cunningham Claims.

The one result likely to come out of the controversy

over the Cunningham coal-land claims in Alaska is a

definite law under which Alaska's resources may be de-

veloped. The controversy put the Alaskan situation square-

ly before Congress years before it might otherwise have

been reached. The President recently called a number of

the members of Congress and his Secretary of the Interior

into a conference, and urged the necessity of prompt action

on the coal lands of Alaska, the oil situation in California,

and the general subject of appeals from the Department

of the Interior. Those present were Knute Nelson, of

Minnesota, chairman of the Senate Committee on Public

Lands; Reed Smoot, senator from Utah; Frank P. Flint,

senator from California; Prank W. Mondell, of Wyoming,

chairman of the House Committee on Public Lands; and

Herbert Parsons, of New York, also a member of the House

Committee on Public Lands. As a result of this confer-

ence, five bills have been introduced in Congress—three

by Senator Nelson and two by Senator Flint. They are

as follows; By Mr. Nelson, to provide for the leasing of

coal lands in Alaska; to pi-ovide for appeals from decisions

of the Secretary of the Interior to the Court of Appeals

of the District of Columbia; authorizing the validity of

certain coal-land entries in Alaska to be tried and deter-

mined by the Court of Appeals of the District of Columbia.

By Mr. Flint, to provide for the granting by the Secretary

of the Interior of permits to prospect for oil and gas

upon mineral lands of the United States, and of leases of

public lands for the production of oil and gas after dis-

covery; and a bill to protect the locators in good faith

of oil and gas lands who shall have effected an actual

discovery of oil or gas on the public lands. The most im-

portant of these is the bill providing for the leasing of

coal lands In Alaska. It provides that all lands in Alaska

to which patents have not been earned or to which vested

right has not been acquired, and which contain deposits

of coal, are reserved from all forms of entry, appropria-

tion, and disposal except under the provisions of this act;

that all other minerals in such lands shall be expressly

reserved to the United States and from disposition under

this act; that any citizen of the United States, association,

or corporation of such persons may apply to the Secretary

of the Interior for a license to prospect and explore for

coal, or for a lease to mine and extract coal from an area

of land not exceeding 3200 acres in any one license or

lease. The license to explore will be for a term not ex-

ceeding two years and the compensation shall be 25c. per

acre for the first year and 50c. per acre for the second

year, with the privilege of leasing the coal on the lands.

After the discovery of coal, the locator may obtain a

lease to run 30 years, at a royalty to the United States

of 5c. per ton of coal extracted if the lease is made within

10 years from date of the passage of the act; if the lease

is made after that period, then at a royalty of 6c. per

ton, and in addition to such royalty a rental is to be

paid each year as follows: 50c. per acre for the leased

premises for the first year, $1 per acre for the second year,

%2 per acre for the third year, and $4 per acre for each

and every year thereafter during the continuance of the

lease. Such rental for any year shall be credited upon

the royalty accruing during that year. Every such lease

granted under the provisions of this act shall be upon

the conditions that the lessee shall not monopolize, or

attempt to monopolize, the trade in coal; that the lessee

will at all times sell the coal extracted at just, fair, and
reasonable rates, and without any discrimination in price

as to persons or places, the Interstate Commerce Commis-
sion to have jurisdiction over the territory and the laws

relating to common carriers to apply. The Secretary of

the Interior may renew a lease for an additional period

of ten years, but in such cases the royalty shall not be

less than 6c. nor more than 15c. per ton run-of-mine.

The lessee shall not, without the consent of the Secretary

of the Interior, assign his Interest in the leased premises

to anyone else. The Secretary may issue a limited license

granting the right to prospect and mine for domestic use,

and to dispose of for local consumption, coal belonging

to the United States, a specified area, not to exceed 40 acres

to any one person for a period of not exceeding 10 years,

on the payment of a royalty per ton of coal. It shall be

the duty of the Secretary of the Interior to ascertain as

soon as may be whether any of the coal deposits are suit-

able and well adapted for the use of the Navy of the

United States, and it such deposits are found, the Secretary

under the direction of the President, may withhold and

withdraw the same from exploration and lease under the

preceding provisions of this act. The Secretary of the

Interior, in conjunction with the Secretary of the Navy,

may, on behalf of the United States, lease such coal de-

posits for the purpose of mining the coal and supplying

the same to the Navy and the revenue cutter service at

an agreed price per ton, to be specified in the lease, and as

to such coal furnished the United States, no rental or

royalty shall be paid therefor by the lessee, but the same

shall be taken into account in fixing the price at which

the coal is to be supplied to the United States.

The third bill presented by Mr. Nelson provides that

the Commissioner of the General Land Office shall, within

90 days after the passage of this act, certify directly to

the Court of Appeals of the District of Columbia, a tran-

script of the entire record on file in his office of the so-

called Cunningham coal claims, these claims to be finally

passed upon by this court. This course is opposed by

Gifford Pinchot, the former Forester, who recently stated

his views on the Cunningham claims in a brief presented

to Mr. Taft. Mr. Pinchot declares that no resort to a

court or rehearing of the case is necessary to secure justice

and protect the people's property. "The case against the

claimants is already conclusive," says Mr. Pinchot. "I be-

lieve the duty of the Executive in regard to the claims

is obvious and immediate. The claims should be canceled

by the President forthwith." James Wickersham, of Fair-

banks, Alaska, delegate to Congress, has Introduced a bill

dealing with the mining interests of Alaska. He would

have it provided that no association placer-mining claim

shall hereafter be located in Alaska in excess of 40 acres;

that on every single and association placer-mining claim

hereafter located in Alaska, and until a patent has been

issued therefor, not less than $100 worth of labor shall

be performed or improvements made during each year,

including the year of location, for each and every 20 acres.

He would also provide that not more than two association

placer-mining claims shall be located by or for any asso-

ciation of persons in any month, and not more than 24

in any year. The urgent deficiencies bill, which has al-

ready become a law, carried with it $100,000 for the investi-

gation of the mineral resources of Alaska.

JOHANNESBURG, TRANSVAAL
Development of the Cinderella. — Change in Transvaal Practice. —

Artificial Methods of Ventilating Mines.

The Cinderella Consolidated, an important amalgamation

of General Mining & Finance Co. and Barnato Bros, inter-

ests in the neighborhood of Boksburg on the East Rand.

gives promise of becoming one of the foremost gold pro-

ducers of South Africa. At present, development is pro-

gressing rapidly in order to prepare the mine for the in-

creased scale of producing operations to which the company
is pledged. In order to facilitate exploitation of the mine,

sinking of a new central shaft was commenced a short time

ago and good progress has been made. This shaft has

seven compartments, and erection of the permanent steel

headgear and ore-bin has been completed, while the depth

attained in the shaft at the time of writing is between 100
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and 200 ft. In the past it has been the practice In the

Transvaal to erect temporary sinking headgear at the out-

set of sinking operations and not to proceed with the

erection of the permanent structure until the bottom of

the shaft is approaching its ultimate depth. Of late, how-

ever, a different practice has come into favor and at both

the Government gold mining areas on Modderfontein and

at the Cinderella Consolidated, the erection of the per-

manent headgears has been undertaken at the commence-

ment of sinking. Practical proof of the earnest desire of

the big mining companies to Improve the ventilation of the

underground workings along the Main Reef is to be found

In the extent to which artificial methods are being intro-

duced to increase the volume and the quality of the air

circulating through the various properties. It has been

charged that the Rand has been backward in the matter

of artificial ventilation. Perhaps this charge has not been

•wholly unfounded, but, generally speaking, the conditions

obtaining In the majority of mines have compared favor-

ably with those prevailing in other gold mining districts.

However that may be, the East Rand Proprietary Mines,

Cinderella Deep, and Village Deep took the lead a little

-while back In the Installation of fans, and It Is now Im-

portant and satisfactory to learn that at the Crown Mines,

City Deep, Rose Deep, Nourse Mines, Robinson, and New
Modderfontein, fans are to be Installed and elaborate sys-

tems of ventilation carried into effect. The types of fans

Jn chief favor are of the Sirocco and Ratteau makes.

BUTTE, MONTANA
Ufigaiion Over the Parrot.— Committee of Legislators Inspects Mines

to Investigate Conditions. — AUairs of Butte Superior.

Two of the minority stockholders of the Parrot com-

pany brought a suit In the United States Court asking

that the sale of the property to the Anaconda company

of appraisers to go over for one week. The complainant

sets forth that the party to the suit owns 1210 shares of

Parrot stock, and that in 1899 the Anaconda company en-

tered into a conspiracy to deplete the assets of the Parrot

and get possession. It is stated that, possession having

been secured, the Parrot smelter was closed and the treat-

ment of the ores turned over to the United Metals Selling

Co., which turned it over to the Anaconda company. It

Is alleged that this caused a loss to the Parrot company of

$500,000. It is further claimed that the smelting works at

Gaylord were dismantled, causing further loss of $1,000,000.

The sale of the Adventure claim to the Red Metals com-

pany Is alleged to have resulted In a further loss of $1,000,-

000; that real estate and mining claims were sold to vari-

ous parties, entailing a loss of $10,000,000. It is claimed

that a reasonable value of the property is $50,000,000, and
that the dumps and tailing are worth $5,000,000. In con-

clusion, the complaint says that at least $100,000,000 has

been lost to the stockholders through the bad management
of affairs, which, added to what would be a fair value of

the property if handled by the company itself, would make
about $200,000,000.

From time to time one hears statements to the effect

that many of the underground workings of the mines In

this district are not fit for a human being to work In,

so when P. J. Duffy, a member of the State Legislature

and a former president of the Miners' Union, Introduced

a resolution in the House calling for a joint committee of

the two houses to investigate conditions, it was promptly

passed, and just as promptly the two committees came to

this city. Accompanied by the president and vice-president

of the Miners' Union and officials of the Anaconda com-

pany, the committees inspected the underground workings

of nine mines In two days. The secretary of the committee

carried with him a thermometer and at places where it

was claimed that the heat was practically unbearable, the

Butte Mining Scene.

he set aside on the ground that the property was disposed

of at a price not commensurate with its value. The case

came up in .Judge Lynch's court when an attorney rep-

resenting B. N. Richardson. H. B. Jackson, Isaac Bradford,

and Mary A. Knight, all of Boston, asked that the appli-

cation made several months ago for the appointment of

appraisers to value the property be dismissed, as a settle-

ment had been effected. The request was granted, and

then an attorney on behalf of Wllliani F. Wall and Louis

Fobs of Boston asked that the matter of the application

of his clients for the appointment of appraisers be con-

tinued until a suit he had just filed in the Federal court

.Is disposed of, and It was decided to allow the question

temperature was taken. The Miners' Union representatives

pointed out to the committee the worst places In the mines,

and the legislators stopped and conversed with the miners

at work as to the ventilation in drifts and slopes. In one

place where it was reported to the law-makers from an

outside source that the men could not work more than

25 minutes at a time, one of the miners was asked by a

committeeman how long he could work there, and his

reply, as given by a person who heard the question and

answer was: "Why, I can put in my eight hours and

then go out and have a h— of a time during the night."

In speaking generally as to the inspection, the chairman

of the committee said that none of the miners was found
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who had any particular complaint to make as to condi-

tions. In several places visited the thermometer was

found to register from 90 to 93 degrees, and in one place

it registered 98. He said the fan system of ventilation

was used in several of the mines and appeared to be suc-

cessful. He believed that if the fan system was used in

all the mines and that if toilet-cars to improve sanitary

condition were used, the miners would not have much

reason to complain. While the production of the Coalition

mines has been reduced, the value of the ore coming from

the Minnie Healy and Tramway mines of that company

is said to be the richest ever mined in this district. It is

predicted that when the time comes for increased produc-

tion the Coalition property will surprise everybody. Ac-

cording to the statements of A. B. Wolvin of the Butte &
Superior company, financial arrangements have been made

for carrying on the work and that before the close of the

year money sufllcient to meet all obligations will come

from the net earnings of the company. He says that since

July 1 the company has made a net profit of $110,676.92,

and the average earnings for October, November, and De-

cember were $25,000 per month, net. During December

500 tons of ore was shipped daily to the Basin concen-

trator, and about March, it is claimed, the output will

be increased to 600 tons daily. Mr. Wolvin estimates that

at the prices prevailing, with a 600-ton daily production,

the property will earn $1500 net per day. The holders

of bonds coming due January 1 have extended the time

for one year. Reports from reliable sources say that the

North Butte is showing well, and that high-grade ore is

being blocked out. It is stated that only a small portion

of this ore is being sent to the smelter, but it is being

held in reserve.

LONDON
The Orsk Goldfields Ud. — BrWsh Broken Hill Proprielary. — Oroya

Black Range, Western Australia. — The Dunderland Iron Ore. —
The El Oro.

The Orsk Goldfields Ltd., which operates the Kolchan

placers, near the mouth of the Amur, Siberia, is increasing

its capital from £750,000 to £920,000 by the creation of

170,000 priority shares of £1 each. These shares will be en-

' titled, in priority to the preference and ordinary shares,

to 85% of the profits of the company available for dividends

in every year, and 100,000 have been offered to sharehold-

ers in proportion to their holdings. The parent company,

The Siberian Proprietary Co., has guaranteed the subscrip-

tion of 80,000 of the shares, the consideration being the

right to subscribe at par for 60,000 other priority shares

until December 31, 1912, and to subscribe for any of the

100,000 not now taken up by shareholders. The reason why
new capital is required is that the steamer Karema, carry-

ing the company's new dredge, was the victim of a col-

lision when only two days out from New York, and had to

put back to port for a month. The consequences was that

she arrived off the coast of Siberia too late to deliver the

dredge at Nicolaievsk before the winter stopped navigation,

and the dredge had to be stored at Vladivostok until June

1911. The forced postponement of production and income

made it necessary for the company to reconsider its finan-

cial position. Another adverse circumstance has been the

delay in getting the Pokrovsky plant, consisting of a Page-

Crawford excavator and sluice-box, into working order. C.

W. Purington, the company's manager, was therefore re-

called to consult with the directors as to the general pros-

pects in Siberia. During the last few days cables have

come from D'Arcy Weatherbe, who is in charge of the

Pokrovsky plant, announcing that two trial runs had been

made. In the second run 50 cu. yd. of gravel were washed
and the clean-up yielded 2 roubles, or 4s. per cubic yard.

Considering the conditions of work during frost this result

Is sufficiently notable to attract attention and foreshadows
remarkable results when the plant is put in regular com-
mission next May.

The information contained in the review of the zinc posi-

tion at Broken Hill that appeared in your issue of January

7 might be supplemented by an account of what is going

on at the British Broken Hill Proprietary; the review is

not really complete without it. This company owns Blocks

15 and 16 on the Barrier range, situated between the proper-

ties of the Block 14 Co. and the North Broken Hill Co., an<f

has not been so successful as others in the district on ac-

count of lower value of ore. During periods of depression

in metal prices work has had to be suspended. Operations

had been at a standstill since December 1907, and in the-

meantime the lead concentration plant has been re-built

and an Elmore plant provided for the treatment of the zine

tailing. The new plant was started on June 15 last and

its capacity has gradually been increased until during the

28 days ended December 10, 10,295 tons of ore was treated,

yielding 1503 tons of lead concentrate, containing 954 tons

lead and 37,575 oz. silver; also, 1738 tons of zinc concen-

trate containing 739 tons zinc, 191 tons lead, and 18.266 oz.

silver. The recovery was 70% of the lead and 80% of the

zinc. Further additions are being made to the plant and

the extraction should be gradually increased. Development

work has not yet been resumed, but plans are ready for ex-

ploratory work in the lower levels of Thompson's shaft. In

order to provide additional capital for development and for

additions to the concentrating plant, £30,000 debentures-

carrying 6%; interest are to be issued. Another interesting

item of Broken Hill news relates to the Broken Hill South

Extended. This block has been hitherto unsuccessful and

the company has been reconstructed twice. Except for a

small dividend in 1891 the shareholders have received no-

return. The property consists of Blocks 52, 53, 89. and 90,

the work being confined tc the first named, and adjoins on

the south the mine of the Broken Hill South Blocks. Re-

cently a new main shaft has been sunk with the idea of

exploring at greater depth. At 930 ft. the mineralization

was so promising that diamond-drilling was undertaken in

both eastern and western directions, and the former dis-

closed three bodies of zinc-lead sulphide, and a cross-cut

was immediately commenced. T. G. Sweet, the manager,

reports that this cross-cut is now out 330 ft. and has passed

through four orebodies. Those most distant are close to-

gether and the two practically form one body 70 ft. wide.

In September Mr. Sweet began to drive north and south at

this point, and by the middle of November 100 ft. had been

driven, all in ore. The assays show from 20 to 30% zinc,

14 to 20%r lead, and 3 to 4 oz. silver per ton. The prospects

of opening large amounts of profitable ore are encouraging

and work is being concentrated on the 930-ft. level instead

of sinking the shaft deeper.

Some of the developments in Murchison, Western Australia,

are interesting English investors. One of the companies,

having the advantage of the advice of H. C. Hoover, is the

Oroya Black Range. This company was formed in 1906 to

acquire the Sandstone leases in the Black Range district.

East Murchison. Bewick, Moreing & Co. are the managers,

William Pollard is superintendent, and H. C. Hoover and

J. H. Cordner-James are on the board. The company is an

offshoot of the Oroya Brownhill. of Kalgoorlie. and was

formed when the latter was showing signs of nearing the

end. The capital is £199,890, and dividends, commencing in

1908, have totaled to date 32i4%. The results obtained on

the third, fourth, and fifth levels are not so good as was

expected, and the ore developed has not quite kept pace

with the capacity of the mill. It is estimated that tlie re-

serve is sufficient for seventeen months. There are some

parts of the mine where developments are hopeful. During

the year ended August 31. 54.180 tons was raised and
treated, yielding by amalgamation and cyanide 27,806 oz.

valued at £118,072. The expenditure at the mine, includ-

ing £13,495 for development, was £83,185. and after allow-

ing for depreciation and paying London expenses and taxes,

a profit was left of £24.516. The dividends for the year

were 2114% and absorbed £24.986. As an offset against the

disappointing results at Black Range, the company has re-

cently acquired a useful asset in the form of 50%^ interest

in the Youanme property, situated sixty miles to the south-

west. The other half interest has been acquired by the

Oroyo Exploration Co. This property measures 3900 ft.
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along the outcrop, and ,two lodes have been found, that in

the opinion of the engineers may prove to be branches of

the same. A shaft has been sunic near the centre of the

property and drifts commenced at 44 ft., 80 ft., and 170 ft.

At the SO-ft. level, 1020 ft. is in ore, having an average

width of 5 ft. 6 in., and a value of oOs. per ton. Another
shaft to the south is also giving good results. It is esti-

mated that 50,000 tons of ore averaging 50s. is ready for

extraction.

I have several times referred to the Dunderland Iron Ore
Co. which was formed in 1902 to acquire Iron-ore deposits

at Dunderland near the port of Mo, on the Ranen Fiord,

west coast of Norway. It was promoted by Sir Joseph
Lawrence, and many iron-masters in the North of England
and South Wales lent support a'hd subscribed capital. Sub-
sequently the Consolidated Gold Fields of South Africa
took an interest. The deposits consist of hematite and
some magnetite in a gangue that contains apatite. The
Edison system of crushing-rolls and electro-magnetic sep-

arators was adopted. The ore was crushed fine and the
concentrate was to be made into briquettes. Unfortunately
these processes were not tested thoroughly before plant on
a large scale was erected, and one after another of the
various parts of the plant failed to answer, and much ad-

ditional capital had to be subscribed from time to time.
The final collapse came about two years ago when it was
found that the principle of dry crushing and concentration
was not favored by the workmen. The dust was too great
for safety, to say nothing of comfort, and as the population
of Norway is not so great as to make it necessary for the
workers to accept any terms and conditions the plant was
deserted and the project abandoned. More recently the
Ullrich wet magnetic concentrator has been tried and is

now being tested on a small scale at the mines, under the
advice and supervision of Henry Louis, who has been the
technical adviser from the first. Information as to the re
suits obtained by Mr. Louis is expected at any time. During
the last few months the board has been reconstituted and
the secretary has resigned. D. A. Bremner was appointed
as general manager three years ago when the situation was
beginning to be acute, and he still remains at his post.
The share capital of the company is £2,000,000, divided
equally into ordinary and 6% preference. There are £500,-
000 first debentures and £30,530 second debentures, £200,000
prior-lien bonds, and £81,043 funded Interest certificates,
all of which have been issued from time to time to keep the
company going. The arrears of preference dividend repre-
sents a further £375,000.

You will have heard of the crisis In the life of the Mexico
Mines of El Oro, one of the best managed and remunerative
gold mines ever known In the London market. The dally
papers have contained a good deal about It. The property
was taken over by the Exploration company, and under the
chairmanship of R. T. Bayliss and the management of R.
M. Raymond, became a most profitable mine. With a low
capital, £180,000, the rate of dividend has been high. A
year ago French Investors evinced a desire to acquire shares
and the quotations of the £1 share was rushed to nearly £10.
Mr. Bayliss was much averse to this great enhancement and
would not do anything that savored of an encouragement
of It. When the representative of the French shareholders
wanted him to facilitate a quotation for the shares on the
Paris Bourse he objected, knowing that such a course would
only tend to raise quotations still higher. Eventually a
crisis was precipitated because the French shareholders be-

came so numerous as to be In a majority, and Lord Cowdray,
better known as Sir Weetman Pearson, head of the firm of
8. Pearson & Son (well known In Mexico) threw his lot In
with the French shareholders because the extensive buying
of these shares In France had been due to his influence.

This opposition party gave the necessary notice for the con
vening of a meeting of shareholders and moved a resolution
removing Mr. Bayliss and some of his confreres from the
board. Finding himself in a minority, but only after stating
his case and position very clearly, Mr. Bayliss handed In his

resignation and with It the control of the company. It Is

a pity that two such eminent and honest engineers as Mr.

Bayliss and Lord Cowdray should be at loggerheads, and
that such a disruption should occur in the Exploration com-
pany's group. Mining administration is always being criti-

cised; what can the public think of the honorable nature of

mining engineers when such unnecessary bickerings be-

tween really sound men take place in this way?

NEW YORE
The Copper of the Future. — Calumet & Hecia Merger. — Porcupine

and Kerr Lake.

Something like a year ago, J. Parke Channing gave out

an interview covering the copper situation from the stand-

point of the producer and drawing some comparisons be-

tween the copper ore reserves of the country and the stand-

ing timber available for lumber. The present temporary
overproduction of copper has largely blinded both pro-

ducers and consumers, and the spirit shown in most in-

stances is very much like that of the lumberman, who, 25

years ago was wont to claim that the Michigan and Wis-

consin pine forests could supply the world with white
pine until the end of time. The white pine woods of the

lake regions are gone and white pine has become almost a

luxury; since the exhaustion of the Northern woods, the

growing commercial needs of the country turned to the

Southern pine forests and between turpentine and lumber,

nearly every sapling in the South has succumbed to knife

or axe. In view of the peculiar situation in copper, it is of

interest to study our gross resources, especially with an
eye to the additions made thereto within recent years. The
first fact which is Impressive Is that within the past few

years there have been no important discoveries made in

the way of new big copper deposits. The attention of all

copperdom has been fixed upon the development of the

porphyries, but these mines are not new. The existence of

the orebodies now being mined has been known to mining

men for years; it Is only the manner of working that is

new; the application of methods, rather, for the steam-

shovel has long been in use on the Mesabi range. While

the proving up of the large bodies of low-grade ore makes
for certainty in the life of and profit to be derived from

the porphyry mines, it also makes more certain the date

of exhaustion, and when the Important producers are num-
bered and probable production estimated, even on a liberal

basis, it begins to be plain why such men as J. B. Haggin

have poured millions into properties In Peru, why the Gug-

genheims have gone into Alaska and into Chile, why the

heart of the dark continent is being explored for copper,

and Russia, Siberia, and China are being prospected. In

our own copper districts there is really nothing new being

added. In Butte there have been one or two mines made,

as in the case of Tuolumne, East Butte, and Butte Balla-

klava, but these can not be ranked as discoveries. The
Lake Copper Co., in the Michigan copper country, comes

nearer being an actual addition to known copper resources.

In the Southwest, there is a splendid era of development,

but little or nothing that can be called new. In the mean-

time, while production is increasing, consumption has also

been increasing; the former is limited to our natural re-

sources, the latter will continue to Increase as long as

cheap copper encourages the seeking of new uses for the

metal. With statistics compiled more and more accurately

all the time, it becomes more a matter of comparatively

certain calculation as to the probable average life of exist-

ing mines. The life of the Calumet & Hecla is officially

stated to be about 15 years. The mines of Butte are harder

to estimate, but it is fairly safe to say that In the next

20 years most of them will be exhausted. The big con-

trolling factor in the immediate future is the porphyry

group, upon which fairly close estimates may be made.

Taking the more important, those that will be factors in

production in the next 10 years, they may be figured about

as follows: Utah Copper, present tonnage, 150,000,000 tons;

Nevada ConsoIi3ated, 40,000,000; Ray Consolidated, 80,-

000,000; Chino, 30,000,000; Inspiration, 20,000,000; Miami,

15,000,000; a total of 335,000,000 tons. Giving to these an

additional hundred million tons to cover further develop-
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ments and the entry into the producing ranks of such prop-

erties as Giroux, Mason Valley, and others, we have a total

of about 435,000,000 to 450,000,000 tons of ore. In two

years from the present time it Is safe to say that the

various properties in the porphyry group will be handling

a total gross tonnage of 60,000 tons per day, which is equiva-

lent to nearly 22,000,000 tons per annum. Simple division

therefore fixes the life of the known important members of

the porphyry group at approximately 20 years. Twenty

years is a short period in the commercial life of the nation;

the deplorable feature is the economic waste resulting from

temporary overproduction. We are exporting 600,000,000

lb. of copper annually, all of which should bring 2 to 7c.

more per pound than it does, and would do so, were it not

for the prevailing abnormal conditions. Restriction of

output in this view of the situation is more in the interest

of the consumer than of the producer. The figures of the

Director of the Mint covering precious metal production

for 1910 are just published. The silver output in the

United States was for the year, 56,438,695 oz., an increase

over 1909 of 1,717,195 oz. The value of the production of

gold fell below that of 1909, which was the record year,

with an output of nearly 1100,000,000. The United States,

including Alaska, produced in gold in 1910, $96,055,214, a

decrease of $3,618,186. Anent the production of gold,

Thomas A. Edison has occasioned comment by a recently

reported interview, in which he says that transmutation of

base metals will yet be actually discovered; that any day

may reveal the secret to busy searchers, and that the value

of gold will tumble as a result.

The annual meeting of the Ray Central Copper Co. was
held this week at Wilmington, Delaware. The important

event was the anticipated publication of the report recently

made by W. H. Weed and P. H. Probert. Following the an-

nouncement that not all of the ground had yet been proved,

and that while the report had been made covering the work
up to date, it was not complete and would not be given out

until completed, the market was sold off sharply, evidently

upon the theory that the report so far as made was not

favorable and was withheld in the hope that the remaining
portion yet to be made would help out the general average.

Clyde A. Heller, secretary and treasurer of the Tonopah
Belmont Development Co., and J. Harvey Whiteman, presi-

dent of the Tonopah Mining Co., were elected directors of

the Ray Central. A committee of members of the Boston
Stock Exchange has been appointed to act for members of

the exchange, who are besieged by clients for information
and data concerning the Calumet & Hecla merger. The
committee is to make a report as to whether or not the
terms as proposed are fair and equitable. The action
of ^his committee will be of especial interest to J. Parke
Channing, who is supposed to have been the real appraiser
of value, fixed in determining the various ratios of ex-

change. There has been some rumor to the effect that the
merger plan was to be withdrawn, but this is emphatically
denied. The Calumet & Hecla people are so far from feel-

ing any weakness in the arrangement suggested that they
are welcoming all investigation and extending every aid to

stockholders or their representatives who wish to have
details given them.

Pope Yeatman is to sail for Chile this week to examine
the Braden Copper Co. plant, where operations are expected
to begin soon. It is expected to mine a half million tons
of ore this year, turning out about 15,000,000 lb. of copper,
all of which will for the present be shipped to the Balti-
more refinery. Later it is planned for the Braden to smelt
and refine all of its own ores, which will be shipped
direct to foreign markets and the output then will not
figure as a part of the refinery product of the United States.
Experiments are now in progress with a leaching plant, a
one-fifth unit having been constructed; if the leaching pro-
cess proves unsatisfactory an electrolytic refining plant will

be substituted.

Goldfield Consolidated has been an active feature of the
market in New York during the week by reason of the
publication of J. R. Finlay's report. The controlling in-

terests in Kerr Lake have seen a light. Heretofore it has

been the invariable rule to allow no one not employed by

the company to go underground on the property. No inde-

pendent examinations have been permitted. Now, how-

ever, an examination has been made by Robert Livermore.

Mr. Livermore says: "It is apparent that the Kerr Lake

has at present some 10,000,000 oz. of silver in blocked ore;

that it is positive ore as nearly as can be ascertained in

ground of this nature; that there is still much ground un-

explored in what I regard as a very favorable zone, lying

along and under Kerr Lake from the present heading to

the Drummond west boundaries; that this east drift has

already opened bodies of ore, and that there is an area,

as yet only slightly explored, larger in area than that

already worked." Kerr Lake's underground workings

aggregate something over three miles. Five branch banks

have been established in Porcupine since the first of Janu-

ary and the Provincial Government of Ontario is to float a

loan of $2,000,000 to build the branch of the Temiskaming
& Northern Ontario railway into the camp. Another

Canadian railway project which will run through the min-

ing district of northern Ontario is to be taken up by the

Quebec & Great Northwestern railway, which will apply for

a charter to construct a road from Port Arthur to New
Liskeard and Ottawa and from New Liskeard to Lake
Abitlbi, with a branch from Massinaibie to Michipicoten.

The tonnage of the road is expected to come almost wholly

from the mining district to be tapped.

TORONTO, CANADA
Initiative Taken to Revise Mining Code. — Utt/e Money for Non-Divi-

dend Paying Sfocks.

—

Cobalt Mines.—Porcupine News.

The need of a uniform mining law for Canada has long

been apparent, and the agitation, with that object, carried

on by the Canadian Mining Institute has resulted in the

matter being taken up by the Government. J. M. Clark,

of Toronto, has been appointed to draft a mining bill,

which it is hoped to have ready to submit to Parliament
next spring. While the older provinces have jurisdiction

over their own mining lands, the mineral resources of

Manitoba, Alberta, Saskatchewan, the Yukon, and the un-

organized territories are controlled by the Federal Gov-
ernment, which also has jurisdiction over the railway belt

of British Columbia and some areas, especially Indian

lands, in the other provinces. Hitherto all mining opera-

tions in the provinces and territories under Federal con-

trol have been regulated by orders-in-council passed by
the administration to suit emergencies as they arose, the

single exception being the Yukon Placer Mining Act. The
result has been unsatisfactory, leading to a good deal of

uncertainty and diflSculty in ascertaining the requirements
of the law, and the system, while defensible in a sparsely

settled country where the mining Interests were insignifi-

cant, is altogether inadequate in view of the progress of

the mining industry in late years. It is hoped to secure
a model mining code, to which end the Canadian Mining
Institute is Inviting suggestions. It is regarded as de-

sirable to secure uniformity as far as possible between
the provisions of the Federal mining law and the legisla-

tion of the older provinces, but that can only be done
provided the latter are willing to make the necessary
changes with such modifications as local conditions may
render necessary.

The Porcupine boom is fairly launched so far as allur-

ing prospectuses and brokers' entreaties to 'get in early'

are concerned, but the public has so far not proved re-

sponsive to the extent anticipated, and the earlier flota-

tions do not show any upward movement. It will require
actual results, in dividends, to create an interest. There
is little money available for speculation, owing to the
conservative policy of the banks and the heavy losses sus-

tained last year in Cobalt trading. Operations in Cobalt
shares in 1910 show the market value of the stocks of
36 companies which were traded in to have depreciated

to the extent of $11,000,000. Since the New Year the
market has been quiet, with slight fluctuations.



January 28, 1911 MINING AND SCIENTIFIC PRESS 185a

General Mining News

ALASKA
The report of the Alaska United Gold M. Co. for the

month ended December 15, 1910, is as follows: Mill time,

30 days. The Ready Bullion 120-stamp mill operated 29

days, 9 hr., 51 min.; water-power, 22 hr., 40 min.; steam-

power, 28 days, 11 hr., 11 niln. Ore crushed, 18,450 tons;

concentrate saved, 352 tons. Estimated gross value of free

gold, $19,701; estimated gross value of concentrate,

$13,804.05. Total, $33,505.05; realizable value, $33,170.

Operating expense, $30,876.04; net operating profit, 2293.96;

construction, $1585.06. Yield per ton of ore milled, $1.81.

Development, 465 ft., 289 ft. in ore, 89 ft. in waste. Stock

of ore broken, 1212 tons. The 700 Ft. Claim lOOstamp
mill operated 29 days, 13 hr., 9^<! min.; water-power, 1

day, 9 hr., 41^. min.; steam-power. 28 days, 4 hr., 5 min.

Ore crushed, 16,721 tons; concentrate saved, 272 tons. Es-

timated gross value of free gold, $20,287.58; estimated

gross value of concentrate, $17,050.62. Total, $37,338.20;

total realizable value, $36,964.82. Operating expense,

$27,132.88; net operating profit, $9831.94. Construction,

$2185.57; yield per ton of ore milled, $2.23. Development,

255 ft., 242 ft. In ore. Assay-value of ore, new development,

$0.48 to $4.31 in Ready Bullion; in 700 Ft. Claim, $2.89 to

$5.06. Stock of ore broken In latter, 11,538 tons.

ARIZONA
tOCHI.SE COL'.N-IY

The mines of the Tombstone Con. Mines Co., at Tomb-
stone, are reported to have closed down for an indefinite

period. The cause is found in the enormous expense en-

tailed in pumping water from the mines. The ores are

not high grade. The Mag shaft of the Calumet tc Arizona,

at Bisbee, has workings whereby 29,830 tons of oxidized

ore Is exposed, assaying 11.26% copper. This refers to

orebodies in new territory. The Oliver mine of this com-
pany contains developed ore amounting to 647,000 tons,

assaying 5.21% copper. These figures are from an official

of the company.

OILA COUNTY

(Special Correspondence.)—The workings of the Miami
Copper Co. are such that with a little more work the mine
will be ready for production, and the concentrator will

be finished in two weeks. It is estimated that when the

mill starts about 400 tons per day will be hoisted from
the main level, and 1600 tons daily will be taken from
the stock-piles at No. 2 and No. 4 shafts. This stock ac-

cumulated in the course of development and blocking-out

of the ore, and the preparation of the mine for production.

When the mill Is running at full capacity about 400 men
will be employed on the surface and underground, as it

is estimated that for every 1000 tons of ore mined it will

require approximately 200 men, 25 on surface and 175

underground. The shipments of ore from the Warrior
have been increased from 100 to 125 tons per day. Returns
during the past month show that the ore has been run-

ning over 10% copper. It Is expected that churn drilling

will be started soon on the property of the Arizona-Cananea
company, the drills having been moved to the eastern end
of the Montezuma group, adjoining the Live Oak. This
proi)erty was formerly owned by the Boston Miami com-
pany, and is situated west of the Miami townsite. The
former owners did some churn-drilling in the southwest-
ern part of the property. The annual meeting of the stock-

holders of the Arizona Michigan company will be held

In Globe shortly to determine what further exploration

work will be undertaken. It is expected that the station

being cut at 1000-ft. depth in the McGaw shaft of the

Superior A Boston Copper Co. will be completed by Feb-

ruary 15. Then a cross-cut will be started west to cut

the oret)ody that was found on the sixth level, and which
is being opened on the eighth. The cross-cut Ivlng driven

east toward the Iron lode is in 320 ft. Driving westward
on the eighth level, along the Great Eastern vein, con-

tinues in rich ore that contains more copper glance than
formerly. A raise Is being made from the 800-ft. level

at a place 425 ft. west of the McGaw shaft. Of the five

churn-drills in use on the property of the Live Oak De-

velopment Co., four will be started on new holes, having
drilled through the orebody. Drill-hole No. 44, which was
started last week. Is down 225 ft. in the surface capping.
This hole is 1300 ft. south, and 2200 ft. west of the ver-

tical shaft, and is in the most southwesterly hole that
has been drilled on Live Oak ground. Hole No. 35, 300
ft. east and 500 ft. south of the shaft, was discontinued at
490 ft., the drill having gone through the orebody. In
drill-hole No. 42, sunk 1300 ft. south of the shaft, the
drill cut through 300 ft. of ore, striking the main orebody
at 45 ft. Drilling was stopped In hole No. 43 at 510 ft.,

and in drill-hole No. 41 at 850 ft. The results in the latter

two holes were satisfactory. With the exception of hole

Arizona.

No. 38, which was sunk to a depth of 900 ft., at which

depth the drill was still in ore when drilling was stopped,

hole No. 41 is the deepest that has been sunk in the Miami

district. Ore was found in the latter at 580 ft. and con-

tinued to the 850-ft. mark, where drilling was discontinued.

A force of 50 men is employed on the churn-drills, no

mine development being undertaken at this time.

Globe, January 21.

GBAHAM COUNTY

Stockholders in the Arizona Copper Co., who reside at

Clifton and vicinity, have petitioned the board of direc-

tors of that company to appoint James Colquhoun chair-

man of the board. Mr. Colquhoun was for many years the

company's general manager. The mines are at Morenci

and Metcalf; the smelter and two mills are at Clifton,

with one mill at Morenci.

FINAL COUNTY

The Ray Consolidated, according to latest estimates, has

80,000,000 tons of ore developed, having an average copper

content of 2.17%. The exploration was performed by 141,000

ft. of churn-drilling, and 45,000 ft. of development. The

concentrating plant, under construction, is to have a ca-

pacity of 8000 tons of ore dally.

CALIFORNIA
GOLD OUTPUT

California took the lead at the close of 1910 In gold

production, surpassing Colorado, which had held first place

for several years. This State's output for 1910 is esti-

mated at $21,146,150; that of Colorado at $20,577,942. The
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figures showing the gold production of all the States and

Territories were published in our issue of January 7.

OIL PBODUCTION

The oil production of California for December, and for

the year 1910, is given below in district subdivisions, the

figures being those of the California Oil World, of Bakers-

field:

San Joaquin Valley:

Districts. . December

(bbl.)

Coalinga 1,550,000

Kern River 1,018,300

Midway 1,167,605

Maricopa 427,177

McKittrick 514,600

Output, 1910

(bbl.)

17,938,205

13,789,272

10,498,006

8,749,047

5,431,936

Total
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GILPIN COUNTY

(Special Correspondence.)—The Running Lode mine has

been taken under a 10-year lease by a company composed

of Denver and Silverton mining men. Ore shipments are

being made from the Old Town mine, the principal part of

the product being taken from the 600-ft. level. One car-

load recently shipped brought $125 per ton in gold, silver,

and copper. An average of eight carloads per month is

being shipped from the Chase mine at Russell Gulch, re-

turns of $60 per ton being realized. Regular shipments

of ore are made at the Cashier mine. A new shaft-house

is being erected on the Gllpin-Orlon property, and work

has been resumed on the Federal Gold property in Moon

gulch. Steady shipments are going out from the Kokomo

mine. The ore mills $25 per ton.

Central City January 17.

LAKE COUXTY

The fissure veins of Leadville district are attracting much
interest, and some deep-level exploration is going on to

open a number of them. Burton, Thielen, and White are

operating extensively on Fryer hill, having leases on the

Hayden, Seneca, South Seneca, Anderson, and Pittsburg.

The chief purpose of their prospecting work is to open

bodies of zinc-carbonate ore. One feature of this work

is the sinking of an incline winze from the bottom of the

Anderson's 200-ft. shaft, with the expectation of opening

a vein of zinc ore. The Silver Spoon shaft. Prospect moun-

tain, is being repaired and supplied with new surface equip-

ment. It has a depth of 350 ft., and as soon as everything

is in working order, sinking is to be commenced. Lessees

on the Climax, Fryer hill, have opened a body of lead ore,

are prospecting for zinc ore, and have built ore-bins. John
Nord and partners are shipping lead ore from the Stone

shaft, I^ock hill, on which they have a lease. J. Simpson
and associates have driven 600 ft. on the Oro City claim,

California gulch, and the heading of their adit Is now in

Iron-silver ore; driving is to be continued Into the Vinlug
claim, on which they expect to open a vein.

BAN JTTAN COUNTT

The ore shipped from San Juan county mines to the

smelting plant of the A. S. & R. Co., during 1910, amounted
to 33,528 tons, which yielded 16,429 oz. gold, 734,506 oz.

silver, 7,201,950 lb. lead, and 1,070,880 lb. copper. The
value of those products was as follows: gold, $339,578.43;

sliver, $392,740.36; lead, $323,367.56; copper, $135,252.14,

making a total of $1,190,947.49. As an average, this ton-

nage of ore contained 1.59% copper, 10.88% lead, 21.9 oz.

silver, and 0.49 oz. gold per ton. Practically all of It was
sent to the Durango plant of this company. The smelting
charge was $7.75 per ton. Small ore shipments were sent

to the Sallda smelter, the exact figures not being available.

SUMMIT COUNTY

(Special Correspondence.)—The Colorado-Toledo M. Co.,

with principal offices at Chicago, is opening the veins of

ore in Collier mountain at depths of 1000 to 2200 ft. by
driving a cross-cut adit, the heading of which is now in

over 3000 ft. Several veins have been intersected, the driv-

ing on them aggregating about 1200 ft. The ore found con
tains silver, lead, and zinc. The expectation Is to open other
veins by extending the cross-cut. The mine la situated at

Argentine. The mill being erected to concentrate this ore

Is expected to be In operation by next March, the initial

capacity to be 100 tons per day. The 500-ton mill built at

the St. John mine, at Montezuma, will not begin operating
till next spring. The Automatic Transportation Co. of Buf
falo, N. Y.. is planning the construction of an electric rail-

way from Keystone to various mines of Argentine and Mon-
tezuma.

Argentine, January 20.

The Wilson Mining Co. is operating its mine and mill

at Robinson with a force of 150 men. The camp Is close

to the summit, between Leadville and Kokomo. The ore

consists of heavy sulphide, and the work of the mill is

to separate the metals of different specific gravity rather

than to concentrate. Some equally Interesting work has I

been performed in the mine. In making an Incline raise

from the lower workings of the Wilson toward the Felicia

Grace, an Idle property, the miners broke into a body of

water in the latter's workings, and had to make their

escape at once; two other drillers, In another part of the

mine, were rescued by H. W. Shepherd, the superintendent,

and as the three reached the shaft and gave the signal to

hoist, the water was up to their shoulders. The pump-
station of the Wilson was quickly submerged. The mine
Is to be unwatered, and in the meantime mining will be

done on the levels above water.

TELLER COUNTY

A mill of 100 tons capacity is being constructed for the

Ajax mine, Cripple Creek district. In which the Clancy

cyanide process is being provided for. The Clancy method
is controlled by the Moore Filter Co., and is usually in-

stalled in combination with the Moore slime process. The
Gold Sovereign mine has been leased for three years to

the Union Leasing Co. The Gold Dollar Consolidated M. Co.

has installed a new hoist and air-compressor at its main
shaft on Beacon hill, and sinking Is to be resumed at the

650-ft. station. This is only one of the numerous mines

in Cripple Creek district in which sinking is to keep pace

with the receding water-level caused by drainage through

the Roosevelt adit.

MONTANA
BROADWATER COUNTY

An explosion of powder on the 200-ft. level of the Keat-

ing mine at Radersburg, which occurred on January 18,

resulted in the death of six miners and the serious injury

of two others. Those who were working at the time below

the 300-ft. level were not injured, and were taken out

through another shaft. Those killed were Ed and Dan
Ryan, Dan White, Percy Way, Louis Tucker, and Harry

Abott; those Injured, John Russell and Alex Westlake.

William Walsh, State Mine Inspector, has made an investi-

gation.

(Special Correspondence.)—The Blue Bird M. Co., operat-

ing in Radersburg district, will arrange to use electric power

for hoisting and driving the air-compressor. The shaft,

now at a depth of 200 ft., is to be sunk 300 ft. lower, and

a cross-cut will then be driven to the ore from the 500-ft.

station. By driving to the vein at 136-ft. depth a 6-ft.

body of ore was opened, one foot of which sampled $32

per ton. The directors of the company are: P. F. and J.

S. Bradshaw of Duluth; J. B. Foraker, Jr., of Cincinnati;

and A. P. Nlpgen and Barton Mitchell of Butte. The last

21 cars of ore shipped by the Keating Gold M. Co. to a

Butte smelter returned $32 per ton, net, in gold and silver;

besides, the iron content brought $2.50 per ton. The cost

of mining, wagon-haul to Toston, railroad transportation,

and treatment, amounts to a little over $10 per ton. Ex-

cellent ore Is being mined on the 400 and SOO-ft. levels.

Radersburg, January 20.

NEVADA
HUMBOLDT COUNTY

The National Mines Co. of National, paid a dividend of

$120,000 on January 1, 1911, which makes $345,000 paid in

the last six months. The number of men on the com-

pany's payroll is about 100. Most of the gold is recovered

on amalgamating plates, although some concentrate is

being hauled to the railroad for shipment to a smelter.

(Special Correspondence.)—A new shaft-house, 40 by 40

ft. In size, has been built at the Mazuma Hills mine by

the Darby Gold Reduction Co., which is understood to

have an option on the majority of the stock of the Mazuma
Hills company. The Darby company is operating a mill

at Mazuma by which the metals are extracted by amal-

gamation, concentration, and cyanidation. The properties

are in Seven Troughs district.

Mazuma, January 20.

NYE COUNTY

(Special Correspondence.)—In Tonopah district, the find-

ing of good ore Is reported from the California, which lies
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south of the Jim Butler. After a period of Idleness it

was taken on a bond and lease, three months ago. Its

past history is that of the expenditure of a large sum for

a limited amount of ore. Rapid progress is being made in

driving the southeast drift on the 600-ft. level of the Jim

Butler. Two shifts are employed, and the drift is a third

of the way to the Stone Cabin fault, beyond which it will

enter virgin territory on the company's ground. R. J.

King is directing the worlt. The two large producers ended

the year with increased net earnings for the last month;

those of the Tonopah Mining Co. being $194,000, and those

of the Belmont $155,000. The increase of the former was

due mainly to the fact that the mill treated over 15,300

tons, or a monthly average of 153 tons per stamp. The

increase In the Belmont was due chiefly to the cessation

of construction work and the economy effected by the new

surface plant. During January the Belmont has opened

and mined high-grade ore in the stopes on the 1166-ft. level.

Much of this ore contains bands of native silver, some of

which are nearly half an inch thick.

Tonopah, January 20.

Ore production of the Tonopah mines for the week ended

January 21 was as follows: Tonopah M. Co., 3650 tons;

Belmont, 2000; Montana-Tonopah, 1018; Tonopah Extension,

980; West End, 325; MacNamara, 300 tons; total, 8273 tons.

WASHOE COUNTY

A vein of ore rich in silver was recently discovered at

a depth of 150 ft. on the Grey Eagle claim in Ollnghouse

district. Previous to this, practically no silver ore had

been found in that camp.

NEW MEXICO
SOCORRO COUNTY

(Special Correspondence.)—The seventh level has been

established in the Socorro mine, and only a short cross-cut

is necessary to be made to open the vein at this depth; and

it is calculated that the vein will be cut on its dip by the

shaft at 800 ft. The Ernestine M. Co. mined and milled

540 tons of ore for the week ended January 14, from which

was extracted 6431 oz. of silver and gold bullion, and 46

sacks of concentrate. The mill at the Deadwood mines is

ready to begin operating. This plant was built in 160 days,

and the work included grading, laying foundations, hauling

in of material, and installation of machinery, involving a

wagon haul of 80 miles over a mountainous country.

Mogollon, January 18.

OREGON
BAKER COUNTY

(Special Correspondence.)—The Sumpter smelter, which

has been idle since 1908 on account of the inability of

the management to secure a sufficient tonnage of suitable

ore to Justify its operation, is now being overhauled and

put in condition to operate. The management believes

that enough ore will be available to justify it in 'blow-

ing in' the plant by midsummer, and hopes for a suffi-

cient supply to keep the smelter in continuous operation.

The copper ores will come from the Seven Devils district,

in Idaho, while the bulk of the product received will con-

sist of the gold and silver ores and concentrates from

eastern Oregon. The capacity of the plant is 150 tons

daily. Since the closing of the Sumpter smelter, the ore

product of the region, embracing eastern Oregon and west-

ern Idaho, has been purchased by the Oregon-Idaho In-

vestment Co., which samples the same at its plant in

Baker and re-ships to the smelter at Tacoma. The Imperial

mine in Cable Cove district recently was taken over by
Spokane capitalists who are now working a crew of 20

men on the property, under the management of W. A.

Harvey. At the Dixie Meadows mine, which was purchased
outright for cash a short time ago by L. Vogelstein & Co.,

work Is in progress with a crew of 50 men. The Ben
Harrison mine, in the Greenhorn district, which was pur-

chased last fall by A. L. White and associates, of Lima,
Ohio, has been operating since the property was trans-

ferred. W. C. Fellows, late of Kingman, Ariz., is in charge
of the property and is accomplishing good results. A

large amount of high-grade ore has been exposed since

he took charge of the mine. He is driving a cross-cut

about 600 ft. to tap the vein at a lower level. The Cougar

mine, in Granite district, was examined by the United

States S. R. & M. Co., and those in position to know, claim

that a sale of the property is probable.

In Mormon Basin district the Rainbow and Humboldt

mines are being developed on a large scale. This district

will increase the production of its mines during the year

by bringing in electric power, and by the installation of

additional machinery. The Seven Devils district, in Idaho,

is developing in a small way, and considerable copper ore

is being taken out, so that good shipments are expected

the coming summer. The Iron Dyke mine, on Snake river,

is idle at present, but arrangements have been made to

install a 200-ton concentrator on the mine next spring, when
the property will be worked to its capacity. In the ter-

ritory surrounding Baker, as a whole, the mining industry

looks better now than at any time heretofore. This is

due to the fact that the principal properties are being

taken over by strong concerns, by which they are being

developed and equipped.

Baker City, January 20.

JACKSON COUNTY

The Southern Oregon and Northern California Mining

Congress met at Ashland on January 17. The State legis-

lature of Oregon was asked to create and equip a mining

bureau in the State Agricultural College at Corvallis. The
delegates protested against the 'lease bills' now before

Congress; also against the system of exacting fees from

domestic and foreign corporations which have for their

object the development of mines and other industries.

The congress elected officers as follows: O. L. Young,

Ashland, president; H. L. Herzlnger, Grants Pass, vice-

president; H. L. Andrews, Grants Pass, secretary; F. J.

Newman, Medford, treasurer. The next session Is to be

held at Grants Pass on July 18, 1911.

UTAH
JUAB COUNTY

The shaft of the Yankee Con., near Eureka, was sunk

from the 1300 to the 1400-ft. point by Kellogg & Scott, under

contract. The sinking is to be continued to the depth of

1700 ft. Deep levels are to be established. The bottom

of the shaft is now in dolomite. During the week ended

January 14, the shipments of ore from the Grand Central

mine, at Mammoth, amounted to 12 carloads. This ore

was mined from stopes on and above the 2000 and 2100-

ft. levels, where a new body of ore has been opened. The
ore contains copper, accompanied by gold and silver.

After operating the mine-pumps at full capacity for 60

days in the Centennlal-Eureka shaft, the water has been

lowered sufficiently to enable the operators to mine ore

on the 2200-ft. level. By reducing the volume of water

in this property, it is believed the water in adjacent

mines will recede considerably. The Dragon shaft has

reached a depth of 1065 ft. The ore-zone is to be opened

by driving from the 800 and 1065-ft. stations. L. E. Riter

is directing the work. The Chief Consolidated, at Eureka,

has been equipped with a new double-drum hoisting engine,

new steam boilers, capable of operating the two 3-deck

cages to a depth of 2500 ft. Also, a new air-compressor

is to be installed.

SUMMIT COUNTY

Free & Taylor, who are driving the Snake creek drain-

age tunnel to the Daly-Judge ground, in Park City district,

advanced the heading 355 ft. between December 2 and
January 2, and 13 shifts were lost in that time. At the

latter date the heading was in 2423 feet.

(Special Correspondence.)—The Silver King Coalition

Co. has purchased the property of the Uintah Treasure Hill

for the sum of $100,000. Two 6% notes, each for $50,000,

one payable January 1 and the other July 1. 1911. were

given in payment. The two companies owned 12 claims

jointly and the Uintah Treasure Hill had brought suit

against the Silver King for extracting ore illegally from
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the jointly-owned ground. In order to quiet title, the

court had ordered a sale of the jointly-owned claims, but

the two parties settled the matter as stated above. The

Tintic Combination has been financed and work has been

resumed. It is the Intention to get electric power to the

shaft, install electric equipment, and extend the workings

that already exist. The shaft, which is in porphyry, will

be sunk to the limestone. The South Utah treated 34,971

tons of ore during October and November, from which the

yield was 284S tons of concentrate averaging 10.5% copper.

This is an average for the two months of less than 600

tons of ore per day. but the tonnage has been increased.

and It was expected that the mill would be handling

about 1000 tons per day after the first of the year. At

Frisco the Horn Silver is remodeling its old mill and add-

ing some new equipment, and the plant is expected to be

ready for operation by the middle of January. It will

have a capacity of 100 tons per day and is expected to

save 75 to 80% of the value in the ore. The Utah Mine

of Fish Springs has posted a dividend of 2c. per share.

This mine paid -small dividends regularly for a number
of years, but ceased in February 1909. This was due to

a large extent to the fact that the company was extending

its holdings, but the dividends are expected to come reg-

ularly in the future. The report comes from the San

Juan oilfields that the Standard Oil Co. has quietly bought

a number of wells, done work on them, and capped them
as soon as oil was struck. Also that a pipeline has been

surveyed by this company from those fields to Gallup, N.

M. The Nepbi Plaster Co. put off a successful large shot

at its quarry at Nephi recently, and a hole 700 ft. long

and 300 ft. wide opened, 15,000 tons of gypsum being loos-

ened.

Park City, January 21.

CANADA
BRITt.SK COLUMBIA

(Special Correspondence.)—The agent for a syndicate of

London investors has been negotiating to obtain a bond
on the Queen mine, and has been to Marillan, Wisconsin,

to consult with the owners. The 20-8tamp mill on this

property operated during the past year on ore averaging
$12 per ton, treating nearly 13,000 tons, and making a
good profit. If the deal goes through, at a high price for

the mine and plant, the property will be worked on a
much larger scale than heretofore. The owners of the
McAllister mine, at Sandon, are shipping a small tonnage
of ore and are figuring on plans to operate on a larger
scale. Silver ore is being made ready for shipment by
the lessees of the Sweetgrass, near Silverton. The Van
Roi people have completed the tramway from the mine to

the mill, and the work of installing the balance of the
machinery in the mill will be undertaken. This Is one
of the leading sliver lead-zinc producers of the Silverton
district. Shipments of ore from the California and Ram-
bler-Cariboo mines continue. At the Utica mine a small
force of men Is sloping on a block of ore 100 ft. long
and 25 ft. high. The operators may install a concentrator
next spring. The owners of the Kootenay Belle mine. ad-
Joining the Queen, have made final payment on their $90,000
bond. Arrangements are being made to mill a large ton-
nage during 1911. The Vancouver mine, Sheep Creek dis
trlct, has been leased, and ore production will begin soon.
The last few cars of ore shipped sampled $86.50 to $159
per ton.

The St. Eugene mine. Moyle. is now in charge of C. H.
McDougall. who has planned much work for 1911. F. W.
Guernsey, until recently In charge of the Consolidated
properties at Williams. Is in charge of the anthracite
coal mines of the Canadian Pacific Railway Co. at Bank-
head. Ore recently opened in the Society Girl mine, Moyie,
is proving up well under development. Two cars of ore
recently were shipped to the Trail smelter. In a recent
article by your correspondent on the Consolidated com
pany, the total production figures were included for the
year 1910. Instead of the figures for the fiscal year ended
June 30, 1910. These figures should have been: Produc-

tion for the Centre Star mines, 194,013 tons, at $9.90; the

Snowshoe, 153,311 tons, at $5.60; St. Eugene, 140,000, at,

say, $8.78; Sullivan, 5656 tons, at $20.96; Richmond Eu-
reka, 3731 tons at $42.05; Queen Victoria, 778 tons at $9.94.

It might be stated that in addition to the above tonnage
78,773 tons of custom ore was treated at Trail smelter;
also 19.195 tons of concentrate from the St. Eugene mine.

Nelson, January 18.

(Special Correspondence.)—The Granby company has
planned for heavy production during 1911. It is exploring
with diamond-drills at the Phoenix mines. This company
produced in November, 1,410,261 lb. of copper, containing
36,228 oz. silver and 2578 oz. gold. The six furnaces of its

Grand Forks smelter are in blast. A fire at the Rawhide
mine of the New Dominion Copper Co. destroyed the office

and machine-shops, but has not interrupted ore shipments.
The B. C. Copper Co. has resumed shipments of ore from

Granby SmtHtr, Grtenwood.

its Oro Denoro mine. It is stated that the stock of this

company will be placed on a dividend basis at the meet-
ing of the directors to be held in New York this month.
A dividend fund of $300,000 has accumulated. In Novem-
ber this company produced 917,994 lb. copper at its Green-
wood smelter. This contained 2846 oz. gold, and 10,794 oz.

silver. Net profits amounted to $35,221.

Phoenix, January 20.

MEXICO
CHIHUAHUA

(Special Correspondence.)—El Rayo mine, situated 10

miles from Santa Barbara, is one of the properties of the

Mines Company of America, and is under the management
of James S. Colbath. The production since October 1907

amounted to $1,725,000, out of which dividends amounting
to $85,385 were paid. Within that period a mill was built,

and a large amount of development was performed. The
Dolores, also a property of this company, is situated in

the southwestern part of Chihuahua. Operations began

there in 1905, and from that date to October 31, 1910, the

gross production was $4,736,000, the dividends paid hav-

ing amounted to $1,044,000.

Santa Barbara, January 10.

(Special Correspondence.)—La Republica Mining Co.,

operating at Sanz, out from Ocampo, in the month of De-

cember 1910 milled 1109 tons of ore, and extracted metals

worth ^73,210.94. The operating and development costs

were ?48,312.56, construction costs having amounted to

1*4583.60. J. Gordon Hardy is consulting engineer.

SONORA

(Special Correspondence.)—The Creston-Colorado mine,

at Minas Prietas, which was acquired by the Mines Com-
pany of America in 1902, has produced ore valued at

$9,299,000 from the date of its purchase to September 30,

1910, and has paid dividends amounting to $3,845,000 in

that time. The same company owns La Dura mine, for

which quarterly dividends are paid, the last one having
been at the rate of 90c. per share.

Minas Prietas, January 18.
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Personal
Professional men are Invited to send news of their engage-

ments and travels. Such news is interesting to friends.

Geoboe Winfield is ill in a hospital at San Francisco.

J. M. BouTWELL resides at Santa Barbara, California.

F. M. Harbis is on his way to Colombia, South America.

F. B. Weeks is examining properties in Mariposa county,

California.

J. Nelson Nevius is in San Francisco from mine examlna-'

tions in Oregon.

W. H. HuTCHiNGS is mine manager for the Ohio Mining

Co., at Pearl, Idaho.

George E. Farish was in San Francisco and is now in

southern California.

Clarence C. Boydston is at the Casados mine, Hostotipa-

quillo, Jalisco, Mexico.

J. Morgan Clements is in Arizona, having returned from

the west coast of Mexico.

John T. Milliken, of the Golden Cycle mines of Cripple

Creek, was recently in London.

H. A. Jones, superintendent for the Belmont Milling Co.,

at Millers, Nevada, is in San Francisco.

J. D. HtTBBARD, a director of the Goldfleld Consolidated

mine, was at the St. Francis, San Francisco.

F. W. Nobs has resigned from the Santa Maria Mines,

Ltd., at Minillas, Zacatecas, and is now at Leon, Nicaragua.

C. H. Repath, chief engineer for the International Smelt-

ing & Refining Co., Utah, is visiting various places in

Montana.

J. H. Baker, a mining engineer of Courtland and San

Francisco, was married on January 20 to Miss H. C. White-

head, of London, England.

Joseph F. Thorne, until recently assistant manager, has

succeeded J. R. Finlay as manager for the Goldfield Con-

solidated Gold Mining Company.

William R. Jewell is making an inspection in the oil-

fields to obtain data from every company operating be-

tween and including Sunset and Coalinga, California.

Fred. Solomon, assistant superintendent of the concen-

trator of the Steptoe Valley Smelting & Mining Co., has

gone on a tour of inspection of the various concentrators

in Arizona, particularly the Miami plant.

OBITUARY

John O. Norbom, a mining engineer of Berkeley, Cali-

fornia, was instantly killed on an Oakland ferryboat on the

evening of January 13, by the explosion of some substance

presumably carried in his pocket. The regrettable affair

was of undoubted accidental origin. Mr. Norbom was

operating a mine in Shasta county, and had had world-wide

experience as a mining engineer. This untimely and

strange ending of a useful life is regretted by his wide

circle of acquaintance in the profession, all of whom will

join us in extending their sympathy to his family.

Henry Janin died in London, January 6. He was one

of the best known of the early California engineers. He
graduated from Yale with his brother Louis, In the class of

'58, and both took a post-graduate course at Freiberg. Henry
Janin came to California in 1861 with his brother Louis,

and both quickly took a prominent position in the mining
world. Henry was for some time at the Enriquita quick-

silver mine in Santa Clara county, of which Louis was
manager. Later he had extensive experience in silver

mining in Mexico. He made money rapidly and gave up
professional work to travel. He was closely associated

with such men as Hamilton Smith, J. P. Morgan, J. B.

Haggin, and others of the prominent mining engineers,

mine owners, and financiers of his younger days, and
financed a number of large mining propositions. In recent

years he has made his home in London.

Market Reports

LOCAL METAL PRICES.
San Francisco, January 26.

Antimony 12—l!%c Quicksilver (flask) 44J^
Electrolytic Copper UH— 15>4c Tin ay,—He
Pig Lead 4.75—5.70c Spelter 7—7Ji,c

Zinc dust, 1400 lb. casks, per 100 lb., small lots $9.50-9.75; large^.60—8.50

METAL PRICES.
By wire from New York.

Average dally prices in cents per pound.

Electrolytic
Date. Copper.

Jan. 19 12.S2

" 20 12.26

" 21 12.!S

" 22 Sunday.
" 23 12.22

" 24 12.22

" 28 12.22
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Decisions Relating to Mining
Specially reported for the Mining and Scientific Pbess.

SECOND LOCATION" OF MINING CLAIM

A second or subsequent valid location of a mining claim

in Idaho cannot be made on mineral land already covered

by a valid location.

Flynn Groupe Mining Co. v. Murphy, (Idaho) 109

Pac. 851. June, 1910.

DEVISE or UNDIVIDED 1NTERE.ST OF COAL LANDS—BIGHT TO

PARTITION

Where a testator who owned an undivided interest in

coal lands devised the same by will and blended his real

and personal estate together for the purpose of distribu-

tion, his executors, and not the legatees under the will,

were the proper parties to maintain partition against the

owners of the other undivided interest.

Ramsey v. Ramsey, (Pa.) 75 Atlantic 421. Jan. 1910.

LIABrLITT OF MINE OWNER FOR INJURY TO SERVANT OF INDE-

PENDENT CONTRACTOR

The owner of a mine who employed an independent con-

tractor to work the same, but retained control over the

operation of the hoisting apparatus, was held liable for

an injury to a servant of such independent contractor,

who was on the premises and in the position he occupied
when injured, under an implied invitation from the owner
and for a purpose connected with the business which the

owner was not only engaged in but which he permitted

to be there carried on. While there was no privity between
the owner and the servant, and no contractual duty from
the owner to the servant, yet there was a mutuality of

interest between the servant of the independent contractor

and the owner, and the law imposes upon the latter the
duty to such servant to use due care to employ a reasonably
qualified holster to handle the hoisting apparatus.

SlossSheffleld Steel & Iron Co. v. Bibb, (Ala.) 51

Southern 545. Jan. 1910.

CONTRACT FOR SALE AND PTRCHASE OF COAL

A written proposition from the owner of a coal mine
to the president of a railroad company, suggesting the
building by it of an 8-mlle branch line from its road to

his coal mines, he to receive- a guarantee of tonnage of
freight that would be satisfactory to the company, and
an answer from the president of the company to the effect

that the company would build the line for any parties who
would furnish the right-of-way and put in a coal plant
of not less than 1000 tons of coal per day, and would fur
nlsh the coal at the same price as that furnished by the
Pocahontas people, and that the company would take from
such persons at that price whatever amount of coal they
would agree to furnish not less than 100,000 tons per year,
or If they preferred to ship It themselves, the company
would give them the same rate made to other parties.
Thereupon the offer was accepted by the owner of the
coal lands who stated that he would commence immedi-
ately to make leases and push his part of the contract
with all promptness. And leases were accordingly made,
the mines developed, the right-of-way for the road fur-

nished and the branch road was built. The mines were
operated by lessees who sold their coal to the company,
but after a number of years it refused to receive any more
of the coal. In an action to enforce the agreement it was
held by the Federal Court that the correspondence cre-

ated a contract for purchasing the coal, and was not merely
a proposal on the part of the railroad company to nego
tiate future contracts, and that such contract construed
In the light of the situation of the parties and the language
of the letters, did not limit the company to take such coal

as the land owner personally should mine, but included
all coal that should be mined by lessees of such mine owner.

McKell V. Chesapeake, etc., R. Co., 175 Federal 321.

Jan. 1910.

GOLDPIELD CONSOLIDATED FOR DECEMBER

The following figures showing the results of operation
of the Goldfield Consolidated Mines for the month of De-
cember 1910, are submitted by J. R. Finlay, manager: '

TONNAGE PRODUCED

Average
Dry Tons, per Ton.

Combination 5^173 0.86
Mohawk g 06I 1.08
I^ed Top 3^607 1.42

Jumbo 8 709 2.05

Total 25,550 1.41

The gross value to be credited to the various mines is

as follows:

Combination | 91,975
Mohawk 179,921
Red Top 105,865
Jumbo 369,000

Total $746,761

The performance of the mill was as follows:

Dry tons milled 25,550

Average value per ton |29.23

Total value 1746,761.00

Loss in tailing (actual iplll tails) 43,339.00

Value realized 703,422.00

Percentage extracted 94.20

EXPENSES

General; Amount.
Bullion tax and marketing bullion $ 13,000

Administration, etc 21,000

Average

per Ton.

$ 34,000 $ 1.33

Mining 95,000 3.72

Transportation 2,500 0.10

Milling:

Milling and cyaniding $60,740

Marketing concentrate, resi-

dues, and by-products 6,971

$ 67,721 2.65

Construction 4,600 0.18

Net cost $203,821 $ 7.98

Loss in tailing (actual mill tails) 43,339 1.70

Estimate for treating concentrate tail-

ing dumped 10,893 0.42

Total costs and losses $258,053 $10.10

Profit per ton $19.13

Total value of ore per ton $29.23

Total profit for month $488,708

Percentage of profit $65.44

It will be noted that the total costs and losses are lower

than for any month in the past year. They will be lower

still. It should also be noted that the grade of ore treated

has been lower and that no high-grade ore was shipped to

smelters. The lowering of the grade of ore is the principal

factor in lowering the costs and losses, but there are other

factors that are just beginning to have this effect.

The mill is steadily improving its extraction. The

weather has been cold for the last half of the month. Cold

weather has heretofore interfered with a thorough precip-

itation of the gold in the solutions; but the enlarged heat-

ing i)lant has obviated this difficulty and the precipitation

has been excellent.

The company which has been operating the Grizzly Bear

lease suspended operations at the close of the month. They

have sunk a shaft 1200 ft. and explored to some extent on

the 1160-tt. level, but without success. We are now taking

over their operations on company account and will continue

opening the 1160-ft. level without delay.
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COMMERCIAL PARAGRAPHS

The Pelton Watbb Wheel Co. has moved its San Fran-

cisco office from 1093 Monadnock Bdg. to its works at 2229

Harrison street.

The A. Van Dee Nahxen School of Practical Engineering

of Oakland, Calitornia, on the first of January entered upon

its forty-seventh year.

Edgae Allen & Co. Ltd. Imperial Steel Works, Sheffield,

England, whose chief American office and warehouse is at

434 West Randolph street, Chicago, announces that agency

arrangements have just been completed with the following

firms at whose warehouses large stocks of Allen's high speed

and carbon tool steels will be carried: Roehm & Davison,

Detroit, Michigan; J. L. Osgood, Erie County Bank building,

Buffalo, New York; and John J. Greer & Co., Inc., 207 West

Pratt street, Baltimore, Maryland.

George W. Myers, for many years the Pacific Coast

representative of the Chrome Steel Works of Chrome,

N. J., has again succeeded in closing on the two large

annual contracts with the Alaska Treadwell Gold Mining

Co. of Treadwell, Alaska, for their yearly requirements in

shoes and stamp-mill parts, such as bossheads, cams, and

tappets. The shoe award is the largest that is given by

any company in North America, and this year's contract

.makes the eighth consecutive annual agreement secured

by Mr. Myers for his company.

One of the strongest connections of kindred industries

recently effected is that of the Ingebsoll-Rand Co. and the

A. S. Camebo.'. Steam Pump Works, the former having pur-

chased a controlling interest in the latter, yet the connec-

tion between these two companies can not be looked upon

as a merger in any sense of the word. The A. S. Cameron

Steam Pump Works will continue under the management

of George W. Fuller as in the past, and there will be no

change in the policy of the company, but a greater expansion

Is contemplated. Mr. Fuller has been associated with the

Cameron for many years, entering its employ in 1883 as

office manager and entrusted with its general management

in 1899. With improved and increased facilities for manu-

facture, and the advantage of the large and splendidly

equipped selling force of the Ingersoll-Rand Co., it is pre-

dicted that the business will develop to still larger pro-

portions.

The Stephens-Adamson Mfg. Co., of Aurora, Illinois, has

recently strengthened its organization by securing the

services of G. H. Stephens. Mr. Stephens has obtained sub-

stantial interests in this company, and will assume at once

the management of the Eastern business. The Eastern

office is located at 50 Church street, New York City. Mr.

Stephens has been a prominent factor in the conveying in-

dustry for over twenty years. The engineering department

of the Stephens-Adamson Mfg. Co.'s New York office is un-

der the charge of J. G. Marcrum, who was formerly asso-

ciated with Mr. Stephens in business and is recognized as

a conveying engineer of unusual ability. Earl D. Stearns,

who has ably represented the Stephens-Adamson company
in the East for the past two years, will henceforth take

charge of the company's Chicago office in the First National

Bank building. The Stephens-Adamson Mfg. Co. manufac-

tures a complete line of conveying, elevating, screening, and

power transmitting machinery. Its main office and shops

are at Aurora, Illinois, on the main line of the Burlington.

These shops are thoroughly modern in every respect, and

the company is prepared to design and manufacture a high

grade of machinery in the least time and in the most
efficient manner. Its new steel shop, which has just been

completed, is one of the largest and most finely equipped for

this purpose in the country.

Smith, Emery & Co., engineers and chemists, announce

the completion of a reorganization of their business, made
necessary by its rapid growth and development. The capi-

tal stock has been increased to $100,000, and the latest

bookkeeping and filing systems are being Installed. The
Los Angeles establishment, which has hitherto been a sep-

arate corporation, under the name of Smith-Emery Co., now

becomes a part of Smith, Emery & Co., the parent organi-

zation. The personnel of the directing forces of the firm

are now A. L. Emery, president; Emory E. Smith, vice-

president and general manager; E. 0. Slater, second vice-

president and manager, Los Angeles; M. T. MacDonald,

secretary; B. R. Putnam, treasurer and manager mining

department; W. C. Bass, manager mining department, Los

Angeles; Duncan Anderson, chief chemist; Frank Riordan,

superintendent cement department; and A. E. Roberts, de-

signing engineer. The laboratories and offices of the com-

pany occupy the building at 651-3 Howard street, San Fran-

cisco, and the Los Angeles branch occupies the building,

owned by the company, at 245 South Los Angeles street, in

that city. The firm has at present on its regular staff

twenty-two engineers, chemists, and assistants, and a staff

of six associate engineers, and has extensive Eastern,

Canadian, and European connections. This firm is playing

an important part in the development of the large construc-

tion and manufacturing business of the State.

CATALOGUES RECEIVED

Sutton, Steele & Steele, Inc., Dallas, Texas. Bulletin

T4. 'Dry Concentrating Tables.' Illustrated. 6 pages. 6

by 9V^ inches.

Colorado Iron Wobks Co., Denver. Pamphlet No. 28.

'The Portland Continuous Filter.' Illustrated. 8 pages.

6 by 9 inches.

The Bbistol Co., Waterbury, Connecticut. Bulletin No.

130. 'Wm. H. Bristol Electric Pyrometers.' Illustrated.

56 pages. 8 by 10% inches.

The Bbaeckel Concentrator Co., Joplin, Mo. 'The Dun-

ham Concentrator.' A description of this well known

table. Illustrated. 24 pages. 9 by 6 inches.

Dean Beos. Steam Pump Works, Indianapolis, Indiana.

Catalogue No. 83. 'Special Boiler Feeders on Pressure

Pumps.' Illustrated. 28 pages. 6 by 7% Inches.

W. & L. E. Gurley, Troy, N. Y. 'Gurley's Manual.'

Forty-fifth edition. This complete volume is out in a

more attractive form than ever, and its usefulness is too

well known to need comment. Illustrated with beautiful

three-color halftones. 516 pages. 4Vi by 6% inches.

Ingersoll-Rand Co., New York. Bulletin No. 3007. 'Class

"PB" Duplex Power Driven Air Compressors.' Illustrated.

24 pages. 6 by 9 inches. Bulletin No. 5003. 'Radialaie

Air-Driven Coal Cutters.' Illustrated. 20 pages. 6 by 9

inches. Bulletin No. 9008. 'Pneumatic Tamping Machines.'

Illustrated. 12 pages. 6 by 9 inches.

The Jeffrey Mfg. Co., Columbus. Ohio. Catalogue No.

26A. 'Mine Fans.' A handsome catalogue showing cen-

trifugal fans for mine ventilation and numerous photo-

graphs showing installations where Jeffrey fans are in use.

Several pages of engineering data and formulas of interest

to those having ventilating problems under consideration

are included. Illustrated. 36 pages. 6 by 9 inches.

Chas. C. Moore & Co. Engineers Pacific Coast represent-

atives announce the following catalogues: 'Air Compress-

ors.' catalogue 549 of the Piatt Iron Works, Dayton, Ohio;

'General Service Pumps,' catalogue 555 of the Piatt Iron

Works, Dayton, Ohio; 'Power Pumps,' catalogue No. 115

of the Hoover, Owens Reutschler Co., Hamilton, Ohio;

'Boiler Tube Cleaners,' catalogue L of the Lagonda Mfg. Co.,

Springfield, Ohio.

A NEW FINE-GRINDING MILL

The Marathon mill is advanced by the Johnson Engineer-

ing Works, First National Bank building, Chicago, as a

fine-grinding device which successfully solves most of the

difficulties in present practice. It consists of a tube or

ball-mill in which the grinders are longitudinal iron rods.

The fineness of the discharge and the capacity may be

varied by tilting the whole mill about a transverse axis. A
few minor alterations change the mill from dry to wet

grinding. The makers claim to be able to reduce ore from

a crusher to a 200-mesh product in one operation with very

small expenditure of power.
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EDITORIAL

BASIC copper ores are in demand where they can

be delivered at low cost at Pacific coast tide-

water. Southeastern Alaska affords a promising

field in this connection.

MEXICAN political troubles are apparently be-

coming more serious in Chihuahua and the

north central States. So far, quiet has prevailed in

the West Coast cities and towns, but much unrest is

reported in the mountain villages and there has been

trouble along the Arizona border.

ENGINEERS have read with much pleasure the

report of the board of army engineers that has

been studying the work of the Reclamation Service.

The tone of the report is highly and deservedly com-

mendatory, and Mr. F. H. Newell, the director, and
his associates, may well feel complimented. In his

attacks on the Reclamation Service the Secretarj- of

the Interior has not represented the better sentiment

of the country, and he has done much harm to a

great clean branch of the public service.

NATOMAS No. 8, the first of the 16-cubic foot

dredges of the Natomas Consolidated, has be-

gun work at Folsom, California. It is an excellent

boat and is expected to break records. By contrast

the early Oroville boats look like toys, and yet

dredge builders are already planning for larger ca-

pacity. Indeed, Mr. Newton Cleaveland, of the Yuba
Construction Company, confesses privately to am-

bitions for a 27-cubic foot boat, and we hope some-

time to print the account of the launching and op-

eration of such a monster.

IT has long been the dream of the American Insti-

stitute of Mining Engineers to visit Japan. But,

like many individuals who have entertained similar

dreams, the carrying out of a plan involving so great

an expenditure of time, has had to be postponed un-

til its execution appeared unlikely. The forthcoming

autumn meeting of the Institute will be held in San

Francisco, a natural point of departure for the more

extended trip, and it is probable that an excursion

to Japan, with a three weeks stay in Nippon, will be

one of the chief features of the meeting. Fortun-

ately the most important mines in Japan are near

places of scenic interest, so that even so brief a visit

will suffice for a very comprehensive view of the land

of the cherry blossom and chrysanthemum. Plans

for the excursion are necessarily only tentative as

yet, but a definite announcement will be made in

time for members to arrange plans for visiting a

country so full of interest to all Americans.
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TIN at its present high price is stimulating the

owners of tin prospects and mines to renewed

endeavor to put their properties on a working basis.

Unusual activity is noticeable in the tin camps of

the Black Hills of South Dakota, both in the Bear

Gulch and the Harney Peak districts. A great deal

of development has been done and much money

spent in the experimental concentration of the ores

which occur in pegmatite veins. It is now claimed

that the problem has been satisfactorily solved,

which we sincerely hope to be the case.

WARNING is issued by the Chamber of Mines

and Oil of Los Angeles against a man named

Williams who has been selling fake specimens to

the unsuspecting. He is rather heavily set, has blue

eyes, light sandy hair, a pallid look, and he walks

with a limp. He has the general appearance of

having either been seriously ill or confined in prison.

He claims that the specimens offered for sale are

high-grade sylvanite from Cripple Creek, Colorado.

The ore has the appearance of having been roasted

and is covered with small globules of supposed gold.

Cutting these globules and examining them under a

glass shows that they are false, and an assay will

show that their gold content amounts to nothing.

GOOD news comes from the Comstock, where the

work done by Mr. Whitman Symmes in de-

veloping the deep levels of these old mines, seems

now likely to bear fruit. In the Mexican ground

far east of any of the old workings of either that

mine or the Ophir, a body of ore 10 feet wide has

been found on the 2500-foot level, 700 feet below

any ore above. The new orebody is a breccia of

quartz cemented by metallic sulphides of lead, zinc,

and iron, and is similar in character to that of the

old Consolidated Virginia bonanza. Last week 15

cars averaged $44.41, per ton in value, about half

gold, and later tests yield $65 per ton. The vein is

well defined, but naturally the extent of the orebody

is not yet known. While it may be only small, it at

least indicates the probability of rich ore being pres-

ent in these lower levels.

NEGOTIATIONS for the sale of the Golden Cycle

mine and mill at Cripple Creek to the Consoli-

dated Gold Fields of South Africa have been con-

cluded, we understand, and formal announcement of

the change of ownership will be made soon. The
entry of this well known company into the Cripple

Creek district has a double interest, derived from the

importance of the two companies concerned. The
Consolidated Gold Fields of South Africa is the

largest of the African gold mining corporations, and
is perhaps best known in America for its important
holdings in the United States Smelting, Refining &
Mining Company, Oroville Dredging, and Yuba Con-
solidated. The Golden Cycle mine is known as an
important producer and the mill at Colorado City
has many features of interest. With a capacity of

1000 tons per day, it treats more than half of the

custom ore of the district as well as that from its

own mine, with conspicuous success. When the mill

was totally destroyed by fire in 1907, Mr. John T.

Milliken, then the superintendent, began treating ore

again within one hundred days, and after a very

brief period the mill was in full operation. We con-

gratulate the Consolidated Gold Fields upon the

addition to its American holdings.

Goldfield Consolidated

Nevada's premier gold mine has been much in the

public eye since the first of the year. We published

last week an abstract from the manager's report for

December, and in this issue we give the bulk of Mr.

J. R. Finlay's report for the fiscal year, made public

January 9. It is unnecessary to go into details, as

excellent monthly reports' issued through the year

have kept everyone informed who cared to know.

The Goldfield is a great, a truly phenomenal, mine,

and it has been managed with unusual success and

skill under conditions, many of which are adverse.

Yet the stock has never sold at a high price when

measured, as are other stocks, against current divi-

dends, and has dropped recently from $8.45 per

share at the end of December to $6.55 at the end of

January. Shortly after the annual meeting ilr. Fin-

lay resigned and there has been much speculation as

to why stock paying 30 per cent dividends, at current

price, should be available for purchase in any

amount. The price naturally reflects the judgment

of the public as to its value, but one important factor

is that there is so much of the stock. There have

been issued 3,559,148 shares of a par value of $10

each ; a truly remarkable capitalization for a young

mining corporation dependent practically on a sin-

gle, though large, mine. In the second place, both

the president of the company, Mr. George Wingfield,

and the general manager, Mr. J. R. Finlay. state

frankly in their reports that the four extra dividends

of twenty cents per share came from sale of rich ore

and that the continuance of such dividends is un-

certain. There i? also no attempt to disguise the

facts that the orebody is exceedingly irregular, that

differences between rich ore and barren rock are

sharp, and that the property is not one where it is

wise to block out large reserves in advance of slop-

ing. Mr. Finlay's remarks on the subject of ore re-

serves are particularly illuminating, and stockhold-

ers in the enterprise must expect sudden and dis-

quieting changes in the amount of ore in sight. Ex-

ploration on upper levels near and under the old

stopes of lessees may be expected, for some time at

least, to develop ore rapidly and cheaply. Less is

known about ore-shoots at lower levels, though high-

grade ore is present in quantity. Naturally, pros-

pecting at these levels is less certain, though equally

necessary, and it may not be always possible to keep

the balance even. Development in 1910 was un-

usual, in that an actual profit was realized from the

ore won in the mere process of driving drifts, winzes,

and raises. The total development cost $379,493 and

yielded 41.896 ounces of gold. Apparently, too. the

work of the year brought much ore into sight, though

the December report alone was discouraging in that

regard. These unusual conditions furnish sufficient
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reasons for rapid variatious in the price of the stock,

but there is another and more fundamental one. The

management has not yet won the confidence of the

general buying public, though many steps have been

taken to establish that confidence. The largest hold-

ing of stock is that of Mr. George Wingfield, amount-

ing, according to the last published account, to

461,202 shares. He and his friends naturally domi-

nate the company. The second largest holding is

that of Mr. Thomas D. Jones of Chicago, amounting

to 100,000 shares, his brother, Mr. David B. Jones,

having in addition 53,700. Probably the third largest

interest is that represented by the 73,550 shares scat-

tered among a half-dozen persons, all receiving their

dividends through the Crocker National Bank, in San

Francisco. Mr. M. J. Johnson of New York holds

71,000 shares, Mr. Arthur Winslow, 22,700, the Un-

termeyers, 38,000, and in all there are over 5000

shareholders. The list includes many excellent names,

but evidently many of the best known stockholders

take little part in the management of the property.

With so many uncertainties inherent in the situation,

it is not surprising that Eastern investors are slow

to buy stock in a heavy capitalized concern paying

abnormal dividends, and dominated by a man not

already favorably known to them. It will take time,

even with the excellent policy of frank .statement

that the Goldfield Consolidated management has

adopted, to win the confidence already held, for ex-

ample, by the Tonopah Mining Company and the

Camp Bird Limited.

Vulcan Copper Mine
*

New and remarkable light has been thrown on the

geology of Shasta county, California, by a 'Geo-

logical Report of the Vulcan Mine,' by Alexander
Roy, "Geologist." Just how remarkable his con-

clusions are may be best shown by a quotation or

two.

Following a lurid description of the Archean, Mr.

Roy says: "When the earth was sufficiently cooled

to precipitate the vapors as water, and formed an

ocean above these formation.s, the copper solution,

because of its greater density, formed a layer above

this formation and percolated through the small fis-

sures leading to it, and filled the basins, thus being

primary deposition. The other salts, such as iron

sulphides, etc., because of their density, also partly

filled this great fissure, and together they formed the

copper beds of Shasta county, in this neighborhood.

Above this, and caused by their ability to remain in

solution for a longer period of years, was eventually

crystallized out of the solution, a weaker form of

basalt, which here formed the Cambrian era. The
deposition of the copper solution followed this age.

The movements of these rocks on each other formed

a sediment of basalt and andesite, which make the

l)(;d of conglomerate, which I have marked Ordo-

vician ocean bed. Above this a similar occurrence

took place over the Caml)rian, which formed another

bed above it," and so the story is continued up to

the Devonian, which "is as high in the order of eras

as the folds on the Vulcan properties ascend." There

is geology for you! No wonder that the author feols

the need at about this point of a heading, REMARK-
ABLE GEOLOGICAL PHENOMENA—nothing less

would be adequately descriptive. Following it, he

says: "The folds at the widest are not more than

200 feet in thickness, with the exception of the De-

vonian, so that one gets in Vulcan Ground a point

for reading these great ages which exposes them
seriatum in a manner not found elsewhere in

America." We believe this to be a conservative

statement. It is doubtful whether "these great

ages" could be read in this manners elsewhere in

America or anywhere in the world. Enough has

been quoted, however, to show what a mere string of

misunderstood and misused words this 'report' is,

yet it is being circulated in sober earnest in an effort

to raise money for developing copper mines. With
it is distributed an elaborate sheet of reproductions

of commendatory letters from various persons who
have visited the property or own shares in the enter-

prise, and who seem to make up in faith what they

may lack in skill and experience in estimating a

mine. These features naturally condemn the venture

to any experienced investor, and yet a bad report

or unwise methods of flotation do not necessarily

condemn a property.

The holdings of the Vulcan Copper Mining Com-
pany are in Shasta county, California, adjacent to

those of the Balaklala Consolidated and the Trinity.

They lie within the area that is legitimate territory

for prospecting for copper. We know of no reason

why the claims may not prove rich in copper; there

is some evidence that they may. It is, however, a

matter to be determined by careful, intelligent work

with the drill and by underground exploration. If

any large body of valuable ore has yet been found,

it is not shown by the documents made public. The

circulation of such as have been given out casts

doubt on the business judgment at least, of those

directing the venture ; and good judgment is as es-

sential to developing a successful mining enterprise

as is integrity. While we fear there is small hope for

profit to one buying these shares, there are certain

features of the prospectus worthy of being copied in

those issued by more ambitious concerns. The state-

ments for which the company assumes responsibility

are carefully discriminated and expressed clearly,

the plans for selling stock and for using the result-

ing funds are detailed, and the exact amount allotted

to the promoters in return for the property is frankly

stated. There is, however, no apparent provision

against promoters' stock being dumped on the mar-

ket, and the shares are not under-written, nor is

working capital guaranteed by any responsible finan-

cial concern. Profit to each buyer of the stock is

therefore contingent upon the promoters' success in

raising all the capital required, as well as on the

ordinary and natural risks incident to finding ore

and conducting the business. The whole set of doe\i-

ments brings out sharply once more the difference

between the possibility or even probability of the

presence of ore in a given piece of ground, and any

reasonable certainty of a buyer of shares realizing a

profit.
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Sluicing at the Kolchan

Mines, East Siberia-I

By Chester W. Pubinoton

*Situation and Character.—In the year 1907 I left

London for the purpose of a general inspection of

conditions in East Siberia, and particularly to ex-

amine the gold placer mining property, now known

as the Kolchan property, belonging to the Ochotsk

Gold Mining Co., situated near the mouth of the

Amur river. The route traveled was as follows :

Leaving rail head at Habarovsk on the Amur river,

my party proceeded by steamer 600 miles down the

^ STfiAfTSOFLAP£fKXJS£

JSTVLADI/HmBAY I ^~^J

PariArthuri

YELLOW
SEA

.C;k<P
Eastern Siberia.

Amur, through a country of magnificent forests,

wild and unpeopled, except as the sparse fishing vil-

lages of mingled Russians, Chinese, and Giliaks oc-

casionally broke the wilderness. Two days saw us

at Nikolaievsk, the principal supply point near the

mouth of the Amur. Good stores, notably of the

important Siberian firm of Churin, a Government
assay and receiving office for the local gold from the

Ochotsk and Amgoon mines, the steel barges and
steamers of the Amur navigation companies, a

transient fishing and mining population of ten thou-

sand, an electric lighting plant, and a telegraph office

represent the progressive elements of this frontier

community. One hundred Japanese fishing schoon-

*The rouble, which is used in this article, is equivalent

to $0,515; the kopeck is one-hundredth part of one rouble.

ers from Hakodate, refrigerator steamers from Eng-

land, mail steamers from Vladivostok, and trading

boats from Hamburg lie at anchor in the river, off

the town. One hundred million pounds of salmon

is annually taken in the Amur, between Niko-

laievsk and the Straits of Tartary, 25 miles below.

The cargoes depart for Japan and Europe, and the

fishing population leaves in late October, in the river

and sea steamers.

I was impressed with the fact that here the 'dark

continent' of Siberia has a window open to the world.

A country of magnificent wealth in timber, in animal

products, and in gold lies behind, and before is the

open sea.

One day's journey northwest from Nikolaievsk

lies the extensive gold mining property known as the

Ochotsk, or more recently the Kolchan. This prop-

erty is at 53° 30' north latitude, or almost that

of the city of Liverpool, England. Six hundred

thousand pounds sterling in alluvial gold dust was

taken from three miles of the Stretensky claim in a

Nikolaievsk Uining Region.

creek bed, known by the Giliaks as the Kolchan, by a

Russian company between the years 1898 and 1906.

The work went on in the old Russian way, by ex-

tremely primitive and expensive methods, as is

proved by the fact that in 1907 the company mort-

gaged its property to the Russo-Chinese Bank, which

formed a receivership to carry on the mining opera-

tions. At about this time. June 1907. I visited the

property, and although I found the area too exten-

sive to be sampled as a whole by myself and J. B.

Landfield, my assistant, in a single season, the pos-

sibilities for gold dredging impressed me so that I

undertook to sample a portion of it in detail. One
hundred and sixteen pits from 10 to 2o ft. deep were

sunk under my direction during ten weeks' stay on

the property, and about 300 cu. yd. of gravel from

fifty additional cuts and trenches were washed in

sluice-boxes. As a result I established the presence,

in the small portion of the property which I was
able to thoroughly examine, of five million cubic

yards of gravel carrying a recoverable gross value

of 80 kopecks per cubic yard. About 200 acres of

the bottom land along the stream were sampled in
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1907, and 3000 acres, containing approximately

20,000 cu. yd. per acre, remain to be sampled.

The remarkably high tenor of the Upper Kolchan

tailing and fresh gravel, namely 80 kopecks, is an

indication that the great areas of gravel lying be-

tween the lower end of the Stretensky claim and the

sea, carry gold. The fact that the alluvial gold, in

shot-like and not flat particles, extends to the sea.

and is present in the beach sand, has been deter-

mined. As the flats or meadows lying adjacent to

the sea are all gravel and consist of the White moun-

tain float, and as gold is found in every case where

surface gravel is visible, it is justifiable to assume

3. Wherever the previous configuration of the

country allowed this debris to accumulate, it was in-

variably accompanied by residual gold in a fine and
rounded condition.

4. Owing to the peculiar nature of the original

gold deposit, the particles were never flat and were
never large, but the gold for the most part occurred

in the form of a clean powder, of which every piece,

however small in size, had three dimensions ; this, by
the way, is unusual in gold-dredging areas, as in

California and elsewhere the gold is of so flaky a

character that some of it floats on water ; moreover,

I determined that the gold of the Kolchan river easily

Company Hospital, Old Russian Buildings. Filling Iht BucktI.

Cutting Into Iht Bank.

that further sampling will prove a certain propor-

tion of the area profitable for dredging. As a proof

that dredgeable gold exists in the lower meadows,
may be cited the fact that pit Xo. 3092, one of the

lowest line sunk on the Kolchan in 1907, four miles

below the lowest limit of the positive reserves,

showed a value of 90 kopecks per cubic yard in fine

rounded gold.

The main physical features of the area are as fol-

lows :

1. Owing to processes of erosion. White moun-
tain, a peak of pold-bearing volcanic rock, possibly

itself ati extinct volcano, had been nearly worn away.

2. Its debris in the shape of rhyolite fragments
had been distributed to the north toward the ocean

shore, over an area of fifteen to twenty square miles.

Dumping fhe Bucket.

amalgamates, and there is rarely a particle of it

which is not attacked by quicksilver. Coarse nug-

gets never occur, and pieces of pure gold weighing

more than one-tenth of an ounce are seldom, if ever,

found.

5. As a further result of the wide distribution of

the rhyolite gravel the material is extremely small

and well rounded ; in fact, at a distance of four miles

or more away from the source it resembles small eggs

or beach pebbles. Although the excessive amount

of alumina liberated by the decomposition of the

rhyolite causes some clay layers to form on the

slopes of the mountain itself, this also, at a distance

of three miles from the mountain, almost entirely

disappears, and the gravel becomes as free and

loose as on the sea beach itself. This remarkable
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character continues over the level gravel flats for a

length of ten and a width of one-half mile to three

miles.

6. The depth of this gravel sheet, lying between

the White mountain and the sea, is also extremely

regular. As far as the lowest line of pits previously

referred to, some seven miles to the north of the

White mountain, the depth does not exceed 18 ft.

So far it has been impossible to sink pits farther

north than this for lack of time and money assigned

to prospecting alone, but I am confident that drilling

will substantiate the fact that none of the ground

block of ground, about a quarter of an acre in extent,

for myself, paying a very high royalty of 33% to

the Russian company. In a period of 40 days, nearly

£4000 was received from the Chinese operations and

my own string of sluice-boxes. Actually, without

the help of the tributers' gold, I obtained the sum of

14,500 Rs.. roughly £1500, from 2000 cu. yd. of ma-

terial. This work was done by hand-shoveling with-

out the use of machinery, except a small centrifugal

pump which raised water about 10 ft. Everything

on the property was in poor shape for work, and

it was even necessarv to make wheels for the wheel-

Map of Kokhan Mines.

exceeds 25 ft. in depth to bedrock, even as far as the

sea beach itself.

7. V Although at a latitude of 53° 30' N., and in a

region where extreme winter cold occurs, yet the

gravel is not frozen to an extent which will cause

difSculties. No permanent frost has been noted at a

distance greater than one-half mile to the south of

the actual beach, but annual frost penetrates the

ground to the depth of the turf or peat overburden

;

this frost is said not to penetrate the underlying

gravel, and my own experience in hand-shoveling

bears out this assertion. The annual frost does not

leave the ground sometimes until the middle of July,

and is occasionally a detriment to hand operations.

Recent dredging experience in the Klondike and
near Cape Nome, however, shows that such a com-
paratively small amount of frost will have practi-

cally no effect in delaying the operations of dredges.

Operations of the First Two Years.—In 1908 a so-

called 'staratel' or 'tributcr' arrangement was made
with the local Russian manager. By this I was per-

mitted to have a share in the gold which was being
taken from the property by 1000 tributers. Chinese
and Koreans. I was also allowed to work a small

barrows, used for transferring the gravel to the

sluice. The operations of 1909 resulted in returns

of 126,441 Rs., for a season extending from July 26

to September 30.

The relative depth of the deepest mines as com-

pared with the diameter of the earth may be appre-

ciated by stacking up 8000 sheets of paper; one of

these to represent a mile, the approximate depth

of the deepest mine shafts. It will at once be

seen that the deepest mines and bore-holes are but

mere pin-pricks and the highest mountains only a

slight roughening of the surface. The coating of

varnish on a 2-ft. globe representing the earth is

relatively thicker than the deepest ocean.

Employment of inexperienced immigrants in the

coal mines of this country is suggested as the prob-

able cause of many serious accidents, in a report

of the Immigration Commission. The report deals

with the economic condition of about 88.000 soft-

coal miners. Of the 88,000 men, 54,000 were for-

eign born, and nearly 40% had been in this country

less than five years.
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Goldfield Consolidated

By J. R. FixLAY

•Production, expenses, and profits for the year

may be summarized as below

:

PRODUCTION
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COST PER TON OP ORK PRODUCED
jline. Development. Stoping.

Combination *0-80 $2.13

Mohawk 1-20 2.72

Red Top 113 2.23

Jumbo 2.52 2.55

f2.45

Total.

$2.93

3.92

3.36

5.07

$3.87All mines $1.42

DEVELOPMENT
j{jne. Feet advance. Cost per foot.

Combination 6.297

Moiiawk 12,248

Red Top S.806

Jumbo 14,587

All mines 41,938

OPERATING COSTS

October 31. 1909, to November 1, 1910.

Mining—266,866.63 tons.

Item. Cost per ton. Total.

Labor $2.08 $553,206.17

Supplies 1.28 342,382.72

Power 0.046 12,492.60

General charges 0.464 123,977.69

$7.72

8.27

7.38

11.29

$9.05

Totals $3.87

Transportation—265,351.80 tons.

Railroad operation $0,079

Railroad maintenance.. 0.057

$1,032,058.58

21,029.76

15,769.75

Totals
Milling—265,351.80 tons.

Labor $0,558

Supplies 1.258

Power 0.305

$0,136

J147,991.10
333,854.38

81,035.59

Totals $2,121

Concentrate treatment.

Labor $0,050 $13,146.19

Supplies w 0.236 62,744.14

Power 0.026 6,822.41

Totals $0,312

36,799.51

562,881.07

82,712.74

Total operating $6,439 $1,714,451.90

CONCENTRATE TREATMENT COSTS.

Tons treated, 14,151.83.

Labor $0.93 $13,146.19

Supplies 4.44 62,744.14

Power 0.48 6,822.41

Totals $5.85 $82,712.74

Remembering the well known fact that the ore-

bodies are irregular in size, shape, and grade, and

that the ore is valuable enough to warrant careful

handling, the management has never strained after

low mining costs. Special effort is made to mine

the ore cleanly, that is, to minimize the mixing of

waste with the ore. Since much barren vein-matter

looks exactly like the ore, it is possible to prevent

mixing only by incessant sampling and assaying.

Of course, any waste that goes into the ore is mined

and milled at a dead loss, whether the resulting

mixture is still of a pay grade or not. It will be

observed that one foot of development work was

done for every 6% tons mined. This compares with

one foot for a trifle over 7 tons mined during the

year 1909.

Estimates of ore in sight have been made quar-

terly during the year, but these estimates are at

best inaccurate and unsatisfactory, for the follow-

ing reasons: (1) Estimates of tonnage have been

found to vary between wide limits, according to the

methods used in making the estimates, and accord-

ing to the engineer's conception of what is 'ore in

sight.' It should be remembered in this connection

that it is impossible in the normal conduct of mining

to expose any large percentage of the ore on more

than two sides; much of it is exposed only on one

side. (2) It is useless to fix a tonnage without also

fixing a value for the reserves. This is exceedingly

difficult, and must necessarily be somewhat in the

nature of guesswork, on account of the presence

of some extraordinarily high-grade ore in the midst

of large bodies of average ore. One shipment of

150 tons averaged $1400 per ton. One ton of 50-oz.

ore is equal in value to 50 tons of 1-oz. ore, and a

mistake of 1000 tons of 50-oz. ore is equal to a mis-

take of 50,000 tons of 1-oz. ore. In the Consolidated

mine the high-grade ore is far more erratic than

the average ore, and there is enough of it to make

quite possible a mistake of several thousand tons

in estimating it. At the end of the fiscal year 1909,

a very high-grade orebody had just been exposed

in the Clermont shaft. After development had pro-

ceeded on this ore for several months, it was de-

cided by the company that it would be the most

profitable policy to extract this high-grade ore as

rapidly as good mining would permit, so as to let

the shareholders have their profits at once, rather

than to spread them out over a longer period. This

policy was announced in February. It was not the

intention to convey the impression that the grade

of ore maintained under this decision was the aver-

age grade of the mine. The extra 20c. dividend per

quarter was in each case declared as an extra. Five

of these extra dividends have been declared, amount-

ing in all to $1 per share. While these extraordi-

nary profits have thus far exceeded expectations,

and may still do so, it is not reasonable to expect

them to continue indefinitely. There is reason to

believe that the mine can produce from the ore

now exposed a tonnage equal to about twice that

of the year just closed. This does not measure the

possibilities, for the prospect for further develop-

ment is good, and there is as yet no logical ground

for fixing any term as the probable life of the mine.

As stated above, at the beginning of this fiscal

year, the work of adding to the capacity of the

lOO-stamp mill was under way. This work, as well

as other construction undertaken at the mill, is de-

scribed as follows by the mill superintendent, J. W.
Hutchinson: "To increase the tonnage from 650

to 850 tons per day, six 6-ft. L. C. Trent Chilean

mills and 24 No. 3 Deister slime tables were added,

which, with other minor changes, cost approximately

$75,000. The change has been highly beneficial, and

the cost of mechanical operation materially reduced.

This reduction in cost of operation has been masked

by a material increase in the cost of chemicals used,

due to changes in the ore supplied to the mill.

Were the same amount of chemicals being used now

as during the last year's operation, the total cost

of milling would be reduced 35c. per ton below last

year's figures. When the mill was designed it was

not known that the concentrate would be treated at

the plant, which accounts for the inadequate facili-

ties in the present refinery, as it was designed for

an output not exceeding $300,000 per month. Ap-

proximately 70% of the recovery is made on con-

centrators, and consequently the cyanide bullion out-

put has averaged over $600,000 per month. In order

to handle this amount of product with the equip-
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nient at hand, it was found necessary to drive the

furnaces to the limit. After trying both fuel oil

and coke, with indifferent success, it was found

necessary to fire with distillate. By so doing it

was possible to keep up the output, but at excessive

cost. A defective bushing in this fuel line started

the fire of April 8. A new refinery of reinforced

concrete is now well under way. It will cost ap-

proximately $25,000. and will effect a saving of

$5000 per month. For the purpose of heating the

plant in cold weather, and for holding the mill solu-

tions at a uniform temperature, two boilers have

been installed. For obtaining more imiform agi-

tation, there has been installed one Laidlaw-Dunn-

Uordon low-pressure air-compressor."

In March it was decided to undertake the building

of an electric storage-battery plant. The occasion

for this was principally that the hoists at the ilo-

hawk and Clermont shafts were run by compressed

air. The compressors were taxed to the utmo.st to

supply enough air for this and also to take care of

the machine-drills. The outlook for increased hoist-

ing requirements from greater depths made it nec-

es.sary to look around for some other means of ope-

rating these hoists. Investigation showed that elec-

tricity was far to be preferred over any other form

of power available; but under the existing contract

with the Nevada-California Power Co. the large

motors required for hoisting could not be employed

without raising the peak-load to a prohibitive point.

A thorough investigation of this subject was made
by L. T. Merwin, whose conclusion was that a stor-

age-battery system could be installed that would so

equalize the load that the plant would pay for itself

in the visible life of the mine, and also provide

for all probable power requirements. The plan was
accordingly adopted, the contract with the power
company was extended to cover a period of seven

and one-half years, bc'/inninir ,\prii 1, 1910. and
construction begun.

Other construction undertaken at the mine was
an equipment for the Laguna shaft, consisting of

a steel head-frame, ore-bins, and hoist, a new round-

house for the two locomotives, a new oil-storage ar-

rangement for the railroad, and some changes in

the tracks. A second-hand locomotive was bought

early in the year. A new assay office has also been

built and a new vault for the engineering depart-

ment. It remains also to mention the fire-protection

system. This has been made as thorough as pos-

sible. A concrete reservoir has been built on top

of Columbia mountain, between the mine and the

mill. A good pipe-line was built connecting all

plants, and a thorough equipment of stationary mon-
itors, hydrants, and hose, provided. A further sys-

tem of automatic sprinklers was put in to guard

vital points in the mill where even a small fire might

cause a delay of operations. Before the main plant

could he completed, temporary e(|Hipment, such as

chemical engines and temporary fire lines, was put

in. The whole expense of fire protection was
$49,90:5. The system does the additional valuable

service of reinforcing the water supply for milling

purposes.

Unloading of Compressors

The modern air-compressor is a device that can

be operated under direct and automatic control. In

earlier days compressors were driven by a steam-

engine or by water-power, the power being applied

by belts or by means of gears. The first compressor

was upright, that is, after the marine-engine type.

An improvement was made when the straight-line

compres.sors were introduced, as the steam-engine

piston-rod extended from the steam cylinder into the

cylinder of the compressor, which was in direct line

with the former, thus increasing the efficiency of the

machine. The load upon compressors is nearly al-

ways variable, and for many years various devices

have been employed to either stop and start the ma-

chines automatically under the varying conditions of

high and low pressure, or to manipulate the valves

so that the machine would run at decreased load.

With water or steam-driven compressors various

attachments have long been in use for this purpose.

The devices on the steam-driven compressor^ usually

depended upon the automatic movement of a lever,

actuated by the air when it reached a certain pres-

sure, this lever shutting off the steam either wholl.v

or in part, thus stopping the compressor. When tlie

pressure in the air-pipe diminished, because of the

use of the air in operation of drills, in ventilation,

by leakage, or otherwise, the same lever turned on

the steam, and the compressor then ran as before

until the cut-off pressure was again reached, when
the compressor would stop again.

One of the earliest forms of unloaders was that of

Clayton, 1866. In this, the discharge air was side-

tracked. ln.stead of going into the reservoir against

the stored pressure, it was diverted b.v a valve into

the atmosphere, where it escaped without resistance.

In this arrangement the machine during the period

of no work continued to pump air, all parts, valves,

etc., remaining in operation. However, it ran light,

as there was no discharge pressure. There was,

nevertheless, considerable power taken to force the

large bulk of the uncompressed air through the

valves, ports, and pipes, which were designed only

to accommodate the air after its bulk had been re-

duced by compression. The noi.se of the escaping air

was very disagreeable. Only a few machines with

this attachment survive, and, although now free for

all, it is only occasionally put on new outfits.

Another method of handling the discharge air and

.stopping the further compression was brought out

by Sergent and Cullingworth. The discharge valves

were held wide open, and thus the cylinder was

filled with air of high pressure from the air reservoir.

This kept the intake valves closed and no air could

be taken into the machine. As the piston continued

to reciprocate, the heavy j)ressure air was churned

back and forth through the discharge ports. There

were numerous other devices for unloading com-

pressors. In the water-driven compressor a device

is in use consisting of two c.ylinders, one vertically

above the other, each having an interior piston, one,

the smaller, for water pressure, the other for air.
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By a system of small pipes connecting the respective

cylinders with air and water, the compressor was

held under automatic control, and would run or stop

as required for hours without an attendant. By use

of this ingenious arrangement the range of air-

pressure could be regulated to within 3 to 5 lb. For
instance, when the compressor was in operation, if

it had a greater capacity for compression of air

than the demand upon it, the gauge would indicate

an increasingly greater pressure until at, for exam-
ple, 100 lb. per sq. in., the pressure of air on the

piston of the larger cylinder of the automatic cut-off

would give an aggregate of pressure greater than
that upon the piston of the water cylinder, upon
which the air cylinder would be forced downward
a few inches, causing the piston of the water cyl-

inder to be carried down at the same time, thus,

by connection with the valve, shutting off the water
from the wheel. "When the air-pressure decreased,
say to 95 lb., from use, the aggregate pressure on
the water cylinder then being greater, the water
piston would be forced upward, re-opening the water
valve, and pushing the air cylinder back to the posi-

tion it occupied before, ready to repeat the same
function when the air-pressure again reached 100
pounds.

The application of electricity to the operation of

air-compressors required a somewhat different ar-

rangement to control the compressor, as it is neces-

sary that the motive power be applied constantly.

The real problem to be solved is to consider the

compressor as continuously running at maximum
speed, yet having the amount of air compressed vary
according to demand, and the power employed vary
practically in proportion to the amount of air actu-

ally delivered.

A desirable unloader, as will be readily under-
stood without elaborate explanation, should be free

from undue friction; it should not promote condi-

tions inviting explosions; it should not throw extra

strain or load on the machine at the moment when
valves are being changed to resume work. "When
unloaded, the compressor should run free and should
take up or drop its work easily and quickly. Fur-
thermore, it should be able to work with only partial

capacity as well at full load as at no load, and when
so working, at less than full capacity, each of the

cylinders of a compound or two-stage cogmpressor
•should do its proper proportion of the total work, so

that the same economical and safe conditions are
obtained at partial load, as are designed for full

load under normal working conditions.

This is the problem solved by Hill and ilorgan
and developed satisfactorily by the designers and
testing engineers of The Norwalk Iron Works Co.
Unloading is accomplished by an air-control valve,
an apparatus somewhat resembling a safety-valve,
which, when the air has reached the predetermined
point, allows the air-pressure to act on a plunger
which trips a catch on the air valve-stem, th)is re-

leasing the valve from the driving mechanism and
Tiolding it open. Therefore, on the return of the
piston the air which was taken in on the advance
is rejected and returned to the atnu)sphere. This.

of course, stops compression, and as the air passes

out through a wide-open port specially designed for

the purpose, there is practically no resistance to

its entrance or egress. In fact, the indicator dia-

gram from the unloaded cylinder, taken with the

same spring as for the regular work, is a straight

line drawn at the line of the atmosphere. There are

no explanations or figures to be made; it shows

practically no power consumed and is near perfec-

tion.

The Xorwalk compressor unloads progressively,

there being the exact degree of unloading that

is necessary at any particular time. In a com-

pound compressor both cylinders, when unloaded,

are relieved simultaneously and in the same propor-

tion. First, the inside ends of both cylinders are

unloaded, leaving the outside ends still acting, work-

ing in perfect balance, and each cylinder doing its

share of the two-serial compression. Second, if con-

ditions require it, the outside ends of both cylinders

unload, leaving the machine to coast without load

and with no friction on the journals due to a vac-

uum or pressure in the cylinder. For a slight de-

gree of unloading, one-half of a cylinder of air is

dropped at intervals. As the degree of desired un-

loading becomes greater, these intervals increase

until the amount of unloading becomes 50%, when
the valves of the inside ends of the cylinders remain

fixed at no load, and variations are then made on

the load for the outside ends of cylinders. These

changes of load can affect only one-half of a cyl-

inder full of air at any time, and under the steady-

ing action of the heavy and rapidly moving fly-

wheel, changes in power and in compressor effort

are effected smoothly and without jerk on motor,

gears, or driving belt.

In many systems of power, such as gas engines

and electric motors, it is of the utmost importance

that they be started without load and the load

thrown on only after full speed is attained. Fre-

quently compressors are called on to start against

pressure in the reservoir, either from a previous run

or from other compressors then at work. As the

cylinder of a compressor is full of air before the

start, it is obvious that this air must be driven out

at the first revolution. If it goes by way of the

discharge valves it encounters resistance, and hence

loads up the machine at the start. If the unloading

scheme depends upon the plan of forming a vacuum
in the cylinder, then the formation of this vacuum
is a starting load.

In the Norwalk compressors, as has been ex-

plained, the intake valves are held open ; hence the

start is effected without load, for the air flows back
into the atmosphere without compression and with-

out vacuum.

Ancient miners used occasionally to resort to the

waving of lilanket.s in mine workings for the pur-

pose of starting the air currents in motion to im-

prove ventilation. The miner of today is amused
at the suggestion, while he runs his l)ucket. skip,

or cage up and down the shaft rapidly a few times

for the very same purpose.
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Bisbee-A Geological Sketch

By William L. Tovote

Bisbee was studied and described by F. L. Ran-

some nearly ten j'ears ago. His report, published by

the U. S. Geological Survey, has been ever since the

main guide of the mining men in this camp, a sure

proof of its excellence. But, if it is remembered

that his investigation could cover only that part of

the mining area then under operation, namely from

the Queen incline to the Irish Mag shaft, then just

opened, an area that represents less than one-half

of the present field of mining activity, and that

progress has since extended even more, relatively,

in depth, than laterally, it is not surprising that new
facts have appeared which tend to modify some of

If these fracture-zones are inland, they give vent to

the more quiet volcanic activity, as evidenced by the

eruptive rocks. The explosive force of sea-water

suddenly transformed into gas, is probably the rea-

son for the more instantaneous and explosive types

of eruption. As it is, there are in this district three

phases of eruptive activity which apparently oc-

curred during the three continental periods : 1. The
Juniper Flat granite, which I am inclined to con-

sider as pre-Cambrian, correlating it with the un-

doubtedly pre-Cambrian granite at Clifton-Morenci,

Globe, and other points in the Southwest. Mr. Ran-
some places this tentatively as post-Carboniferous,

and roughly contemporaneous with the granite-por-

phyry intrusion, on account of the similarity in

magma, and this in spite of the fact that the granite

is cut by a later granite-porphyry dike. Similarity

Wines at Bisbee, Arizona.

his deductions. To rehearse concisely the estab-

lished facts: There are represented in the Bisbee

•(uadrangle at least three maritime and three con-

tinental periods. The maritime epochs are

:

1. Pre-Cambrian (pinal schist).

2. Paleozoic (quartzite and limestones covering

the time from Cambrian to late Carboniferous).

3. Mesozoic (Cretaceous conglomerate, sandstone,

shales, and limestones).

The maritime periods may have been longer, but if

there were any later sediments, they have been erod-

ed. Continental changes seem to be accompanied by
volcanic activity, which is not surprising, as relatively

deep movement and stress must open channels which
extend down to depths where the volcanic forces are

at rest, imprisoned by the superincumbent burden.

If these fissuring forces act under or near great

bodies of water, they will produce volcanoes, as all

active volcanoes seem to emanate on continental

fracture-zones, in or near oceanic bodies of water.

in magma is hardly a proof for contemporanity, as

practically the same magmatic combinations extend

over tremendous periods, and seem to change from

the more silicious magmas to the more basic as our

planet ages, perhaps because the easily fluxing and

light silica is being exhausted in the deep sources of

the dormant magma.
2. During the second continental epoch, between

Carboniferous and Cretaceous age, occurred the most

important eruption in this district, that of the gran-

ite-porphyry, with its main mass, the Sacramento

hill stock, and numerous intrusive dikes.

3. The third continental period corresponding to

the great porphyry intrusion in the vicinit.v of

Morenci, is represented only by lesser activity in

this camp, as shown in the Glance porphyry dike,

that cuts the Cretaceous conglomerate. Perhaps a

few other dikes inside of the present mining area,

relatively little altered and approaching the quartz-

diorite type, might be classed with this one. More
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recent volcanic activity elsewhere in Arizona, rep-

resented mainly by basaltic and rhyolitic lava-tlows

of Tertiary age, is not in evidence in the Bisbee dis-

trict.

The metallic content of the orpbodies of Bisbee

district are: 1. Bodies of lean pyrite with slight

admixture of finely disseminated copper sulphide, of

no economic value at present. (Original stage.) 2.

These same pyrite bodies enriched by chalcopyrite

(ascending solutions), and chalcoeite (descending

solutions), workable. (Secondary stage.) 3. Oxi-

dized orebodies as last stage, containing copper salts

and iron oxide and sometimes residual kernels of

pyrite, accompanied by masses of ferruginous clay

and pure kaolin (ledge matter). The copper ores

for this group are chalcoeite. native copper, and

cuprite for the lower horizons, and the copper car-

bonates for the upper, most thoroughly oxidized

horizons. Azurite seems to be the final product.

Tenorite and ehrysocolla, the latter rather incon-

spicuous in this district, seem to maintain an inter-

mediate stage, together with several copper salts of

lesser economic importance. The rocks that are in-

timately connected with the copper deposits, which

are of present economic importance, are the Paleo-

zoic series of limestones, the Cambrian (Abrigo),

the Devonian (Martin), the Lower Carboniferous

(Escabrosa), the Upper Carboniferous (Naeo lime-

stone), and the post-Carboniferous intrusion of

granite porphjry. The Escabrosa limestone has

maintained its position as the main ore-bearing hori-

zon, but even here the lower strata seem more fa-

vored than the upper ones. The Escabrosa is chemi-

cally the purest member of the limestone series. The

Naco limestone, in spite of exceeding in thickness

the lower members (Abrigo and Martin) is less

favored by ore deposition. The orebodies encoun-

tered in the Naco are very few, but the IMartin and

Abrigo limestones have been proved ore-bearing.

The Lower Carboniferous limestones have long been

recognized as ore carriers in different districts, nota-

bly Leadville, Clifton-Morenci, and Bisbee, which is

something that seems to defy explanation. Contem-

poraneous deposition of metallic sulphides seems to

be rare in Bisbee. for if such were the ease a more

general distribution (dissemination) throughout the

rock would be noticeable, whereas in the present day

copper deposits the lean pyrite occurs in large ir-

regular bodies in the sediment. They have thus far

been regarded as typically of metasomatie origin. In

these lenses pyrite has replaced the feldspar and

micaceous minerals in the porphyry, and it also in-

vaded the country-rock at the contacts, changing the

porphyry and the Pinal schist to a mixture of quartz

and pyrite with disseminated serieite. The contact

action on the limestones is not nearly as conspicuous

in this camp as is often observed elsewhere, where
limestones have been cut by eruptive magmas, and
outside of a contact-zone around the Sacramento
hill stock, the changes are mainly microscopic. Pri-

mary contact-metamorphism seems to consist mainly
in silicification of the limestone, re-crystallization to

pure white marble, and the development of heavy
silicates, such as garnet (grossularite), tremolite. di-

opside, and vesuvianite. The oxidation of garnet

furnishes iron oxide, to which may be attributed the

rusty color of the cavernous silieious rock, where

the contact-zone is exposed at the surface. A later

process that might, perhaps, still be called contact-

action, seems to extend from porphyry dikes along

certain shaly layers in the limestones, mainly the

lower ilartin and Abrigo limestones, and develops

well-defined pyrite crystals, and small bunches of

pyrite. This process must have continued for a long

time, as pure white kaolin is also developed and

traverses adjoining limestone beds along small

cracks, which latter process is apparently later than

the contact-metamorphism. The limestone beds thus

affected show frequently flat crystallized pyrite

individuals along cleavage and bedding planes. This

pyritization of the limestone does not extend far

from porphyry dikes or the aforesaid shaly layers.

The changes in porphyry and sediments seem to in-

dicate a large addition of silica and iron sulphide

from ascending solutions subsequent to the intrusion

of the porphyry into the disturbed area, following

channels opened by the intrusion and in consequence

of it. These additions removed large amounts of

alumina and calcium carbonate. The calcium car-

bonate was more readily disposed of by circulating

waters and that portion not redeposited was carried

off. The alumina, on account of its greater insolu-

bility, remained in the disturbed area and furnished

the material for the so-called ledge matter. A pro-

cess akin to magmatic segregation must be a strong

factor in nature's laboratory. It causes copper to

accunudate about a copper nucleus, iron about iron,

and so on, so it is no surprise that there are found

many porphyry dikes that consist practically of

quartz and pyrite, while others, or even the same

dikes in other places, consist principally of soft

aluminous minerals of a clayey nature, with im-

bedded quartz grains, and still others that are mostl.v

masses of kaolin, that exhibit only indistinct evi-

dences of a former porphyritic structure, and as a

last development, masses of kaolin that might either

represent original porphyry or the deposition of

kaolin in fissures and cavities. In the last case I

have assumed that open channels for rapid water

circulation existed. This is easily deduced from the

generally disturbed condition of the district and is

evident in faults representing relative lateral as well

as vertical movement of adjoining blocks of ground.

Great lateral stress must have continued for a long

period, that culminated in the Glance overthrust

fault of late Cretaceous age, described by Ransome,

Other overthrust and lateral movements are trace-

able. This lateral stress was certainly to some ex-

tent active during the period of porphyry intrusion

and helped to create lines of weakness for intrusion

of the porphyry that frequently occurs along bed-

ding planes in the form of sills.

Vertical stress manifests itself in numerous faults

of different types, which have divided the rocks of

the district into small blocks. Of these faults there

can be discerned at least three main groups; the first

antedating the ]iorphyrv intrusion, its main repre-

sentative being the Dividend fault with a throw of at
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least 5000 ft. It was followed by the intrusion of

the porphyry stock of Sacramento hill. Many of the

porphyry dikes seem to follow other pre-existing

fault-planes. The second system of faults may rep-

resent a re-adjustment of equilibrium after the por-

phyry eruption, which, with fissures in the cooling

magma, resulted in the creation of channels for the

ascension of heated solutions initiating silicification

and pyritization and providing cavities for the depo-

sition of the pyrite bodies. The third group, perhaps

to be identified with faults that cut the Cretaceous

•strata, traverses and dislocates the solid pyrite

bodies, and furnishes channels for enriching solu-

tion both from below (chalcopyrite), and above

(chalcocite). The studj- and identification of faults

is rendered very difficult in this camp by the ex-

tended covering of undisturbed Cretaceous sediments

and by the homogeneous character of the limestones,

that make the establishment of certain horizons diffi-

cult
; also by reason of the thorough alteration which

large portions of the formation have undergone. My
idea of cavities for the deposition of original pyrite

is somewhat at variance with the generally ac-

cepted theory of metasomatie deposition. Metaso-
matic deposition, as heretofore accepted, would im-

ply the dissolution of the limestone, grain by grain,

and its replacement by ferric sulphide. Now, even
if this replacement should start from an original

fi.ssure, it would grow in ofjshoots from this fissure

along cracks and bedding planes, and the ultimate
orebody would necessarily represent a central body
with radiating branches and change gradually from
solid pyrite through partly replaced to unaflPected

country-roek, as, for example, in the deposits of the

Mississippi Valley, if my conception, gained only
from the literatnre, is correct. (See Pig. 1.) I

iloubt if there is any pyritic orebody to be found
in Bisbee district that would indicate an origin along
these lines. On the contrary, the pyritic bodies ap-
pear as solid masses, usually surrounded by a rather
thin clay selvage with pyrite and copper sulphide
as an impregnation. This in turn is surrounded
by hard solid limestone which, if it shows any
< liaiige at all, is only that of the usual contact meta-
niorphism, such as its recrystallization to pure white
marble or silicification and the' development of heavy
silicates, iletasomatic orebodies would start along
fissures and cracks, but their growths would most
likely spread along bedding planes. In Bisbee are
found nuiny orebodies, especially in the oxidized
zone, that seem to follow bedding planes, but in

almost every case it is possible to trace along their

extension the remnants of an intruded porphyry
sill, and the orebody is observed to crosS the lime-
stone b<(ls wherever the dike changed its course
and crossed the strata. Special consideration ought
to be given those orebodies that have long been cov-
ered by permanent ground-water, as their features
are the lea.st likely to be obliterated by the action
of the oxidizing solutions from above. At the Junc-
tion mine is an instance where, probably, a local

basin of permanent water, cut off from circulation
by earth movements, has been drained by years of

pumpinir. and here nre found conditions which are

most valuable in tracing genetic relations. The
Junction shows orebodies that approach closely the

type of fissure-vein filling. The orebodies traverse

the limestone beds, and show enrichment, widening
out at cross-fissures and terminating, as a rule, in

clay-filled fissures. These latter are most easily ex-

plained on the theory that they are altered porphyry
dikes, and they are very frequently found connected
with unmistakable porphyry dikes.

The extensions of these orebodies are decidedly
more nearly vertical and normal to the bedding
planes than lateral along the bedding planes. As a
rule, they show a very sharp and distinct hanging
wall of unaltered limestone, the foot-wall showing
less abrupt changes.

One orebody, that particularly represents these
features, I wish to describe more in detail. It rises

from below the 1500-ft. level, the lowest point thus
far exposed, to nearly the 1200-ft. level; but its

extension is interrupted by faults and deflections

along bedding planes. Its average width might,
perhaps, be 20 ft., but it is very irregular, some-

Fig. I.

times thin and sometimes widening out where cross-

fissures cut it. The original body is solid pyrite.

It has been enriched by chalcopyrite and chalcocite.

The richest parts are along cross-fissures and at

the foot and hanging walls. Within the orebody

the chalcopyrite enrichment extends farther than

the chalcocite, and has intergrown more commonly
with the pyrite, owing to its earlier beginning and
longer duration, but it still shows clearly its origin

from feeding fissures. The chalcocite is generally

limited to a coating of the primary sulphides along

cracks and planes of crystallization, with a more

solid replacement along the walls. The hanging

wall is hard limestone separated from the solid

pyrite by a thin band of clay which is impregnated

with sulphides. The foot-wall is remarkably irreg-

ular, presenting a contorted, almost wave-like ap-

pearance. The limestone at the foot-wall shows

signs of leaching, but it changes in a short distance

to hard solid rock. Above it rests a layer, several

feet thick, composed of earthy chalk and clayey

material conforming to the foot-wall.

A seam, often increasing to about 2 ft. in thick-

ness, of sooty or granular chalcocite, separates

it from the solid pyrite body, which also follows

the outline of the foot-wall. (See Pig. 2.) The
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pyrite shows no crushing and re-cementing, so that

the eouelusion impresses itself that the sulphide has

been deposited after the foot-wall had assumed ap-

proximately its present shape, and would therefore

constitute a filling of pre-existing cavities; or, fol-

lowing the theory of metasomatism, that a porphyry

dike, remnants of which are represented in the

clayey material, followed existing openings in the

J
Fig. 2. Cross-Stction of Orebody at Junction.

limestone and was replaced by pyrite from ascend-

ing solutions. That it is the porphyry and not the

limestone that lends itself most readily to meta-

somatism is shown time and again, even in the most

thoroughly oxidized orebodies, where large boulders

and masses of slightly altered limestone intrude into

the ferruginous clay and kaolin, being sometimes

entirely enveloped by them. Considering the con-

tact action of porphyry on limestone, this is only

natural, because the impregnation of the limestone

^^^s^

Fig. 3. Ideal Section at Bisbee.

with heavy silicates and silica renders the limestone

dense, hard, and impregnable to aqueous solutions.

Alumina could not possibly be derived from the

limestones of Bisbee, except, perhaps, in case of the

Martin and Abrigo limestones. Its source points

rather strongly to the porphyry, and clay is in evi-

dence everywhere that orebodies are found; more
particularly with the oxidized orebodies than with

the sulphide masses. These orebodies occur mostly

in the Escabrosa limestone, which, in its repre-

sentative development, is practically pure calcium

carbonate, according to Ransome. In due course.

limestone also wall be replaced, but apparently it re-

sists metasomatism for a long time. The condition

is represented by the accompanying sketches, Fig.

2 and 3..

J3elafossite is a mineral that constitutes an im-

portant copper ore in certain horizons. It is prac-

tically 50% copper oxide and occurs in black shiny

flakes resembling graphite. It is very soft, and will

Fig. 4. Section at Lowell.

A, solid iron oxide with residual pyrite and chalcoclte; B,
sooty clialcocite; C. kaolin; D. fractured limestone with
kaolin and chalcocite along fractures and bedding planes;
E, limestone, altered and Iron-stained, and containing an
admixture of clay in upper levels.

blacken paper. The definite establishment of its

identity is pending.

As to the time when the copper was introduced in

the Bisbee area, it must have followed closely the

porphyry intrusions. Even the lean pyrite shows ad-

mixture of copper mineral, and in places favored

^^

Fig. 5. Sectioli at Hoatson Mine.

A. hard limestone with cuprite and malachite along cracks:
B. chalcocite; C. ferruginous clay with native copper,
cuprite, and delafosslte.

by conditions hard to \inderstand, solid bodies of

chalcopyrite are found that seem to represent an

original deposit; as, for instance, the contact-zone

near the Gardner, Holbrook, and Oliver mines. A
secondary enrichment appears in these chalcopyrite

bodies, in the development of bornite. which some-

times has intergrown with the ehalcopyrite, forming

an intimate mixture, while in other places it ap-

pears as a cement surrounding and binding pieces
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of fractured chalcopyrite. As contact metamor-

phisni is more the action of heated sohitions in eon-

sequence of magmatic eruption, than the action of

the liquid magma itself, there orebodies may be

considered as workable, primary contact-deposits.

If the deduction be accepted that the porphyry

was the main seat of metasomatism, the character

of the ledge matter, that has been puzzling the

geologists a good deal, is easily explained. Even

the freakish oxidation that stops sometimes a few

hundred feet below the surface, and in other places

nearby descends a thousand feet or more, is more

easily understood as it may be assumed that oxi-

dizing solutions traveled mostly in lateral direc-

tions until they reached strong porphyry dikes, such

as the Shattuck and Lowell dikes, where they were

deflected downward along these dikes. Even the

original Copper Queen orebody, with its nearly cyl-

indrical shape, and its walls of hard, solid limestone,

points naturally to its origin as a replacement of

( ' ^

Fig. 6. Large Boulder of Hard Umeslone Imbedded in Masses of

Kaolin and Ferruginous Clay al the Hoatson.

The clay contains tenorlte. native copper, and delafosaite.
The vug contains calcite and native copper Intergrown.

a volcanic funnel, the piorphjTy being, most likely,

an extension of the sill that originated the great

southwest orebody. The disposition of porphyry
dikes to follow planes of bedding, forming sills

along limestone beds, has long been established. It

takes only the application of this fact to prove that
the clayey masses are derived from the porphyry.

Limestone, if altered, will have a dry. earthy ap-

pearance, and in case of silieious limestone, will

disintegrate to loose quartz grains and reerystallized

calcite. Iron oxide and copper carbonates will be
in evidence. Parts of orebodies represent this fea-

ture. Iron carbonate (siderite) seems to me a logic-

al intermediate development, but I have not been
able to identify it in Bisbee. For the oxidized ore-

bodies I wish to suggest a subdivision:

1. Those that were transformed in place. All

orebodies that .show residual kernels of pyrite be-

long undoubtedly to this group, and even where
pyrite is absent in higher levels, solid masses of

iron oxide would point to its former exi.stence.

2. Those that might have undergone transforma-
tion, chemical as well as mechanical. These would
not necessarily be connected with a traceable por-

phyry dike. They are apt to .show a certain strati-

fication, and CaCOj will be more in evidence. They
would be represented by the filling of cavities in

limestone or wherever natural conditions favored

deposition.

Returning to the problem of the favored position

for ore deposition maintained by the lower lime-

stones as against the Naco limestone, an explana-

tion might be found in the theory that fracturing

and faulting started in early Carboniferous age,

introducing the continental uplift to the close of

that period, and that the Naco limestone might have
been deposited after much of this fracturing force

had spent itself and therefore did not afford as easy

channels for the magmatic eruption as the lower
members of the sedimentary series. The Dividend
fault is plainly later than the Naco limestone, and
it gave rise to the main porphyry stock, but the min-

eralizing solutions seem to have been more deflected

by branching dikes as far as they did not follow-

fissures in the cooling magma itself, and the flat

Sg. 7. Ferruginous Clay and Wliite Kaolin.

A, with native copper, chalcotrlchlte, and delafosslte, at the
Hoatson mine alternating with slightly altered limestone.
B. oontalninK native copper In flat dendritic aggregates
along cleavage and bedding planes.

porphyry sills lend themselves naturally more to

the collecting and mingling of aqueous solutions

with the resulting ore deposition. That leads me to

believe that disseminated chalcocite (concentrating

ore) has been found in the Sacramento hill stock,

that for a long time had been considered barren.

This fact opens a wide field for the future of the

di.strict. The porphyry and the Pinal schist, resem-

bling it closely in composition, afford the same pos-

sibilities as in other porphyritic copper camps. The

copper solutions of Miami district have, without

doubt, penetrated these rocks
;
pyritization and silici-

fication are in evidence everywhere, and strong

lodes or vein systems are traceable in their outcrops.

Many surface prospects disclose more encouraging

indications than, for example, the barren surface of

Copper mountain at Morenci. It is my firm belief

that Bisbee needs only careful prospecting to dis-

close 'porphyritic' deposits in Sacramento hill and

ea.st of the Dividend fault, where money and effort

have been wasted prospecting in depth for 'metaso-

matic' orebodies, while the prospecting should have

been done laterally at a reasonable depth, for 'por-

phyritic' ore. The properties of the Cochise and

Copper King development companies, together with
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the claims held by the Calumet & Arizona around

Johnson Addition and the territory of the Denn-

Arizona east of the Dividend fault constitute prom-

ising ground for prospecting, and I hope yet to see

great mines developed here when, or better before,

threatening exhaustion of present resources directs

the energy of prospecting into new fields. As to

the exhfcustion of the present type of ore deposits,

there is hardly as yet any general indication, even

locally, though the great production of these past

years might have been expected to leave deep traces

of such exhaustion. There is especially the great,

hardly-opened territory of the Superior & Pittsburg

and the area extending south and west under the

covering of Cenozoic agglomerates. But, will the

orebodies continue workable with increasing depth?

How soon will be encountered horizons where lean

pyrite, hardly affected by secondary enrichment,

will defy exploitation under present conditions?

These considerations, besides many others, seem to

make it almost impossible to determine a fair basis

of comparison for consolidation of Calumet & Ari-

zona and Superior & Pittsburg. On the one hand
is a small but rich territory, thoroughly exploited

and having paid astonishing returns for years ; on

the other, a great territory with proved rich sec-

tions, which has struggled through great adversi-

ties to a paying basis, and the resources of which

it is impossible to estimate.

SINKING THE LIGHTNER SHAFT, ANGELS,
CALIFORNIA.

The Lightner Gold Mining Co., which has taken

over the Lightner mine at Angels Camp, Calaveras

county, California, heretofore operated by the Light-

ner Mining Co., is sinking a new three-compartment

main working shaft, and the following particulars

will be of interest, showing work done upon the

Mother Lode. The shaft is being sunk in the hang-

ing wall 'greenstone' (the seams of which are nearly

vertical), for the reason that a layer of talc-schist

with a dip to the southeast comes in from the foot-

wall side of the main fissure. The shaft is 17 by 7

ft. outside the timbers, and, being intended for per-

manent work, is being heavily timbered with 12 by

12-in. mountain red spruce. For the first 60 ft. the

sets were at 2-ft. centres; 4-ft. centres for the next

100 ft., and then 6-ft. centres. Sinking by hand was
commenced October 20, 1910, and by the end of the

following month, a period of -40 days, an even 100

ft. had been sunk and timbered. Meantime, the 150-

hp. compressor had been moved over and installed,

and drilling with machine started. Twelve miners,

divided into three 8-hour shifts, were employed, and
four 'baby' Pacific drills put into operation, and
during the month of December 1171/2 ft. was sunk
and timbered. To date, January 24, a further 80

ft. has been sunk and timbered, besides drilling at

the 200-ft. station for an ore-pocket with a capacity
of 300 tons. The gross cost, with timbers at $22
per M.. has been $28.20 per foot. To date the hoist-

ing has been done with a small winze-hoist of ca-

pacity only for the shaft work, but the main hoist

has been transferred from its old site, set in place,

and would be in full operation now but for a delay

in erecting the 60-ft. head-frame, caused by the ben-

eficent rains of the past fortnight. It is expected

that the shaft will have reached the 400-ft. station,

cross-cuts extended at 200, 300, and 400-ft. levels,

to connect with the mine workings, and that the

60-stamp mill will be in full operation by April 1

next. Besides the sinking of the shaft, the 200-hp.

hoist, the compressor and building, blacksmith and

machine shops have been moved across the claim

and set in place. A new 500-ton ore-bin has been

built alongside the head-frame, and 25 ft. below the

collar of the shaft, which the contour of the ground

permitted, and two 10 by 12-in. Blake crushers set

on the bin 10 ft. above the ground ; this allows the

discarding of any large pieces of waste that may
be mixed with the ore, and the removal of which

will increase the milling grade probably 50c. per

ton, at a monthly cost of $150. The bin is unloaded

by a direct rope-haulage tram 450 ft. long on an

even 10% grade to the mill ore-bins.

The shaft will cut the vein at a depth of 800 ft.

and the work has been designed so that it may be

continued to 2000 ft. All machinery is driven by

electric power. As an illustration of the possibilities

of Mother Lode mining, it may be stated that at

243 ft. in the shaft the apex and northern limit of

a new vertical vein of ore was discovered which

has since persistently continued, showing 4 ft. of

quartz in the shaft, and more lying to the west of

it, of highly payable ore. If the shaft had been

commenced 10 ft. either north or east of its site,

this orebody, which adds materially to the value

of the mine, would possibly have been missed. The

cost of sinking this new shaft is shown in detail

in the following statement:

DISTRIBUTION" COSTS, LIGHTNER SHAFT

Per foot.

Labor $15.70

Timbers 4.65

Explosives 2.12

Supplies and candles 172

Electric power 1.68

Carting and miscellaneous 0.63

Superintendent (apportioned) 1.70

Total $28.20

ELECTRIFICATION OF KONGO RAILWAY

A study is being made of conditions on the Kongo
river between Matadi, near the mouth of the Congo,

and Leopoldville, for obtaining power to electrify

the railway between the two places operated by the

Compagnie du Chemin de Ffer du Kongo. This rail-

way is the connecting link between the Upper and

Lower Kongo, and is about 250 miles in length. The

river has numerous rapids and falls between the two

places, from which it is expected to obtain the nec-

essary power. Freight and jiassenger rates are at

present high, accommodations inadequate, and two

days are required to make the trip from Leopold-

ville to Matadi.
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Discussion

Readers of the M:nino and Scientific Press are invited to

use this department for the discussion of technical and other

matters pertaining to mining and metallurgy. The Editor

welcomes the expression of views contrary to his own, be-

lieving that careful criticism is more valuable than casual

compliment. • Insertion of any contribution is determined by

Its probable interest to the readers of this journal.

Thin Rock Sections

The Editor:

Sir—Perhaps one of your readers, who has made

rock-sections for use under the microscope, while

abroad, would be kind enough to give a short article

describing the most convenient apparatus to employ

and the way to arrive at the best results in the

least time.

Inquirek.

Medellen, Colombia, S. A., December 26.

A Word of Caution

The Editor:

Sir—I have received information from various

sources that a man representing himself to be Frank

C. Loring, mining engineer, of Toronto, Canada, has

been obtaining loans and securing favors from en-

gineers and others in Utah, Colorado, and elsewhere,

on this representation. I have not been in the West-

ern States and Territories for the past four years,

all of my work having been confined to eastern

Canada. Consequently this person is making false

representations, and is perpetrating a fraud in m.v

name.

Fravk C. Lorixo.

loioiito, Canada, January 15.

No. Keep on Prospecting

The Editor:

Sir—Through the magazines and newspapers, Mr.

Edison advances some startling prophecies as to

gold: (1) That science, 'any day.' may manufac-

ture gold at a suggested or possible cost of $25

per ton; but from what, is not clearly intimated.

(2) That by further cheapening of processes there

will be overwhelming production from limitless

quantities of low-grade ore, clay deposits, the very

oceans—gold everywhere. The result would be that

the finances of the world would be overturned and

wrecked by the flood of this to-be worthless metal.

What do you think, Mr. Editor? How are we to

stand from under? Abandon our gold mines on

the impending contingency? Invent (and patent)

some new basis of values? Or, if lucky enough to

spil i,..f(,rp the rush, what to take in exchange?

Du R.\Y Smith.

Oakland, California, Januarj' 16.

A Creditable Annual
The Editor:

Sir—This is to congratulate you upon 3'our splen-

did issue of Januar.v 7. It makes me feel proud
of being a miner and serves to foreshadow, by the

universtil i-xfent of our work, the general acknowl-

edgment of the brotherhood of man. IMr. Rickard's

review of the London mining market is a great

piece of work, with its array of startling facts.

These facts, if kept in mind, should have a salutary

effect upon the editorial writers of the Press and

Magazine who occasionally treat us to illogical

praise of an advocate of a distorted righteousness,

or to a dissertation upon an economic problem out-

side of mining in which the multiplication table is

not permitted to play its proper part. Even these

lapses are not without compensation, as, wherever

read, in the frozen North, or South, or on the burn-

ing deserts where a few of us are gathered, and
these 'by the ways' are discussed, we do not pro-

test. I wish there could be found some way in

which the wealth of affection that you gentlemen

have so well earned could be made manifest.

To return to Mr. Rickard's figures for Great

Britain: In 1910 exports were £530,000,000, im-

ports £666,000.000, or an excess of imports of $680,-

000,000. These figures are treated in that benighted

country with great joy, as trade has veritably boomed;

while we Americans, of the United States at least,

still insist that when our imports exceed our exports

we have an unfavorable balance of trade. The Brit-

ishers, however, seem to have been able to invest

more new capital in foreign countries during 1910.

to the amount of $500,000,000, 'and to have made
other investments during the same year, of $580,-

000,000, all from the earnings of their investments.

From other sources than Mr. Rickard's letter, it

is learned that a good measure of present British

prosperity can be fairly credited to the fiscal meas-

ures introduced and now made operative by the

British Radicals who have just been returned to

power by the British people, notwithstanding our

advice that radical measures should be made opera-

tive or applied by Conservatives.

One of the articles in your issue of January 7 re-

calls an ancient philosophy that with its theory of

the universe attempts to satisfy the logical mind.

The physical universe, with all it contains, is said

to be an expression of divine will, or at the mo-

ment it is said to be the Day of Brahma. Eventu-

ally contraction or concentration will take place

until the material universe becomes a mathematical

point. We will then have the Night of Brahma.

This philosophy is recalled by your story of the

Comstock for 1910. The great Lode, in the light

of your report, has contracted so that there seems

to be but the Mexican Mine, and this mine, by the

way, is far from being 50 years old. It is not the

mine of that name that plays an important part in

making the old Comstock famous, but a secondary

product of a period of more or less frenzied finance

that formed an epoch in the Comstock history. The

activities of the present Mexican seem to be con-

fined to an east mineral-bearing formation, and to

general criticism, while the great Comstock Lode is

left untouched.

Ml.NER.

San Francisco, January 20.

Never abandon a prospect, no matter how poor,

that continues to improve with work. It may de-

velop into a valuable mine.
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Special Correspondence

LONDON

Tin Mining in Ihe Malay Peninsula. — Tanganyika Concessions.—

The Corocoro Copper Mines.

I have heretofore mentioned the fact that Cornishmen

who have knowledge of tin mining are more ready to Invest

in ventures abroad than in those in their own country.

James Wickett, the veteran stockbroker of Redruth, can

more easily raise capital among his local friends for new

ventures in the Malay than for resuscitations of mines

in Cornwall. Much discussion is continually taking place

with regard to the soundness of this policy. The results at

Gopeng, however, fully endorse Mr. Wickett. This company

was organized in 1901 to work tin gravel at Gopeng In the

Kinta district of the Province of Perak, Federated Malay

States. The issued capital is 71,200 shares of £1 each. The

company has been successful and the profits have been

sufficient to pay over 200% on the capital. During the year

ended July 31, six monitors were at work continuously.

One of them has been used as an elevator since March, and

the treatment of the low-lying ground has been greatly im-

proved thereby. The output of tin concentrate at Gopeng

during the year was 383 tons, which sold for £32,953. The

cost of working was only £6976. At the subsidiary Ulu

Gopeng property 93 tons of concentrate sold for £8027 and

the cost was £4826. After paying office expenses and income

tax, the profit available for distribution was £28,733, which

is the largest figure yet recorded. Out of this £24,920 has

been distributed as a dividend at the rate of 35%. The
managers, Osborne & Chappel, report that prospects for the

future are excellent. The low cost of operation and of ad-

ministration is specially notable. The directors' fees, secre-

tary's remuneration, auditors' fees, office rent and expendi-

ture, postage, and cables only totaled £490, and the man-

ager's fees were included in the local expenses. The list of

directors contains such names as Wickett, Bain, Lanyon,

and Pearce, all long connected with Cornish mining and

metallurgy.

Another Malay tin-mining company, the Pahang Consoli-

dated, has not done so well. This is not owned in Corn-

wall, but in London. It was formed in 1906 for the purpose

of consolidating the business of tHe Pahang Corporation

with that of adjoining tin-mining companies, all operating

on the eastern side •f the Malay Peninsula. The manage-

ment is in the hands of the Borneo company. Two years

ago it was found that the ore reserve had been greatly over-

estimated and that the lodes required energetic develop-

ment. Many of the tin properties in the East are alluvial,

but these are vein mines, and the tin is accompanied by

many other minerals, such as pyrite, arsenopyrite, chalco-

pyrite, and blende, which introduce complications In con-

centration. When it was found that some active steps must

at once be taken to develop the mines, Reginald Pawle was

sent by the Borneo company to take charge of operations,

and early in the present year, when it became obvious that

additional capital was required, William Frecheville was
asked to make an independent examination. His recom-

mendations coincided with those of Mr. Pawle, so £250,000

new capital was created and £125,000 subscribed. At the

same time the Borneo company, which advanced funds

amounting to £39,000 as working capital, accepted deben-

tures to secure the debt. During the year ended July 31

last, 80,736 tons of ore was mined and milled, producing

908% tons of tin concentrate; in addition the alluvial mines
operated on tribute produced 54 M.. tons. The receipts de-

rived from the sale of the 963 tons were £90,376, and the

expenses at the mine were £87,425. London expenses, de-

benture Interest, etc., extinguished the balance of profit and
the net result of the year's operations was a loss of £7296.

Of the expenses, development accounted for a large part,

the sum being £20,208; the distance driven was 12,527

ft. Unfortunately this work has not resulted in any im-

portant discovery. Mr. Pawle gives some interesting in-

formation relating to experiments with an Elmore flotation

plant which was erected for the purpose of eliminating the

sulphides, thus obviating the necessity for roasting. Un-

fortunately the quality of oil used was unsuited for the

purpose, and in spite of many variations it is not possible

to effect so complete a separation as to make the roasting

operation unnecessary. Other oils are now being tried with

the hope that the flotation process may yet be successfully

applied to these ores.

The great copper venture at Katanga in Congo, Central

Africa, that is being pushed forward by Robert Williams, is

being followed keenly by English investors. Much criticism

has been showered on Mr. Williams in years past, but he has

in a masterful way overcome all objections. The deposit

is undoubtedly vast, consisting so far of oxides and carbon-

ates, thus making the smelting proposition a difficult one,

but more than all, the great distance from civilization was

the drawback. Gradually Mr. Williams' energy has resulted

in securing railway communication, as a branch now con-

nects the Star of the Congo mine with the Rhodesian rail-

ways, and a new railway is being built to connect with the

west coast of Africa at Loblta Bay. Some official details of

the Tanganyika Concessions, the English company involved,

will be of interest. It was formed in 1899 to acquire ex-

ploring rights in the central part of Africa, including tracts

in the Belgian Congo and Northern Rhodesia. The chief

mining asset is a 45% interest In the Belgian company, the

Union Miniere du Haut Katanga, which owns the copper

belt in Katanga in Belgian Congo, just over the border from

Rhodesia. The company also owns shares in the Benguella

Railway Co., which is being built to connect the copper

mines with Loblta Bay on the west coast, and shares and

debentures in the Rhodesia Katanga Junction Railway &

Mineral Co. The last named company built the railway

line from Rhodesia Broken Hill to the Star of the Congo

copper mine, and it owns the Kansanshi copper mine in

Rhodesia. The Belgian Katanga company owns an exten-

sive copper belt in which are situated the Star of the Congo

and Kambove mines, and also a tin belt farther north. Mr.

Williams announces that they began to ship the new smelt-

ing plant to the Star of the Congo mine in September, and

that the first unit, capable of producing 1000 tons of copper

per month will be ready to start operations in April. Addi-

tional plant with a capacity of 1500 tons copper per month

is now being shipped. Though the European coke costs £10

per ton, delivered at the mines, it is estimated that the cost

of production of copper will be £32 per ton. When the

Benguella railway is finished the coke will be much cheaper.

The ore reserves at the Star. Kambove, and other mines, are

so great that it is estimated that there will be no difficulty,

when fully equipped, in producing sufficient ore regularly

to insure an output of 200,000 tons of copper per year. The

exploration of the tin properties is postponed until railway

communication has been improved, and the diamond inter-

ests are to be sold to a subsidiary company.

We are continually on the watch for copper developments

in the Andes. I have not seen hitherto any mention in

American papers of the Corocoro copper properties in Bo-

livia, to the south of La Paz. A company was formed in

England in August 1909 to consolidate a number of copper

jiroperties at Corocoro belonging to J. K. Child & Co.. Car-

reras Brothers, Compania Sud Americana de Cobre de

Corocoro, and Noel Berthin's heirs. The control is held in

Prance. Rene de Batz is chairman and Isidore Brun is

general manager. During the 11 months to June 30 last,

the output was 57,947 tons of ore averaging 2.35% copper,

and from this 1790 tons of concentrate containing 76%

native copper was produced. This output is small, as work

was practically suspended with a view to reorganizing the

business of the various companies coming into the consoli-

dation. The mining and metallurgical plant also require a

general overhauling. Nevertheless, a profit of £13,240 was

made, and after deduction of administration expenses, a net

profit of £8382 was carried to the balance sheet. As regards

cost, based on the production of 76% concentrate, it is

figured that the cost per ton of copper at Corocoro is £38.

Railway freight to Mollendo is £5, and that by sea is £4.
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A new main shaft Is to be sunk and used instead of the

numerous small shafts of the individual properties, and an

aerial ropeway is being built. A great convenience will

be gained by the completion of the new railway line from

Arica to La Paz. It is now being constructed from both

ends and should be finished next summer. The issued

ca|)ital of the Corocoro company is £636,107.

The vicissitudes of the Frontino & Bolivia gold mine in

Colombia have been many during recent years. The com-

pany was formed in 1864 to work the Silencio and other

gold mines in Colombia. South America. Results were good

for a long period of years, but from 1901 onward a variety

of causes placed the company in an unsatisfactory position.

The costs were high and it was decided to electrify the

plant with a view to making operations cheaper. Unfor-

tunately, however, the water-supi51y used for generating cur-

rent was found to be unreliable. The directors considering

that the mine had arrived at a period when altered condi-

tions made further advice necessary, commissioned Pellew

Harvey & Fell to examine and report, and a year ago George

P. Chaplin was appointed manager. During the six months
ended June 30 affairs improved. The ore sent to the mill

was 13.140 tons from which gold to the value of £60,440

was recovered by amalgamation and cyanidation. This was
an increase of £19,675 as compared with the previous half-

year. At the same time the expenses advanced $8202. The
working profit was £10,137, as compared with a previous

loss of £1303. Out of the profit debenture interest was paid

to the amount of £2256 and the remainder used to partly

extinguish the adverse balance brought forward from the

previous half-year. Mr. Chaplin reported that an increased

amount of development work has been done, and with good
results, but he foreshadowed the expenditure of further

money in order that development may be brought well ahead
of the mill. He commenced to overhaul the surface plant

with the idea of raising more ore at a less cost. Unfor-
tunately Mr. Chaplin has been obliged to resign after being
there only one year, as the directors did not see their way
to adopt bis very proper suggestions.

MEXICO
Official Data on Mexico's Cold and Silvtr Production. — Real del

Monte Mills. — Santa Certrudis. — Sales of Mines. — New Oil

Wells.—The Amparo Mine.

In the budget statement sent to the Mexican Congress,
the Finance Department shows that in the first quarter
of the present fiscal year, from July 1 to September 30,

1910, the gold production of Mexico increased 1»1,969,545.65,

as compared with the corresponding period of the preced-
ing fiscal year. The Increase in silver production was
1»52.020.53. The quarter's output of gold was ^12,388.151.43,
that of silver being ^19,023,570.38. The department's re-

vised figures on the gold and silver production of Mexico
in the fiscal year 1909-1910, place the former at 1*48,428,-

841.71, and the latter at ^76,405.754.15. The gold output
shows an Increase of 1*3,413,887.46, as compared with that
of the preceding year; and the silver output shows a de-

crease of about 1*700,000. In addition to the gold exported
in the last fiscal year, the Exchange and Currency Cora-
mission purchased bullion for coinage to the value of

1*5.668,296.30; and the gold consumed in arts and trades
had a value of P133,333.33. The silver purchased for coin-

age in the fiscal yfear had a value of only 1*107.603.45, and
that used in arts and trades a value of only P33,870.

Incidental to the enlargement of the Loreto and Guerrero
mills of the Compafila Minera Real del Monte y Pachuca,
in Pachuca district, the treatment system is being brought
up to the standard of modern practice. In the Loreto, a

gyratory crusher, with automatic conveying, sampling, and
weighing arrangements, has replaced the old jaw breaker
plant with car distribution. The new stamps weigh 1450

lb. each, and crush to 3-mesh. Nine additional tube mills

have been Installed, making now 13, and instead of the

elaborate concentration formerly practised, stage-crushing
In tube-mills is employed, with concentration of only a
small selected portion of the pulp. Pachuca tanks have

taken the place of the agitation and decantation tanks
heretofore used. The Loreto plant has been increased
from 400 to 700 tons daily, and that of the Guerrero from
350 to 650 tons, the latter being nearly similar to the
former in operation. The Real del Monte was successful
in its development during 1910, and started the present
year with ore reserves ten times greater than at the be-
ginning of the preceding year. The mine improvements
carried out include the reconstruction of the San Ignacio
shaft, which is connected with the Guerrero mill by aerial
tramway. This shaft, which has been equipped with a
250-hp. hoist, is the one through which the bulk of the
Real del Monte ores will be handled, connection having
been established on the 400-metre level. A Bleichert tram-
way, with a capacity of 400 tons in 10 hours, is being
built between the Barron mine and the Loreto mill. The
stamps of the new 600-ton plant of the Santa Gertrudis
Co. (Camp Bird) are the heaviest thus far built for a
Mexican mill, weighing 1550 lb. each. There will be 10
tube-mills for regrinding. The plant may not be ready
to operate until next May. The San Guillermo, of the
Santa Gertrudis mines, idle for several years, is to be
the main working shaft; it will be equipped with a 350-hp.
hoist.

A transaction of importance was the sale to American
interests of the properties of the Seguranza Mining Co.,

Pachuca, Mexico.

In the Zacualpan district, State of Mexico, for Pl,960,000.

The Guggenheims are reported to be the purchasers. The
sale was on the basis of ^28 per share for the company's

70,000 shares. The Seguranza company was organized

several years ago to acquire the old Coronas properties in

the Zacualpan district, and in 1909 a stamp-mill and con-

centrating plant were built. The work of installing a

cyanide annex was only recently completed. Shipments

of rich ore have been made during the period of develop-

ment. All machinery is operated by electric power trans-

mitted by the Sultepec Electric Light & Power Co. An-

nouncement is made of the sale of the Julieta gold-silver

mine, in the Almoloya camp. State of Chihuahua, to Denny

Bros., English mining engineers, who have been for some

time giving attention to Mexican mining enterprises. The
purchase price is stated to be 1*2,000,000. The mine has

been under bond to Paul Ginther, of Santa Rosalia. The
Quimica y Anexas mines, low-grade properties at Sultepec,

State of Mexico, will not be purchased by the Exploration

Co. of England and Mexico. A working option, arranged

last year, has been surrendered, and the mines have been

turned back to their owners, German Roth and associates,

of Toluca.

Early in January the Pearsons brought in a great oil

gusher at Potrero del Llano, State of Veracruz. The flow

of the well, estimated at over 100,000 bbl. dally, has been

forced to a height of several hundred feet. The new gusher

outclasses that of Dos Bocas, also a Pearson well, and

which was accidentally fired and burned out. Efforts have
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been made to save the oil by the construction of earth

dams, but, due to the tremendous flow, much oil has been

lost. The Pearsons have been at work in Potrero del

Llano field for about two years, and have brought in two

other wells there. The oil stratum is from 200 to 300 ft.

in thickness. Pipe-line and storage plans are being

rushed. The principal well of the Huasteca Petroleum

Co., in the Juan Casiano field of Veracruz, is stated to be

producing at the rate of about 18,000 bbl. daily. The pipe-

line from that field to Tampico is being operated at capac-

ity. Huasteca oil is going to the Mexican National Gas

Co. in Mexico City, the Waters-Pierce refinery at Tampico,

and the Mexican Petroleum plant at Ebano, where it is

mixed with the Ebano product for delivery to the National

Railways of Mexico.

E. A. Montgomery, of Los Angeles, has arranged a year's

working bond on the Zapote copper property in Ameca
district, Jalisco. The price specified is 1*100,000. The
Zapote is owned by the Mutual Mining & Milling Co. of

Mexico City. Work directed by S. J. Lewis resulted in

opening a new body of high-grade milling ore on the

400-ft. level in the Amparo mine, near Etzatlan, Jalisco.

The Ampara M. Co. has paid dividends of 3% quarterly

on $2,000,000 during the past year, and has a surplus,

which may be used for an extra dividend. The Navidad
Mines & Reduction Co., controlled in Berkeley, Cal., has

a new cyanide plant in operation in the San Sebastian dis-

trict of Jalisco. Direct cyanidation is employed. The
company is making plans for an 800-hp. hydro-electric

plant on the Ameca river. As a result of arrangements for

the piping of natural gas from the Reiser field in Texas
across the international boundary to Nuevo Laredo, the

establishment of a zinc smelter at that gateway Is being

considered. The United States returns show that zinc im-

ports from Mexico in 1910 amounted to 80,309 tons, a
decrease of 26,116 tons compared with the imports of 1909.

Ore stealing is so prevalent in the Mexican mines that

ore dealers are to be placed under license and heavy bonds,

and more stringent laws enacted against the crime. It is

understood that the British syndicate which some months
ago purchased the Torres & Prietas railroad is making
plans to broaden the gauge of the road and extend it to a
connection with the Yaqui River division of the Southern
Pacific railroad, making a junction at Soyopa, Sonora.

There has been considerable activity in the vicinity of

Velardeiia during the past 60 days, several mining men
having taken leases on properties in that district. Frank
Carver has resumed operations at his mine in Velardeiia

and during the past month has shipped three carloads of

ore to the Velardena smelter. J. H. Williams has resumed
work on the Libres mine for the American-Mexican
Mining Co. and is shipping a good grade of ore. W. H.
McCord has the mill at El Tajo about ready for operation.

The Argentina de Anexas mines in Minas Nuevas are re-

ported sold for $300,000. ^

JARBIDGE, NEVADA
Extensive Development and Good Prospects in fhe New District.—Out-

looli for Next Spring,

The adit on the Jarbidge Ely Mining & Development
Co.'s property is now in 65 ft. and has entered slate which
is supposed to be the wall-rock of a vein. It is expected
to cut the first vein within the next 10 ft. This adit is

on the Guess claim and is expected to cut the several veins
east of the Pavlak, including the Pick, Success, Bluster,
and Rock Creek, all of which have been opened a little

to the south of the Jarbidge ground showing large veins
and rich ore. These veins can all be traced onto the Jar-
bldge-Ely ground. This company has secured from W. R.
Featherstone the lease and bond of the Guess group, com-
prising the Guess, Guess Again, Guess Fraction, Buster
Brown, Sport, Short, and Search Me claims. This group
is advantageously situated in the heart of the proved min-
eral district, and is on the strike of several of the best
veins opened and is close to rich orebodies. Rich float
is found and good pannings can be had from surface dirt

in many places. A vein has been opened in quartzite on
the Guess Fraction. Two openings have been made on the

Buster Brown, and both veins show good pannings; these

veins are west of and just below the quartzite. The com-
pany is composed of California, Illinois, and Idaho people

who propose to thoroughly prospect the ground and have

put up capital for this purpose. Mr. Featherstone has

retained an interest in the company and is general man-
ager, with Angus McDonald as superintendent. O. F. Rudd
of Quincy, 111., one of the officers of the company, has

been inspecting the property and is well pleased.

The adit on the Rainbow has reached the Pavlak vein

and is 5 ft. into the quartz. The quartz is similar to

that found in the North Star and 4-M, which carries the

best value. Usually it is a fine granular white quartz,

but here it is heavily impregnated with pyrite. The vein

is well mineralized throughout the 5 ft. A drift will be

run on the vein to the south, as the surface indications

point to rich ore a little to the south of the adit. Theo-
dore Parks, the superintendent, is closing a deal on some
Crater claims, but it is expected that he will soon begin

new work on the vein. The adit cut the vein at a ver-

tical depth of 125 ft. The adit on the St. Joe group is

rapidly proving the southern extension of the Good Luck
vein. It is in 60 ft. and wholly in the rhyolite vein-matter,

with a constantly increasing amount of quartz, the face

of the tunnel being almost entirely quartz which is heavily

mineralized with pyrite, all of which shows some value.

Very few assays have been made, but the returns from a

picked sample gave $240 per ton. The ore is hard blue

quartz, similar to that found on the Good Luck and the

Pick and Shovel, and is filled with streaks of black iron

and bunches of pyrite. The mountain side has a slope of

30 degrees, so that the adit gains one foot in depth for

every two feet advanced.

The mill on the Pavlak is progressing slowly, owing to

the stormy weather. On the 4-M lease the new adit has
entered the last discovered vein at a depth of 40 ft. below

the point of discovery. The vein is here 7 ft. wide, and
all of it is good ore. while about 4 ft. is fine-grained white
quartz that pans well. This is the best showing yet opened
by the successful 4-M. On the Ham And lease, sinking is

continued with favorable results; the orebody is widening
and the pannings are improving. Al. McCloy is sacking
the fine stuff which he considers too valuable to dump.
On the Curley lease, the owner is still driving in a good

body of milling ore. In this district is what is locally

known as the Crater country. The name is misleading,

as they are not volcanic craters, but are deep basins

with abrupt walls enclosing them on the west and part

of the north and south sides, while to the east they con-

nect with East Fork by steep gulches. These basins are

along the top of the range, and their almost vertical sides

are due to the breaking down of the upturned edges of

the strata which form the Jarbidge range. .4s this ridge

is the backbone of this section of country, the vein sys-

tem of the district, th^ crater vein, seems to have its cen-

tre along this ridge. There is no evidence in this dis-

trict of active volcanic activity at any period. In the
Crater locality the vein has been opened in many places

where there is rich ore; it has been prospected and traced

for more than five miles; up over peaks that attain an
altitude of nearly 11,000 ft., and down 1500 or 2000 ft. into

the basins. A large part of the way the vein is covered
with slide rock which in places is very deep, but by fol-

lowing the strike of the vein it is again found.

Several companies are working up there this winter,

and some of them have taken the precaution to lay in a

lot of sacks with their other supplies, and a few are filling

these sacks with high-grade ore. The managers of these

companies believe that they will be in shape by spring

to require mills, and plans are already made to start work,
as soon as the frost begins to leave the ground, on a wagon-
road from Three Creek direct to the Robinson cabin, on
the East Fork, and up the East Fork to Fall creek, thence
following the ridge two and a half miles to the mines.
The grade to Fall creek will be gradual, from there to the
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mines it will be steep, but it can be made a fair freight road

at small expense. When these companies get ready for

their mills they will be able to have it delivered where

they want it without delay.

The True Fissure Gold Co. is one of the mqpt active

of these Crater companies. They had 60 days last fall

from the time they took a bond on the property until the

snow closed the pack trail, and in that time they organized

their company, paid for the property, and got tools and

supplies delivered at their camp to last until spring. A
log-cabin was built and work started on an adit that is

now in 50 ft. in fine ore all the w^ay. The vein is from 2

to 7 ft. wide, of granular, soft, white quartz, with very

hard porphyry walls. The adit starts from near the bot-

tom of the basin and gains depth rapidly, as the average

slope of the sides is 45°. Besides the main vein, there are

three other north-south veins known to exist on this prop-

erty, besides at least one cross, or southwest, vein. The
cross-veins appear to belong to an older vein system, as

they are cut by the north and south veins. Several of

these cross-veins have been traced down into Snowslide

gulch, where they have been opened on several claims.

A new find has been made eight miles southwest of Jar-

bidge where some rich gray copper-silver ore was found, but

as It is mostly silver and is found in the lime, there has

been but a small stampede to the place.

TORONTO, CANADA
Affairs at Mipissing.—Prosperity of La Rose.— Railroad Cortstruction

to Porcupine.

During December N'ipissing mined 371,559 oz. silver of

the net value of $201,022 and shipped ore to the value of

$437,615 net. At No. 64, a vein from 10 to 12 in. wide
of 1880-oz. ore, between the third and intermediate levels.

has been blocked out for 55 by 40 ft. On the Meyer vein

the winze being put down from the 175-ft. level is in good
ore 1 to 2 in. wide. The La Rose shipped 417,000 oz. of

silver in December, over 60'/r of which came from the
Lawson property. The company Is stated to have $900,000
in cash in hand and due from the smelters. A. P. Seymour,
manager of the Cobalt Lake mine, has resigned, and will

take a trip to Europe. He is succeeded by M. R. B. Gordon
of the Little Nipisslng. At the Bailey two new veins con
talning silver have been found at the 75-ft. level. The
Silver Bar Is to be sold, the company having made an
assignment. An attempt at re-organization was made with
out success. The debts amount to about $36,000. The re

port of the City of Cobartt for the three months ended
December 31 shows receipts for ore, $51,850, and a bal-

ance on hand of $28,525. At O. F. Webb's claim in the
Gillies Limit, a vein l>i in. wide carrying smaitite and
native silver has been found on the surface and stripped

for 150 ft. The total shipments from Cobalt during 1910

were 34,026 tons of ore, against 29,942 in 1909, which, con-

sidering that last year the camp had the advantage of

cheap power and additional machinery. Is hardly as en-

couraging as expected.

In the construction of the railway to Porcupine the

working force has been increased to 500 men, and the

steel is being laid. A real-estate boom Is in progress, and
considerable building is going on. The telephone line

from Matheson to Porcupine is in working order. The
Porcupine Exploration £ Mines Co. has taken an option

on three claims In Deloro, and will commence develop-

ment. Two prominent South African companies, in addi-

tion to the Consolidated Gold Fields already there, are look-

ing for properties In Porcupine. There are Indications

of renewed activity In the Elk Lake district, many of

the properties In which had closed down. The Silver Alli-

ance mill is to be put in operation again. Machinery Is

being installed at the Toledo preparatory to reopening it

In March. Preparations are being made to develop the

United SUtes mine. The Big Six has gone into liquida-

tion. The Commissioners ai)pointed by the Quebec Gov-

ernment to investigate the mineral resources of the Chl-

bougamou district in the northern part of the province,

including Alfred Barlow of McGill University, Montreal;
J. C. Gwilllm, of Queen's University, Kingston; and B. R.
Faribault, of the Canadian Geological Survey, have pre-

sented their report, which is decidedly unfavorable. They
state that they can not find that the mineral deposits so
far discovered are of sufficient merit to justify the build-

ing of the projected railway from Lake St. John to that
region. The orebodies contain gold, but not in a free-

milling state in sufficient quantities to make stamp-milling
feasible. The asbestos noticed in the working faces of
the open-cuts, as well as on the dumps, was insignificant
in amount and insufficient for their successful development
as mines, and there is no probability of finding silver or
cobalt. Eugene Haanel, Canadian Director of Mines, has
returned to Ottawa from Vancouver, where a refinery has
been established in connection with the Canadian mint.
This will enable the placer miners of the Yukon to con-
vert their gold into cash, without sending it to Seattle.

J. M. Maeoun. of the Canadian Geological Survey, who
with his party of fourteen was wrecked last September oft

Wagner Inlet, Hudson Bay, and given up for lost, has ar-

rived safely at Fort Churchill, having walked about 1000
miles.

JOHANNESBURG, TRANSVAAL
East Rand Debentures and Plans for Extension. — De Beers Diamond

Output.—Oiant Mines of Rhodesia.

An important debenture issue is announced by the East
Rand Proprietary Mines. Ltd. The object of the scheme is

to discharge the liabilities of the company to the National

Bank of South Africa. The total issue is to be for £1,500,000.

At the last annual meeting of the company Sir George Far-

rar, who presided, estimated that the indebtedness of the

company at the end of the current year would be a little

"ini

Mill at Oiant Mine, Rhodesia.

over £1,000,000, but, in fact, this amount has been exceeded

by £232,310, and the total liability at present approximates

£1.250,000. The loan from the National Bank was originally

secured with the primary object of pushing the develop-

ment of the company's huge property, and the excess ex-

penditure is attributed to the further capital expenditure in

increasing the capacity of the company's reduction plants

from 2,100,000 tons per annum to 2,400,000 tons. There has

also been a fall in the estimated profits, chiefly owing to

delay in delivery of the machinery required for completion

of the plant. The issue is guaranteed at 98% and is offered

to shareholders at the same figure, thus allowing a yield of

over 5'/r, and providing the company with £1,470,000. If

the debentures are not converted into shares at £5 'A and

the company does not of compulsion redeem them, they will

not be wiped out until 1929. After liquidation of the debt

to the Bank It Is proposed to devote the greater part of the

balance remaining from the issue (about £236,000) toward

underground development of the eastern parts of the prop-

erty. The scheme is considered one of the most important

that has ever taken place in the history of the Rand, and

the issue will constitute the largest loan assumed by any

gold mining company operating In South Africa. The an-
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nual report of the De Beers Consolidated Mines, affording

as it does the keynote of the diamond mining industry,

makes interesting reading. During the 12 months ended

June 30 last, De Beers sold diamonds realizing £5,414,895.

Adding to this the sum of £176,272 brought forward from

the previous year, and a quarter of a million pounds de-

rived from sundry revenue, the grand total of receipts

amounts to £5,843,265. The total ordinary expenditure

amounts to £2,976,266, leaving a balance of £2,866,999. After

payment of dividends, income tax, and blue ground stock

account £728,325 is carried forward. It is interesting to ob-

serve that the stock of blue ground on the floors was re-

duced from 9,526,531 loads to 7,776,059 loads during the year

under review. An examination of the company's statistics

shows that on the whole a substantially better market for

tne produce of the De Beers mines obtained during the year
ended June last than in the 1908-1909 period. While there

has been a falling off in the yield per load from the Wessel-

ton and Bullfontein mines, there has been a marked im-

provement in the yield from the De Beers and Kimberly
mines. The most hopeful features in the situation are, the

improvement in the diamond market, and the great financial

strength of the company. These two factors assure stock-

holders of a continuance of dividends, and should there be
any truth in the rumor that the various diamond producing
concerns in South Africa are co-operating with a view to

maintaining the price of diamonds, the position will be
much strengthened. The co-operation of the De Beers and
Premier companies has so often been reported and denied
that but little Importance should be attached to the story

until the De Beers company officially confirms the state-

ment. A marked improvement has recently been exhibited
in the affairs of the Giant Mines of Rhodesia, Ltd. The
mine of this company is situated near Gadzema. in Mashon-
aland, and is the third largest producer in Southern
Rhodesia, its output being exceeded only by that of Globe
& Phoenix and Eldorado mines. The company has to date
paid 60% in dividends on an Issued capital of £250,000. The
formation worked consists of a large body of schistose

auriferous banded ironstone, and the reduction plant com-
prises 30 stamps and 3 tube-mills. For the first eleven
months of the year 1910, the company has produced £122,000.

The following figures relative to production for the past
six months show an increasing improvement: June, £6578;
July, £8434; August, £12,739; September, £14,362; October,

£13,740; November, £19,069. The company's operations have
been much hampered by a scarcity of native labor, and
although the situation in this respect is better now than
in the past, the efficiency of the labor leaves much to be
desired. Owing to the development on the seventh level

continuing to show broken formation, investigation by an
expert has recently been made^ to determine the position of

the orebody In the lower levels of the mine. The result of
this investigation is said to be of a favorable nature.

MANHATTAN, NEVADA
New Mill for Manhatlan.—Discovery in the Monigomery-Shoslione.-—

Tungsten in Nevada.

The so-called McNeill mill in the eastern suburbs of Man-
hattan, which has been running successfully for three
weeks past, is of interest as showing what can be done in
the way of extraction from a free-milling ore with a very
moderate expenditure of money. The mill is situated ad-
joining one of the dumps of the Union No. 4 lode. The
shaft from which the ore is being milled is now furnish-
ing the water for the mill. From the dump the earthy
and fine ore is trammed about 100 ft. to a crusher of the
Dodge type, situated just outside the south wall of the mill
building. Outlet from crusher delivers by spout to the boot
of an inclined bucket-elevator which raises the crushed
ore to the battery bin. Each battery of 5 stamps of the 10
employed is run by a separate 'bull-wheel.' connected by
belt with a single counter-shaft, driven by an electric motor
which furnishes the power for everything at the mill except
the pump at the shaft, which is operated by a small sep-

arate motor. The batteries and plates present an antique

appearance, as the former were built by the Miners Foun-

dry, San Francisco, in 1865. The stamps weigh about 1000

lb. and drop 95 times per minute, and do good work. The
output of the batteries, with fine screens and high dis-

charge for Coast practice, is estimated at 25 tons per day.

Stamp stems are kept in place and alignment by passing

through built-up cross-beams of the battery frame instead

of the usual modern forms of guide-blocks. The outflow of

pulp through the screens falls into distributing boxes and

thence through perforations to the plates, so the effects of

splash and wave motion are mainly lost, and the flow over

the plates is uniform and continuous. Inside amalgama-
tion is practised, but there are no lip-plates. Apron-plates

are a little less than usual size and divided transversely

into three parts by two drops. They are also divided

longitudinally by a wood strip In the middle, extending the

entire length of the plates. Tailing from both plates flows

through launders without intervention of amalgam and
final tailing goes to waste. The mill is compact and simple

in arrangement and was erected at low cost. Ore assays

from $10 to $15 per ton and a high percentage of saving

is made. The mill was erected and is managed by R.

Wallace McNeill.

Clement MlUward. R. Prltchard, Edward Bevis. and
others have a lease on the entire Eclipse vein of the

Tramp and propose to sink, drift, and cross-cut from the

present lowest point in the mine. The finding of a new
and large body of ore in the Montgomery-Shoshone Con-

solidated has stimulated leasing in the Bullfrog district

as well as the usual re-locatlon work of the New Year
period.

At Johnnie the Nan. Runaway Girl, Howitzer, Prlmero,

Blue Bell, Anna M., Golden Eagle, and Tripod claims ad-

joining the Johnnie Consolidated on the southwest have
passed to the ownership of the Eureka-Johnnie Gold Mining
Co., organized and controlled mainly by French capital.

The property was formerly owned by the Nevada Johnnie
Mining Co. A strong vein, believed to be the continuation

of the Crown Point, is exposed for nearly 1000 ft. on the

Blue Bell claim, and has been developed by a 125-ft. adit

and two shafts each 50 ft. deep. The vein has yielded at

times very rich ore. A well defined vein, supposed to

occupy a cross-fissure from the main Johnnie to the Crown
Point vein, is found on the Golden Eagle, and has been de-

veloped by two shafts 50 and 128 ft. deep respectively.

The erection of a mill is contemplated during the present

year. Charles Labbe and M. C. Labbe. of Los Angeles, are

president and secretary, respectively, of the company, and
Abe Campbell, formerly a foreman at the Copper Queen
mine, at Bisbee, Arizona, is superintendent.

It is a fact of interest that after many years one
of the many tungsten deposits in Nevada is beine r>ut

in shape for production. It is near Mt. Wheeler in Snake
range, 45 miles southeast of Ely. The large group of

claims is owned by the United States Tungsten Co. The
main vein crops on the side of a hill for a long distance
and has been oi)ened in many places by shafts and adits.

Other veins on the company's ground have had consider-

able development. A concentrating mill of 100 tons ca-

pacity is well under way. It is equipped with crusher,
coarse and fine rolls, Wilfley tables. Isbell dinners, and
other machinery. Power for the mill, as well as water
for concentration, is obtained from Williams creek through
a ditch 6000 ft. long. Other water is obtained for concen-
tration and other purposes from springs a short distance
north of the mill. A steam plant is also installed at the
portal of the main adit to operate compressor and furnish
power in event of partial failure of the water supply. The
ore, in the form of hiibnerite and scheelite. contains from
1 to 50% of tungstic acid, worth about $8 per unit. A
reduction in freight rates on concentrate has been obtained
from Ely to New York City, to which place the first output
of the mill will soon be shipped. F. L. Fletcher, of Ely, Is

general manager. The mill was erected under supervision
of Thomas L. Mitchell.
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NEW YORK
Wall Street and ilie Public—Copper the Centre of Attention. —Again

the Merger.

The situation in the East is peculiar. The Inertia which

prevails seems to be partly dispelled, from time to time,

only to again overcome all the headway gained. New York

is the financial centre of the country, and, as such, has

centralized its power in this direction as much as pos-

sible, only to find that this very centralization has in a

way circumvented Wall Street's own ends. The public

was a long time learning that its contributions to Wall

Street were largely looked upon as 'sucker money", but,

having learned that its only role was that of victim, the

public is staying away with a consistency that is break-

ing the heart and pocketbook of the brokerage houses and

promoters. Perhaps these will wake up some day to the

fact that the public is demanding a new deal, and that

until that new deal is offered with an ample guarantee

of honest treatment, the public will continue to be very

much engaged with its own affairs. After a long, hard

struggle, the organization of the Curb is in sight, and

the traders are to go under a roof; financial responsibility

is to be. to a reasonable degree, insured, and the unde-

sirables eliminated, as far as possible. The leading ele-

ment in mining in the E^ast, at this time, is copper. The
copper situation is receiving a great deal of attention.

There never has been accorded to any line of industry a

more enthusiastic general support than has been given

to copper. The output of various i)roperties and the

figures of the Producers' Association are studied carefully.

Just now the copper situation Is not encouraging, and

the leading issues have shown declines since the begin-

ning of the year, while the price of the metal has recently

been reduced to 12V.c., and heavy sales made at this figure

by the leading agencies. Mining progress seems to have
little or no effect upon the general attitude of indlffer-

ence. As an instance, the revolutionizing of Greene-Can-

anea. the rebuilding of almost the entire plant, and a

substantial reduction of operating costs has not bettered

market conditions appreciably. Greene-Cananea staggers

under the weight of a gross overcapitalization, but It is

selling for less than one-third of Its face value, and Is

without public support. The stockholders of the Calumet
t Arizona are to meet on February 15 to authorize the

Increase In the capital stock, which Is necessary to pro-

vide for the absorption of the Superior A Pittsburg. The
authorized capital of the Calumet A Arizona will be in-

creased from $2,500,000 to $6,500,000, and, when the out-

standing stock of the Superior & Pittsburg shall have been
exchanged on the proposed basis of S'i shares of Superior

& Pittsburg for one share of the new company, the new
company will have outstanding $6,285,710 of Its total au-

thorized capital of $6,500,000. The Shattuck Arizona bids

fair to become one of the leaders of Boston copper-share
market. The company announces that notwithstanding its

intention to build a new smelter. Its regular quarterly divi-

dend of $1 per share will be continued. The Shattuck ores

are sent to the Copper Queen smelter. The company re-

ports officially that its ore reserves are estimated at 17,000

tons of 17% ore and 600,000 of 6% ore, with only a small
fraction of Its territory proved. The Ray Central situation

has not been cleared up as yet. The report made by
Weed & Probert Is not to be made public until early In

February, but preliminary estimates are said to give the

property about 6.500,000 tons of 2.15'/;^ ore. which can be

handled at a profit of $1 per ton. Development, as planned.

Includes further work on some of the ground only partly

explored. These estimates do not show the property

to be as good as the first estimates made by J. Parke
Channing, at the tlm'6 when the/property was under option

to the General Development Co. The Tennessee Copper
Co. has made a contract with the International Agricul-

tural Corporation,' by which the latter takes all of the

output of Tennessee's sulphuric acid plant for the next

10 years. The Tennessee Copper Co. Is making 150,000

tons of acid |>er annum, but this is to be increased to

225,000 tons. Copper merger rumors have been much over-

worked during the past six months or more. There have
been so many preliminary steps taken, each of which has
been heralded as the immediate forerunner of the expected
world-wide combination, that the public has become used
to the sensation. Following the Calumet & Hecla merger,
comes an equally sensational story to the effect that all

of the Guggenheim interests are to be amalgamated into

a holding company modeled after the United States Steel

Corporation. Such an organization would include the
American Smelting & Refining Co., the American Smelters
Securities Co.. the Yukon Gold Co., the Utah Copper Co.,

the Guggenheim Exploration Co., the Federal Mining &
Smelting Co., the Nevada Consolidated Copper Co., the

Braden Copper Co., and in all likelihood the Ray Consol-
idated, though the latter is probably not so completely a
Guggenheim property as the others mentioned. Stock-

holders of the Giroux are becoming restive under the

treatment they are receiving. It has been the rule for

all of the developing properties to publish frequent state-

ments as to the amount of developed ore proved, and the

Giroux shareholders are asking why they cannot have
some equal knowledge in reference to their property. Fig-

ures are available showing the production of the Utah
Copper Co. and the Nevada Consolidated for the past year.

The Utah Copper Co. made 80,019,596 lb. of copper at a

cost of 8.11c. per pound. The Nevada Consolidated pro-

duced 65.500,590 lb. at a cost of 7c. per pound. Nevada
Consolidated encounters some occasional high-grade streaks

of ore which materially increase the percentage of the

whole output. Recently in removing overburden from
the new pit on the Liberty claim, commercial ore was
found and ten carloads were sent to the smelter. Some
6'/c ore has been found in the Copper Flat pit, and while

these seams have been too irregular and uncertain to be

taken into account In estimating ore reserves they have
materially improved the general average of ore treated.

The Mines Company of America has granted a 60-day ex-

tension of time for the exchange of stock of the Dolores

and El Rayo companies. More than 91% of the stock of

both of these companies has been turned in under the

merger plan. The present Mines Company of America is

now paying dividends on a basis of 9% annually; 2^4%
quarterly. The bondholders of the Hinds Consolidated

Co. are to foreclose upon the property, which Is situated

In Chihuahua, and after acquiring the property at judi-

cial sale will organize a new company to operate the

mines.

Cobalt's 1910 figures are Interesting as being probably

the banner year for that camp. Total production up to

and Including 1910 is figured at 92,407,168 oz., of a net

value of $48,384,000; 1910 output is estimated at 29,000,000

oz.. an increase over the year previous of 3,000,000 oz.

These figures Indicate that Cobalt produced in 1910 more
than 13% of the world's entire output. Cobalt's claim

to distinction rests not so much on the gross production

of the camp as on the small initial expenditure which

has been made and the tremendous relative proportion

returned In dividends. Of the $48,384,960 produced, there

has been paid in dividends to the public $22,127,318, while

to this must be added at least $4,000,000 paid to the

holders of properties which were for a time operated

as close corporations.

It Is thought In the East that certain Interests in

Goldfield Consolidated did not like so frank a statement

as was embodied In the report by J. R. Finlay and for that

reason forced his resignation. The question of ore re-

serves, future life, and general conditions underground

has been the point of discussion in the big Goldfield prop-

erty for some months. The public has wanted to know,

and, not being informed, has gone out In large numbers.

The recent action In changing managers has not to any

extent restored confidence, though there Is no question

made of J. H. Mackenzie's position in any way. It is

detailed frankness that is demanded, even more than a

continuance of the present handsome rate of dividend re-

turn.
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General Mining News

ALASKA
Following the run of the rock of Goyette & Jacobson, from

Fairbanks creek, the plates have been cleaned and the

amalgam retorted. The gold was valued at ?225, which is

at the rate of $74 per ton. No test of the tailing has been

made to determine what percentage of value went over the

plates and concentrator. According to a report received at

Fairbanks, Shaughnessy & Butler have struck a rich streak

of pay dirt on Winworth creek, in the Hot Springs district,

in a hole 12 ft. deep, where they found three feet of,

dirt that will average 7c. per pan. Winworth creek is a

tributary of Sullivan, coming into that stream about a mile

above the mouth of Fish, which was the scene of a stam-

pede last fall. The mouth of Fish creek is nine miles be-

low Kelly & Anderson's road-house. At present there are

only five men in the vicinity of the strike, but others will

be attracted there by such a report.

ARIZONA
COCHISE COUNTY

The Tombstone Con. M. Co. has leased the dump of the

Toughnut mine to J. H. MacPherson. The ore is to be

sent to El Paso for treatment.

GILA COUNTY

A vein of rich ore, said to average 20% copper, is re-

ported to have been struck by the Summit Copper Co.

at 400-tt. level. This company has an option on the

Gibson mine which produced high-grade ore some time

ago. The company expects to start shipments to El Paso

In a short time.

The Live Oak Development Co., near Globe, has done

4039 ft. of underground work, but since July 1, 1910, has

been using a churn-drill for exploration. By this means
1795 ft. of drilling has been accomplished. The company
has developed 6,000,000 tons of ore averaging 2.25% copper

and partly developed 3,000,000 tons of ore averaging about

the same.

The business portion of the town of Winkleman wfcs

destroyed by fire on the morning of January 25.

MOHAVE COUNTY

A. W. Howitt and assistants are sampling the Gold Road
mine, it is said in the interest of the United States Smelt-

ing, Refining & Mining Company.

YAVAPAI (OUNTY

It is reported that the Octave mine, near Wickenburg,

will soon resume operations under the management of

E. W. Carpenter. Erwin Gillis, of Kalamazoo, Mich., paid

a visit to the mine this week.

E. Haney, who has been developing the Alta mine, three

and one-half miles south of Iron Springs, has found silver

ore. Assays from a 6-in. streak gave 407 oz. per ton.

The silver is associated with antimony. The ore was found
100 ft. from the mouth of the tunnel.

A bar of gold bullion valued at over $1700 was received

by the Prescott National bank from the Tiger Gold com-
pany at Harrington, the result of a few days' run of the

mill. With this yield, R. H. Hetherington, ore buyer rep-

resenting the El Paso smelters, reported that a carload

of concentrate valued at $2000 had been delivered to him.

YUMA COUNTY

(Special Correspondence.)—Chalcopyrite has been found
on the 300-ft. level of the Signal mine of the Clara Con-
solidated Gold & Copper Mining Co., at Swansea. Since
the discovery the ore has been developed by a 40-ft. winze
and a 55-ft. drift. The ore carries from 5 to 7% copper
and 25 to 30% sulphur. No cross-cutting has been done
so that the width of the ore is not known. Drill-hole
No. 13 has entered sulphide ore at a depth of 350 ft.

This discovery is of importance, not only for the Signal
mine, but for contiguous territory in what is known as
the Bill Williams country, where surface indications are

good but with little development at depth. H. Leew, a
French engineer, has been at the Signal mine for the past

three weeks making an examination of the property. Hia
report will be made largely in the interest of the French

stockholders of the company.

Parker, January 20.

The Steece Copper Co. has done over 3000 ft. of develop-

ment on its claims and is making preparations to ship

some of the ore to smelters. Judd & Moore have 22 miners

employed on their claim 8 miles south of Vicksburg and

expect to ship soon. Nine miners are working at Almo,

9 miles south of Vicksburg, where a rich body of gold

ore is being developed. Frank Whlsman and the Shannon

brothers are sinking a shaft on an extension of the Alamo,

a recent discovery, and have several tons of high-grade

ore. It is reported that the McEntee brothers have sold

their Shamrock mines near Vicksburg to D. G. Lorenzo

of San Diego, California. The principal shaft is 150 ft.

deep. The ore carries gold, some of it being of shipping:

grade.

CALIFORNIA
AMADOB COUNTY

On the 1950-ft. level the Bunker Hill mine has been

opened for a length of 500 ft. and the vein found to be
about 20 ft. wide. The mill has recently been enlarged:

by the addition of 20 stamps. The mine has been a steady

dividend payer for five years or more. The Argonaut
company will place a 500-hp. electric-hoist at its shaft.

It is reported that the Amador Queen No. 1 mine, near
Jackson, will be re-opened. The 1200-ft. shaft will be un-

watered and east and west drifts extended. The property

was recently bonded to C. D. Porter of San Francisco.

The South Eureka shaft has been placed in good condition

and operations have been resumed. During the period

of repairing, the company has paid regular monthly divi-

dens of 3 cents per share from the treasury reserve. The-

Kennedy continues its normal output. Good ore is being

mined in the vicinity of the 3500-ft. level, and recent de-

velopments have proved satisfactory. The 100-stamp milF

is operating steadily.

IMPERIAL COUNTY

J. A. Gallagher and J. P. Gaskell of Yuma have been

Investigating mines In the vicinity of Picacho basin, ZO
miles north of Yuma, with the idea of forming a consol-

idation of a number of mines there and undertaking their

development.

INYO COUNTY

(Special Correspondence.)—The Skidoo Mines Co.. ope-

rating in the Panamint range, reports for the first half

of January 1911 a clean-up amounting to $7500. From 10

to 12 of the 15 stamps were in operation in this period.

Supplies have been ordered for the resumption of cranid-

ing next month. A 2V-j-ft. vein, averaging $25 per ton

in gold, has been uncovered on the 200-ft. level.

Skidoo, January 26.

KERN COUNTY

(Special Correspondence.)—The Jade Oil Co., operating

in section 15 of the Midway field, west of Taft, has sublet

practically all of its territory to seven lessees, ro.valties

ranging from one-eighth to one-quarter. The S. K. D,
lease is down 2200 ft., and expects to get into oil sand

within the next 100 ft. The Penn-Midway lease is down
2260 ft., 150 ft. of which is In oil-bearing formation show-

ing heavy gas pressure. The well on the Kewanee lease

has reached a depth of 1750 ft. On the Alvarado lease

(Union Oil Co.) No. 1 and 2 wells are down 2500 and
1600 ft. respectively. There has not as yet been any pro-

duction from the leases of the Jade company, but it Is

expected that several wells will come in at about the

same time. Two additional lessees of 40-acre tracts will

be drilling within 30 days.

Taft, January 28.

NEVADA COUNTY

(Special Correspondence.)—A careful estimate of the

yield of Grass Valley mines for 1910, from data available
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at this time, places the production at approximately $2,500,-

000. Of this amount, the North Star Is credited with

$1,250,000, the Empire with $1,000,000, and the Pennsyl-

vanla-W. Y. O. D., Union Hill, Idaho-Maryland, and one or

two small properties with the remaining $250,000. It Is

possl|>le that the Empire production is rated somewhat too

high, but it is believed that it is approximately as given.

Sinking is progressing from the 1400-ft. level of the Penn-

sylvania, and it is expected that new orebodies will be un-

covered. On the 700-ft. level a winze is going down and is

reported to have entered good ore. A new electric motor

was recently installed. Seventy-five men are employed, and

15 stamps are operating steadily. Bennett Ople is super-

intendent. Sinking at the Cincinnati Hill mine is pro-

gressing day and night. It is rumored that good ore has

beea found. This work is being done by the North Star

company. At the Sultana, recently acquired by new interests,

vigorous work is under way. Richard Barry Is in charge

of operations. The ditches and flumes supplying the Em-

pire and other mines with water have been repaired, and

all the affected properties are again working full-handed.

A 3-ft. vein of milling ore has been struck in the Alaska

mine. George St. John is manager. Dan McGonigal, of the

Coan mine, reports that the new lO-stamj) mill will be ready

Chtmpiott Mill, Grass Valley, California.

about February 15. The hoisting and pumping plant has

been completed, and the two-compartment shaft is bein^

sunk to the 300ft. point. The Norambagua mine is being

examined. It Is said that San Francisco people are inter-

ested. The Pittsburg Mining Co. has purchased the 10-

stamp mill, Blake rock crusher, and other machinery at

the Reynolds mine, near Brandon, El Dorado county. The

plant will be installed at the Pittsburg mine immediately.

This will give the property 20 stamps. Mark B. Kerr is

manager. 0|>erations will be resumed at the Eagle Bird as

soon as spring sets In. This property Is near Washington.

It is planned to Install a 20-stamp mill, hoist, and pumping

plant. It Is stated that the main vein at the Frultvale Is

12 ft. wide, with only one wall exposed. It is planned to

build a lO-stamp mill at an early date.

Grass Valley, January 30.

(Special Correspondence.)—A six months' option on the

Champion-Providence group of mines near Nevada City

has been given to an Eastern capitalist. Work is to be

continued uninterruptedly by the company pending a

thorough InveFtlgatlon by the prospective purchaser. This

is one of the largest and most Important groups of mines

in the Nevada City region.

Nevada City, January 28.

.SIF.RRK rOUSTY

It Is reported that a 3 ft. vein has been found In the

Alaska mine at Pike City. It Is said to be the best yet

discovered in the property by the present company. It

was found within 5. ft. of where work had i)revlously been

abandoned. The Alaska company has expended over

$200,000 on the property since taking hold of It six years

ago. The Alaska has a modern equipment and a new

vertical shaft has been sunk to a depth of 750 feet.

TI'OI.fMNE (•01;MTY

The Green Sprine mine, on the Staplslaus river, near

O'Bryne's ferry, has been bonded by the Meuli brothers

of Mountain Pass. The property is equipped for develop-

ment work and for testing the ores. A small force has
been put to work.

(Special Correspondence.)—Operations are to be re-

sumed at the Carlotta and Pennsylvania mines, north of

Tuolumne, the properties having been bonded to John Ole-

son, of San Francisco. Within the next two years 600

ft. of sinking and 400 ft. of driving must be done. This
will Include work in both shafts until they have reached

a depth of 500 ft., when they will be connected. A new
head-frame will be erected. A company has taken a bond
on the Butler group of mines, in the Buchanan district

and owned by Benj. Darmert and D. J. Sutton. A sub-

stantial payment has been made by the purchasers, and
the balance is to be paid within one year. The veins

have been opened by adits and a large quantity of ore

has been profitably worked in an arrastre. It is probable

that modern machinery will be Installed by the new ope-

rators. William Bingham a prospector, has discovered, in

an old mine In the vicinity of Confidence, a vein of rich

ore. According to reports, a streak in the vein a few
inches wide will go hundreds of dollars per ton. It is

understood that the management of the Tarantula mine,

near Tuttletown, will add 20 stamps to its mill, making
40 in all, and that before the end of the year the plant

will be increased to 100 stamps. A number of buildings

are under construction. Ore is being milled. A prom-

ising claim, known as the Duke, is being developed near

Parrott's ferry by Otto Kanlg. The vein is 30 in. wide

and assays show the ore to be of good and uniform grade.

The Duffield-Sonora Mining Co., with a capitalization of

$100,000, has filed articles of Incorporation in this county.

The directors are Paul and Stepheno Lavagnlni and Joseph

Sangulnetti. The properties held by the new corporation

are the Sonora and Duffield mines, near Arastravllle. Much
development has been done during the last year, and a

10-stamp mill is about completed.

Tuolumne, January 28.

COLORADO
CLEAB CKEEK COUNTY

(Special Correspondence).—Work was resumed this;

week upon the Flat Iron property, on Democrat mountain.

The shaft will be sunk 75 ft. A contract will be awarded

to drive the McKinley adit on Lincoln mountain. Driv-

ing will also be started. The crew at the Vldler tunnel

In East Argentine is to be doubled. It will be necessary

to drive 1700 ft. to furnish an outlet for the ore from

the western side of Argentine pass. A contract will he-

awarded during the next week to drive an adit 100 ft. on

the Ohio property in West Argentine. C. Howard is man-

ager. Heavy shipments are coming from the Gold Dirt

mine on Covode mountain. Most of the work is beings

performed by lessees. The Gold Fissure mine is one of

the steady producers of the Empire district. The ore is

being sent to the Golden smelter. Willis Bristol is man-

ager. Maxwell & Davis, owners of the King and Queen

claims on McClellan mountain, have started development.

W. C. Hood, owner of the Eclipse adit on Saxon mountain,

has started development. The Virginia City adit on Lin-

coln mountain is now within 80 ft. of tapping the 500-tt.

level of the shaft workings. Work is being carried on

under the contract system. John Owen, of Idaho Springs,

has secured a sublease from the Gem Gold Vein M. Co.

on the Belman vein. Driving has been started to the

west. Development has begun on the Silver Horn mine

on Ute creek. F. E. Wire is manager. Work has com-

menced at the Lee mine at Dumont after an idleness of

eight years. R. N. Curtis of Brooklyn, N. Y., Is owner.

It Is said that a streak of copper-lead ore 6 in. wide is

exposed on the 150-ft. level that will mill from $60 to

$70 per ton. A force of 25 men Is employed on the Stanley

mine, under management of J. J. May. An average of

ten carloads of smelting and concentrating ore Is being

shipped monthly. Shii)ments have been started from the

Little Giant mine on Red Elephant mountain. The ore
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mills from 450 to 500 oz. silver per ton. J. A. Young is

manager.

Georgetown, January 23.

GILPIN COUNTY

(Special Correspondence.)—A. Rollins & Co., of Idaho

Springs, have taken a bond and lease on the First National

Kansas mine, situated on Quartz hill. Work has already

been commenced on the 600-ft. level. The Hayseed adit

on Quartz hill is now In 625 ft. The last shipment of

ore brought a settlement of 0.52 oz. gold, 12 oz. silver,

and 44% lead per ton. F. Fry is owner. A streak of

ore 8 in. wide has brought returns of |40 per ton In gold,

silver, and lead. Driving has been started on the Ingle-

borg east from the 114-ft. level. The Victor is being de-

veloped by Gus Meyers. The adit is In 130 ft., with a

streak of mineral exposed that is 2 ft. wide, the average

value of which Is $12 per ton. Smith & Sidown, operating

a small concentrating plant on Gregory street, are handling

a fair tonnage of ore. It has been decided to purchase

another Wilfley table. Reese & Co., leasing on the 600-ft.

level of the Saratoga mine, shipped 30 tons of ore last

month that milled $18 per ton. The Washington adit on

Fall river will intersect the Tomahawk vein within the

next 30 days. The work Is being performed under con-

tract by G. MInier. Shipments have been started from
the Columbia adit on Quartz hill. The first-class ore mills

$80 per ton in silver and gold. A shipment of 14 tons of

ore from the Victor mine returned $41 per ton. Schuh &
Ham are operating under lease.

Central City, January 22.

LAKE COUNTY

The Colonel Sellers mine, one of the oldest properties on
California gulch, Leadvllle, for several years has been in

control of the Empire Zinc Co., a subsidiary of the New
Jersey Zinc Co. When the demand for zinc became active

a few years ago, this company shipped ore, that had ac-

cumulated on the Colonel Sellers dumps, which is said to

have yielded a net return of $350,000. Much of this ore
is sulphide. Within the last six months the work of the
company has centred on sinking a new shaft, opening drifts,

and cutting stations; levels from the new shaft have been
connected with other workings, and the conditions and
equipment are such that the production of ore soon can
be brought up to 500 tons per day. Steel ore-bins have
been built from which the ore is to pass through gates Into

cars; these are the first steel bins erected In the district.

Mr. Bergler has charge of the property, while J. H. Trout-
man and E. W. Kieth are closely Identified with the com-
pany. A plant for concentrating zinc ore and separating
zinc from iron is operated at Canon City.

SAN JUAN COUNTY

Work has been resumed at the Ledge Consolidated mine
near Silverton with a force of 35 men, and development
work will be vigorously carried on until spring, when the
company will start the mill. Louis Sleade and John
Schrader have taken a lease on the Esmeralda and are
breaking ore in the upper levels. The wagon-road will be
cleared and a shipment made. The Iowa-Tiger continues to

make an excellent showing and concentrate is running bet-
ter than 1 oz. gold and 10 oz. silver. A small slide struck
one of the upper buildings last week but no damage was
done and no one was Injured. The railroad was opened to

the Ledge last week and several cars of coal and supplies
taken up.

SUMMIT COUNTY

The Vidler tunnel is being driven at the rate of 175
ft. per month. A new ore roaster will be installed at the
Lowell mill at Idaho Springs. The company has erected
a 20-ton mill at West Denver. In addition to these two
mills, the company has given contracts for the building
of two more mills.

TELLER COUNTY
The Cripple Creek Drainage & Tunnel Co. is contemplat-

ing a third deep drainage adit to still further lengthen the

life of mines In that camp. The stockholders of the com-
pany, composed In most part of the owners of all the big

properties in the district, held a meeting last week and in-

structed T. R. Countryman, supervising engineer tor the

company, to make a report on the new project, and it is

expected that he will furnish facts and figures at the, next

meeting of the directors of the tunnel company to be held

in February. Already the matter has been given careful

thought, and the investigations thus far have supplied

valuable data bearing on the future of the gold camp.

IDAHO
SHOSHONE COUNTY

(Special Correspondence.)—The recent find at the Jack
Waite mine is one of the most important made in the Coeur
d'Alene in many years. Where the cross-cut was made
there is 5 ft. of ore, 2 ft. 7 in. of which is clean ship-

ping galena which will go from 75 to 80% lead. The adit

will have to be driven 80 ft. to get under the surface show-
ing. Patrick Burke, manager of the mine, reports that the

face of the main drift, now in 1000 ft, shows 18 in. of solid

galena In a big body of concentrating ore, at a depth of 400

ft. from the surface. The face of the drift now lacks only

about 40 ft. of being vertically under the beginning of the

great ore outcrop, which is 500 ft. long and from 2Vj to 6

ft. wide. The Carbonate Hill Mining Co. has made what
seems likely to develop into an important find. In a cross-

cut to the south from the main tunnel, at a depth. of 700

ft. from the surface, a 20-ft. vein has been cut which shows
a streak of good galena on both walls. One of these streaks

is 15 in. wide and the other 20. They assay from 14 to 27%
lead and 6 oz. silver per ton. The Terrible Edith mine,
near Murray, has been bonded by T. D. Farrow of Butte,

Mont., for $250,000. Ray Shannon, who is in charge, re-

ports a drift of 40 ft. in the ore and a raise of 25 ft. The
orebody In both the drift and raise is 4 ft. wide, one-half

being shipping ore and the other concentrating ore that

will average more than 20% lead. This mine differs from
almost every other silver-lead mine of the north side, as it

carries gold and silver as well as lead. Twenty inches of

galena shows In the face of the drift on the Dalamatla
Mining Co.'s vein near Kellogg. The adit has been follow-

ing ore for months, but a few days ago the vein suddenly
widened. It assays 65% lead and 80 oz. silver per ton.

Wardner, January 25.

MICHIGAN
HOUGIITOX COUNTY

South Lake has stopped No. 8 diamond-drill hole at a
depth of 740 ft., and No. 9 hole has been started 200 ft.

north. It will be perhaps 500 ft. and the last one sunk
below the vein. After that the preliminary sandpiping
for the actual shaft will be undertaken. There will be
no assessment. The policy will be to dispose of a part of

its treasury stock, when market conditions warrant.
A committee consisting of H. L. Higglnson, H. H. Gay,

and S. B. Pearmain has been appointed by the Boston
Stock Exchange to examine the proposed Calumet & Hecla
copper merger plan. Boston papers state that it is the
desire to ascertain whether or not the minority stock-

holder interests are being fairly treated In the deal. One
thing should not be overlooked in this connection. When
one company corrals six or a dozen other propositions,

many of which are active traders on exchange, such
action removes them from all possible future market activ-

ity.

MISSOURI
JASPEB COUNTY

Good ore continues to be mined at the SO and 90-ft. levels

at the mine recently re-opened near the Missouri Pacific

depot In Carthage. The three hand-jigs recently installed

have piled up a carload of cleaned ore. The development of
this mine is watched with great Interest and several people
are thinking of starting development in the vicinity in the
near future. Drilling In that locality at several points has
shown good ore.
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NEVADA
ELKO COUNTY

Lack of water Is said to be all that prevents the Gold

Circle district from becoming a big placer camp, for pan-

nlngs of gold are to be had almost anywhere within the

camp. Some Inventive geniuses of Gold Circle have nearly

finished a dam intended to provide enough water for

placer operations, and while the mine owners are await-

ing easier financial times, they can try the old-fashioned

method of digging gold from the soil. The Hardscrabble

lessees are reported to be taking out some very rich ore

from a new streak.

ESMERALDA COUNTY

The annual meeting of stockholders of the Florence-

Goldfleld Mining Co. will be held at the office of the com-

pany in Goldfield on Wednesday, March 1. at 10 a. m.,

for the election of directors for the ensuing year and for

the transaction of such other business as may come before

the meeting. Books for the transfer of stock will be

closed 20 days prior to the date of the annual meeting,

and remain closed until final adjournment. The annual

report by Willis Lawrence, manager, shows that 55,000 tons

of ore has been mined having an approximate value of

$600,000. The mine had been systematically gouged by

lessees, as far as development had gone, which necessi-

tated much new work. The shaft was retimbered from

the 350-ft. level to the surface, and a raise driven from

the 500-ft. to the 350. thus completing the shaft to the

500-ft. level. Additional sinking has carried the shaft

to nearly 700 ft. in depth. New development on the 600-

ft. level Is showing some very good ore, and indications

are that the Florence will yet make a large and valuable

mine. The mill is handling an average of about 130 tons

I)er day, but has been somewhat handicapped by a short-

age of water. While new ore reserves are being opened
on the new levels, the mill will continue to be run on

ore mined from the levels that have been supplying the

tonnage for months past.

UNCOIN COUNTY

The Ploche merger was consummated In New York on

.lanuary 27. The Amalgamated Ploche Smelters Corpora-

tion, the holding company. Is to be incorporated In Maine,
with a capital of 1.000.000 shares, par $10. Under the

terms of the merger title to all the properties owned by
the Prince Consolidated, Consolidated Ploche. and the Ohio
Kentucky will be transferred to the Amalgamated Ploche.

The latter corporation, In the acquisition of these proper-

ties, will be called on to issue not more than 700,000 shares

of its authorized capital, and of this amount issued a

majority will be held in the treasury of the Nevada Utah
Mines & Smelters Corporation, so that besides retaining

ownership In the major portion of Its own properties in

the Ploche and other districts, the Nevada-Utah acquires

a majority Interest in the very rich and potential proper-

ties owned by the Prince Consolidated. Ohio Kentucky, and
Consolidated Ploche companies. This Is made possible by
the fact that in connection with the merger the Interests

now dominant in Nevada-Utah, beaded by the president,

Ernest R. Woolley, have provided $500,000 cash which is

now on deposit in a New York bank, but which is to

extend the Ploche Pacific railroad to the Prince Consoli

dated mine and erect a mill at Ploche of 500 tons dally

capacity.

LTOS COUNTY

As an example of the difficulty of determining the posi-

tion of some of the orebodles of the Mason valley mines.

It Is stated that often the workings have passed within

a few feet of important shoots without the slightest In-

dication of ore befng near. One of these experiences hai)-

pened at the West End orebody. where a drift passed

within 7 ft. of the shoot and It was not discovered until

six or eight months later. The finding of the orebody on

the Intermediate, below the fourth level, and of the shoot

more recently opened In the southeast portion of the

property on the third level, are among other instances of

this kind. In the former case driving had passed by the

shoot and it was not until a complete turn was made to

the eastward that the orebody was picked up. While in

the latter, notwithstanding that development had been
carried on in the vicinity, the main haulage level passing
within a short distance of the shoot, it was only when
cross-cutting was done to the eastward that this important
orebody was discovered.

NYE COUNTY
Production of the Tonopah mines showed a slight fall-

ing off the last week of January but it is estimated at

$190,000, which is close to the recent general average.

The Tonopah Mining Co. produced 3200 tons, the Belmont
2057, Montana-Tonopah 1057, Tonopah Extension 980, West
End 375, and Midway 50, making a total tonnage of 7719.

The new surface plant of the Belmont is in operation at

the new Belmont shaft, the Desert Queen shaft being
practically abandoned. The new shaft is centrally situ-

ated for present operations, and shorter distances in

tramming will reduce mining costs. All of the mill ore

is being shipped from the new bins and the smelter ore

will also be sent from these bins as soon as the ore-

washing plant can be removed to the new site. Under-
ground operations continue along the usual lines. Some
of the new cross-cutting is opening promising bodies of

ore. At the Tonopah mine new development has been sat-

isfactory, as several new bodies of ore have been found.

The largest of these was found in the Red Plume ground
and is being developed through that shaft, which is the

most westerly now In operation on the Tonopah Mining
Co.'s ground. Meantime stoping continues in the older

workings on the MIzpah and Valley View veins, which are

furnishing the bulk of ore at present, and they will con-

tinue to do so for some time to come, leaving the newer
orebodles as a reserve. The Customary development in

the Montana mine is being continued, and a number of

parallel veins are being opened and new orebodles found.

The most interesting prospecting work at present is the

winze from the north cross-cut on the 765 level, about 1000

ft. north of the shaft, for the purpose of prospecting the

body of earlier andesite that was cut some time ago by

the diamond-drill. The general condition of the mine con-

tinues satisfactory, with a large tonnage of ore exposed in

the older workings, while the new work is continually ad-

ding to the reserves. Little change is noted in the Tono-

pah Extension. The bulk of the new work is being con-

fined to the westerly workings on the 500-ft. level and push-

ing the long cross-cut out on the 600 to get under the work-

ings on the 500-ft. level. Two or three promising veins

have already been cut, but no driving has been done. Slop-

ing is in progress on the south vein in various levels, the

general average being about 4 ft., and in some places

widening to 6 ft. Development is being carried on in the

Midway, principally in the northern part of the ground,

where a favorable formation has been entered. There is

also some work being done in the southern end of the

property. A small production Is being made from various

places in the mine, the output for the past week being 50

tons. A station is being eut at the 800-ft. level in the

Rescue-Eula shaft, and cross-cutting to the northeast will

be started as soon as the station is completed. A new com-

pressor has been installed and machine-drills will replace

hand work. Good headway is being made with the cross-

cut on the 600-ft. level of the Jim Butler, which is now
over 300 ft. from the shaft. It is being driven to reach

the ground east of the Stone Cabin fault.

The Belmont Extension has nearly completed its surface

plant, the Rescue has its shaft sunk nearly to 800-ft. depth,

the North Star is still idle, as is also the Halifax, the last

named being at the east end-line of the Belmont and in

the vicinity of the recent developments in the latter. In

the Tonopah Extension the drift on the 500-ft. level, at 900

ft. west of the shaft, has reached the vein found in a

similar drift on the 400-ft. level. The vein on the 500-ft.

level is much stronger, but the ore is variable in value. A
drift on the 600-ft. level is being advanced to intersect the

same vein, this being the farthest west of any milling



220 JVIINING AND SCIENTIFIC PRESS February 4, 1911

ore found In the camp. The vein recently found In the

west workings on the 400-ft. level ot the West End mlnf^

contains good milling ore. The Montana's search for ore

in the most northerly workings of the camp resulted in

finding ore in a winze sunk from the 765-ft. level, at a

point over 1000 ft. north of the shaft. Further develop-

ment is in progress to prove its economic worth.

Tonopah, January 20.

STOREY COUNTY

The annual meeting of the Silver Hill Mining Co. will

take place the last Monday in May, and it is understood

that a movement is under way to consolidate this mine

and the Overland, near Silver City, to work them jointly

and at greater depth.

WHITE PINE COUNTY

A depth of 520 ft. has been reached in the Zack shaft of

the Ely Consolidated and a still larger body of ore has

been discovered that was not previously known to exist

there. The last 10 ft. of the shaft is in the solid body of

ore that carries a good percentage in copper.

NEW MEXICO
GRANT COUNTY

During the month of December approximately 835,000

tons was added to Chino's ore reserves, of a grade ap-

proximately equal to that of the whole tonnage of De-

cember 1, 1910, based on the new estimates of the steam-

shovel engineers, namely, 2.32%. For many months past,

two separate calculations of ore reserves have been made
at the Chino property. The first estimate, and the one

which has been made public each month, takes as the

lower limit ot the ore on outside boundaries 1.57c copper,

while the steam-shovef method of calculation includes some

below this figure. The steam-shovel estimate is also based

on the total tonnage ot both shovel and underground ore

on the property, and allows for the ores which will probably

be worked out in actual practice by shovels; that is, the

boundaries between waste and ore in the latter method

have not been so clearly defined as in the first estimate,

but the tonnage includes in many places tongues of over-

burden which extend into the ore, and which, in practice,

will be found to give better results to mine with the ore

than to attempt to separate; consequently, the tonnage has

been increased and the grade decreased.

SOCORRO COUNTY

(Special Correspondence.)—In excess of 38,000 oz. of

gold and silver bullion was smelted in December from

2800 tons milled at the Socorro mines. Although the ton-

nage was unusually low, the grade of ore was good and

the recovery excellent, being 93% of the gross value of

the ore. Eight large bars of bullion were shipped during

the first half of January. The Ernestine Mining Co. milled

655 tons of ore during the week from which were pro-

duced 54 sacks of concentrate and the usual quantity of

precipitate which is being smelted. An examination of

this property has been completed, a corps of engineers

having been engaged the past 6 or 7 weeks in sampling

the large ore reserves. Production has been started at

the Deadwood mines. The specially constructed tank-

wagons are on the road delivering crude oil for use in

the De La Vergne engine. At the Mogollon Gold & Copper

company's Little Charlie, the east drift continues in ex-

cellent ore; the vein is becoming harder and less oxidized.

The Bloomer Girl adit was advanced 93 ft. in ore under
the recent contract and it is planned to let another for

a like distance. Raising from the main adit is the prin-

cipal work in progress on the Cooney mine. The drift is

being advanced on the Malachite in the ore recently dis-

covered. The management is having the various workings
sampled and tested in the new laboratory. The Oaks com-
pany's engineers have completed a survey and investiga-

tion ot the Stevens power project. The Gold Dust Mines
Co.'s east and west drifts are reported to have been ad-

vanced over 250 ft. in ore. At the Admiral Dewey-Apache,
work continues in the north drift from the cross-cut adit.

Mogollon, January 27.

UTAH
BOX ELDEB COUNTY

The Lakeside Copper Co. has filed articles of Incorpora-

tion with the county clerk. The company is capitalized for

$75,000, with shares of the par value of 10c. The officers

for the ensuing year are H. E. Baker, president; J. M.

Russell, vice-president; D. C. Lawson, secretary and treas-

urer. These, with Fred W. Chambers, A. Fernlund, Anna
White, C. A. Zimmerman, P. G. Paulsen, and Thomas R.

Tisdale, form the board of directors. At present the com-

pany owns and operates 20 mining claims in the Promon-

tory mining district in Box Elder county.

JUAB COUNTY

The water problem has been solved at the Centennlal-

Eureka mine by the installation of large pumps. Three

shifts are working. It is thought the long continued heavy

pumping at this mine has resulted in lowering the water-

level in some of the neighboring mines. F. J. Hanson and

R. Campbell are tearing down the old Eureka Hill concen-

trator. It is thought the tailing dump, below the concen-

trator, may be re-worked at good profit. The flue-dust from

the Knight smelter, at Silver City, is being shipped to Mid-

vale. Several Eureka men have leased the tailing dump of

the May Day company.

PARK COUNTY

Good reports continue from Park City in regard to the

new work on the American Flag property. A fine grade ot

shipping ore is being taken from the fourth, sixth, seventh,

and eighth levels, there being three or four fine looking

faces on the seventh. Shipments are being made without

interruption. One interesting bit of work just completed Is

the connection between the old tunnel level and the new
workings, this providing excellent air as well as affording

another exit from the mine in case of need. The American

Flag is looking better than it has for several years.

MEXICO
Stockholders of the Dolores and El Rayo companies have

been informed by the secretaries that the time for ex-

changing their shares for that of the Mines Company of

America stock has been extended to March 11, 1911, and

that all the remaining shares are expected to be turned

in shortly. This merger is very close to consummation,

for not long ago the Mines Company of America had se-

cured 91% of the Dolores and 93% of the El Rayo issued

capitalization.

SONOBA

(Special Correspondence.)—A 75-ton lead smelter is being

erected at the Mina Mexico, forty miles northeast of

Tonichi, the present terminus of the railroad on the Yaqui

river. It is expected to blow in some time in February. The
cyanide plant of the Barranca Mines, Ltd., has been run-

ning since the first of last July, treating 50 tons per day

from its own mines. This is a silver-gold property, the

ore running in the ratio of 100 oz. silver to 1 oz. gold, but

recent development on a cross-vein has shown a body of

ore averaging 2 oz. gold and 15 oz. silver per ton. With
the addition of a pumping plant, now being installed, the

capacity of the plant will be increased to 75 tons per day,

and contracts are being made with adjoining mine owners

for the treatment of their ore. This will be welcomed by

many, as it will enable them to resume development on

properties that have been idle since the closing down of the

Toledo smelter. The Sunset Development Co., a subsidiary

of the Southern Pacific, that has been developing the coal-

fields at La Barranca, is contemplating the installation of

an aerial tramway to convey the smelting ores from San
Javier to the railroad, a distance of about 12 miles. It

will put in a producer-gas plant, utilizing local coal, and
besides running the tramway, will suppl.v power to the sur-

rounding mines. During the past four years the Buena
Vista mine, at San Javier, has developed 25,000 tons of iron

fluxing ore carrying 25 oz. silver per ton, and the owners

are now awaiting cheap transportation.

San Javier, January 25.
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Personal
Professional men are Invited to send news of their engage-

ments and travels. Such news Is interesting to friends.

J. E. SpfRB is in Chihuahua.

Gela.sio Caetaxi is in London.

R. T. White was in San Francisco.

J. C. Clancy is at Colorado Springs.

Fbaxk Dessis has gone to Nicaragua.

Howard D. Smith Is in San F'rancisco.

R. H. Ch.vpuax is at Washington, D. C.

<J. H. Garrey has been at Goldfield, Nevada.

Thomas T. Read has arrived in San Francisco.

F. M. Habri.s, of Reno, Nevada, was in San Francisco.

Charles Jaxi.v has gone to Madera county, California.

W. H. KxowLEs has returned to Sacramento from New
York.

H. Fo.sTER Baix was at Blair and Goldfield, Nevada, last

week.

J. R. FiM.AY will be at Mlramar. California, for a few

weeks.

Aix.EBXOX MoBEixG Is on his way to New York from

London.

J. V. N. DoRB returned to New York, .January 20, from

London.

C. E. Jamisox has been appointed State Geologist of

Wyoming.

Henry Fraxcis Lefe\-ee has returned from Managua,
Nicaragua.

C. D. Kaedixo was In San Francisco, but has returned to

Nicaragua.

Edwix E. Chase, of Denver, has gone to Arizona on pro-

fessional work.

C. W. PuBixGTOX l8 at Amazar, Siberia. He will return

to London in March.

Ferdinand McCaxx is manager for El Tajo M. Co., San
Sebastian, Jalisco, Mexico.

Jesse J. MacDonai.d Is examining the Mortimer mine at

Owenyo, Inyo county, California.

Robert Gordon, mine superintendent of the Montezuma
mines of Costa Rica, is In New York City.

R. M. Haskell has succeeded Ci.arke Sctxh-a!*, who re-

cently resigned as metallurgist for the Progreso Mining
Co., Triunfo, Baja California.

A. L. SiMox, chief metallurgist for Head, Wrightson &
Co., London, sailed for England recently. He has been
examining a mine in Manhattan.

W. H. Blatchlev has resigned as assistant superlntend-
«nt for the Progreso Mining Co. at Triunfo, Baja California,

and after visiting San Francisco and Kansas iwlnts, will

go to North Carolina.

M. E. Appelbaum has resigned as president, treasurer,
and director of the New York Metal Selling Co., and will

hereafter conduct an Independent metal selling business on
commission basis at 55 Liberty street. New York.

Frank H. Prohkrt, of the firm of Weed & Probert, has
been In New York recently In connection with the report
on the Ray Central and has gone to Boston. From Boston
Mr. Probert Is to go to Butte, where the firm Is engaged In

the Anaconda v. Butte Ballaklava litigation.

C. B. CoxMx. formerly with the United States Steel Cor-
poration In Minnesota, late superintendent at the Commo
dore gravel mine In Sierra county, has taken active charge
for the San Luis Consolidated Mining Co., whose proper
ties adjoin the Keystone mine at Sierra City. Mr. Conlln
will make his headquarters In Los Angeles.

The San Frarcisoo Section of the Mining and Metal-
lurgical Society will hold a mepting following Informal
dinner at the Palace Hotel, February 6.

Market Reports

LOCAL METAL PRICES.
San Francisco, February 2.

Antimony 12-l!g<c
i
Quicksilver (flask) 44>i

Electrolytic Copper 14H-I5>iO j
Tin 48- 4BHc

Pig Lead 4.75-6.70c I Spelter V—"f<c
Zinc dust, 1400 lb. casks, per 1001b., small lot889.50-9.76; large$7.60-8.60

METAL PRICES.
By wire from New York.

Average dally prices In cents per pound.

Electrolytic SUver,
"^.te. Copper. Lead. Spelter. per oz.
Jan. 26 12.23 4.48 5.39 63
" 27 12.10 4.48 5.39 62J^
" 28 12.13 4.48 5.39 62%
" 29 Sunday. No market.
" 80 12.13 4.48 6.39 52Ji
" 81 12.18 4.48 5.39 52%

J'eb. 1 12.28 4 48 6.39 b2%

ANGLO-AMERICAN SHARES.
Cabled from London.

Jan. 26. Feb. 1.

£ s. d. £ s. d.
Camp Bird 1 17 1}^ 1 16 6

Kl Oro 1 6 lOH 16 9

Esperanza 1 IS 9 1 10 6
Dolores 16 15
Orovllle Dredging. 7 7

Mexico Mines ! 7 16 3 7 13 9

Tomboy 15 16 6

(By courtesy of W. P. Bonbright & Co.. 24 Broad St., N. Y.)

COPPER SHARES—BOSTON.
Closing prices.

Feb. 2.

Adventure t 6

Allouez 36

.\tlantlc 6\i
Calumet dc Arizona _ &i

Calumet 4 Hecla 620

Centennial 12>i
Copper Range W/t
Daly West 3

Franklin 7H
tirauby 86

Greene Cananea, ctf. 6Ji
Isle-Royale UJ^
La Salle 4Ji

Mass Copper „ T%

Closing prices.

Feb. 2.

Mohawk S 45

North butte 29>^

Old Dominion W4
Osceola 108

Parrot 12X
Santa Fe 1%
Shannon 12

Superior* Pittsburg 15

Tamarack 45

Trinity 4}i

Utah Con 12Ji

•Victoria 1%
Winona 8%
Wolverine 118

(Ey courtesy of J. C. Wilson, Mills Building.)

MINING STOCK QUOTATIONS—NEW YORK.
(By wire from Catlin & Powell Co., New York.)

Closing prices,

Feb. 2.

Amalgamated Copper t 66

Arizona-Cananea 354

A. S. i R. Co 80H
Braden Copper 4

B. V. Copper Co 6>i

Butte Coalition 19%
Chlno 21%
Davis Daly 1%
Dolores b%
First National 1%
Glroux _ V4
(ireene-Cananea 6Ji

Guanajuato Con %
Inspiration 8J4

Kerr Lake 7)<

La Rose *%
Mason Valley 9^

Closing prices,

Feb. 2.

Miami Copper i 19%
Mines Co. of America 5%
Montgomery-Shoshone %
Nevada Con I^
Nevada Utah 1%
Niplssing 10%
Ohio Copper 1%
Kay Central 1%
Kay Con 17%
South Utah %
Superior & Pittsburg 14>^

Tenn. Copper 36

Trinity 4>^

Tuolumne Copper 4%
United Copper 4%
Utah Copper 46?^

Yukon Gold 4^

AUanta 8 12

Belmont 5.97

Booth 5

Co umbia Mtn 2

Combination Fraction 12

Falrvlew Eagle 35

Florence 1.66

Goldfield Con 8.67

Gold Kewenas 6

Great Bend 1

Jim Butler 28

Jumbo Extension 24

SOUTHERN NEVADA STOCKS.
San Francisco, February 2.

MaoNamara 8 18

Mayflower 6

Midway 16

Montana Tonopah 92

Pittsburg .Silver Peak 80

Rawhide Coalition 2

Round Mountain 42

Silver Pick 5

St. Ives 18

Tonopah Extension 1.00

Tonopah ofNevada 8.12

West End 56

(By courtesy of San Francisco Stock Exchange.)
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COMSTOCKS
San Franotsco, February 2.

Alpha * 6

AUa I"

Ancles ">

Balcher 87

Brunswick Chollar 21

Brunswick Potosl 21

B lUlon 10

CUedonla 28

Cissldy 10

Challenge Con 11

Chollar 16

Confidence 45

Con. Imperial 4

Con. Virginia 85

Crown Point 70

Exchequer 14

Gould & Curry 18

Hale & Norcross ? 19

Julia 19

Justice 5

Kentuck 10

Mexican 1-36

Occidental 41

Ophlr 1.25

Overman 26

Potosl 27

Savage 16

Scorpion 11

Seg. Belcher 8

Sierra Nevada 26

Silver Hill 4

anion 50

Utah 7

Yellow Jacket 30

(By courtesy of San Francisco Stock Exchange.)

OIL SHARES
San Francisco, February 2.

Alma « 1-00

Apollo
Associated Oil 46.25

Bay City (New Stock) 50

Brookshlre 1.15

Caribou (New Stock) 1.35

Claremont 1.15

De Luxe 1.10

Empire 2.00

Bnos _ 65

Fulton
Illinois Crude 20

Jade
Monte Crlsto 2.30

Nevada Midway 16

Occidental S 20

Palmer 1.50

Parafflne 80

Pinal 4.10

Premier 71

Record
Republic 43

Bauer Dough
Silver Tip 1.20

8. W &B. 30

Sterling 2.00

Turner 1.10

Wolverine 40

W. K. Oil 2.fi0

Yellowstone 25

(By courtesy of San Francisco Stock Exchange.)

CURRENT PRICES FOR CHEMICALS

(Corrected monthly by Braun-Knecht-Heimann Co.)

Prices quoted are for ordinary quantities in packages as

specified. For round lots lower prices may be expected,
while in smaller quantities advanced prices are ordinarily

charged. Prices named are subject to fluctuation. Other
conditions govern Mexican ar.d foreign business.

Min. Max.
Acid, sulphuric, com'l, 66°, drums, 100 lb JO. 90 J1.25
Acid, sulphuric, com'l, 66°, carboy, 100 lb.... 1.00 1.50

Acid, sulphuric, C.P., 9-lb. bottle, bbl., lb 0.13 0.18

Acid, sulphuric, C.P., bulk, carboy, lb 0.09% 0.12

Acid, muriatic, com'l, carboy, 100 lb 1.60 2.00

Acid, muriatic, C.P., 6-lb. bottle, bbl., lb 0,15 0.20

Acid, muriatic, C.P., bulk, carboy, lb 0.10 V4 0.15

Acid, nitric, com'l, carboy, 100 lb 5.25 6.50

Acid, nitric, C.P., 7-lb. bottle, bbl., lb 0.16 0.22

.\cid, nitric, C.P., bulk, carboy, lb 0.12J4 0.15

Argols, ground, bbl., lb 0.20 0.25

Borax, cryst. and cone, bags, 100 lb 2.75 3.85

Borax, powdered, bbl., 100 lb 3.00 4.00

Borax glass, gd., 30 mesh, cases, 100 lb., tin

lined 10.00 13.00

Bone ash, 60 to 80 mesh, bbl., 100 lb 4.50 5.50

Bromine, 1-lb. bottle, lb •. 0.55 0.65

Candles, adamantine, 12 oz.. 40 sets to case.. 3.50 4.15

Candles, adamantine, 14 oz., 40 sets to case.. 4.00 4.55

Candles, Stearic, 12 oz., 40 sets to case 4.95 5.50

Candles, Stearic, 14 oz., 40 sets to case 4.65 5.20

Clay, domestic fire, sack, 100 lb 1.50 2.00

Cyanide, 98 to 100%, 100-lb. case, lb 0.20% 0.2i\
Cyanide, 98 to 100%, 200-lb. case, lb 0.20 0.24

Cyanide, 127-129%, 100 lb. case, lb 0.27% 0.28%
Cyanide, 127-129%, 200-Ib. case, lb 0.26% 0.27%
Lead acetate, brown, broken casks, 100 lb.... 8.75 9.00

Lead acetate, white, broken casks, 100 lb.... 10.00 10.25

Lead acetate, white, crystals, 100 lb 11.75 12.25

Lead, C.P., test., gran., 100 lb 13.00 15.00
Lead, C.P., sheet, 100 lb 15.00 18.00
Litharge, C.P., silver free, 100 lb 10.50 13.00
Litharge, com'l, 100 lb 7.50 9.00

Manganese ox., blk,. dom. in bags, ton 20.00 25.00
Manganese ox., l)lk., Caucasian, in casks, ton. 45.00 50.00

(85% MNO,—%% Fe)
Nitre, double ref'd, small cryst., bbl., 100 lb.. 7.00 8.00
Nitre, double ref'd, granular, bbl., 100 lb.... 6.50 7.50
Nitre, double ref'd, powdered, bbl., 100 lb.... 7.25 18.00
Potassium bicarbonate, cryst., 100 lb 12.00 16.00
Potassium carbonate, calcined, 100 lb 15.00 18.00
Potassium permanganate, drum, lb 0.11 0.12%
Silica, powdered, bags, lb 0.03 0.05
Soda, carbonate (ash), bbl., 100 lb 1.50 1.75
Soda, bicarbonate, bbl., 100 lb 2.00 2.50

Soda, caustic, ground, 98%, bbl., 100 lb 3.15 3.50

Soda, caustic, solid, 98%, bbl., 100 lb 2.65 2.85

Zinc shavings, 800 fine, bbl., 100 lb 10.50 11.50

Zinc sheet. No. 9—18 by 84, drum, 100 lb 9.50 10.50

CURRENT PRICES FOR ORES AND MINERALS

(Corrected monthly by Atkins, Kroll & Co.)

The prices are approximate, subject to fluctuation, and to
variation according to quantity, quality, and delivery re-
quired. They are quoted, except as noted, f.o.b. San Fran-
cisco. Buying prices marked*.

Min. Max.
Antimony ore, 50%, per ton •$20.00 $25.00
Arsenic, white, refined, per lb 0.02 % O.OS

Arsenic, red, refined, per lb 0.07 O.OS

Asbestos, according to length and quality of

fibre, per ton 100.00 350. 0(^

Asbestos, lower grades, per ton 10.00 100.GO
Asphaltum. refined, per ton 15.00 20.00

Barium carbonate, precipitated, per ton 42.50 45.0fr

Barium chloride, commercial, per ton 42.50 47.50

Barium sulphate (barytes), prepared, ton.. 20.00 30.00

Bismuth ore, 10% upward, per ton •75.00 upwar*
Chrome ore, according to quality, per ton... 10.00 15.00

China clay, per ton 15.00 20.00

Cobalt metal, refined, f.o.b. London, per lb.. 2.50

Coke, foundry, per 2240 lb 15.00 17.50

Diamonds:
Borts, according to size and quality, per

carat 2.00 15.00

Carbons, according to size and quality,

per carat 75.00 lOO.OO

Feldspar, per ton 5.00 25.00

Firebrick;
Bauxite, per M 175.00 200.00

Hagnesite, per M 195.00 250.00

Silica, per M 47.50

Flint pebbles for tube-mills, per 2240 lb 15.00 25.00

Fluorspar, per ton 10.00 15.00

Fullers earth, according to quality, per ton. 20.00 30.00

Gilsonite, per ton 35.00 45.00

Graphite:
Amorphous, per lb 0.01 0.02^t
Crystalline, per lb 0.04 0.13

Gypsum, per ton 7.50 10.OO
Infusorial earth, per ton 10.00 15.00

Magnesite, crude, per ton T..'>0 10.00

Magnesite, dead calcined, per ton 22.50 27.50

Magnesite, brick (see firebrick).

Manganese ore, oxide, crude, per ton 10.00 25.00

Manganese, prepared, according to quality.

per ton 40.00 120.00

Mica, according to size and quality, per lb. . 0.05 0.30

Molybdenite, 95% MoSo. per ton 500.00 600.00

Monazite sand (5% thoria), per ton 150.00 200.00

Nickel metal, refined, per lb 0.45 0.60

Ochre, extra strength, levigated, per lb 0.02% 0.03^
Platinum, native, crude, per oz 25.00 30.00

Scheelite (see tungsten ore).

Sulphur, crude, per ton 15.00 25.00

Talc, prepared, according to quality, per ton. 20.00 .in.OO

Tin ore. 60%;, per ton 450. 0" 475.00

Tungsten ore, 65%:. per ton 520.00 5B0.0O

Vanadium ore, 15%^, per ton 200.00 250.00

Wolframite (see tungsten ore).

Zinc ore, 50% up, per ton •IS. 00 20.00

The Prospector
This department makes a charge of 25 cents to subscribers

not In arrears and $3 to non-subscribers for each determina-
tion. To ensure promptness in publication of tlie determina-
tions, payment must be forwarded with specimens.
_ . -

G. R. E., Baker City, Oregon: Quartz containing tetra-

hedrite.

H. M.. Golden, Utah: No. 1, friable sandstone: No.

schistose silicious rock.

J. A. H., Clifton, Arizona: Massive sphalerite. It appears

to have cadmium sulphide with it.

C. J. L., Georgetown, California: No. 1. sericite schist;

No. 2, pyritized quartzite; No. 3, chlorite-mica schist; No.

4, amphibollte.

On Saturday, February 4, 1911, the Bunker Hill & Sulli-

van M. & C. Co. paid dividend No. 161 of $S1.750. This

makes the total amount of dividends paid $12,456,600.
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EDITORIAL

RUMOR has it that Mr. R. A. Ballinger is to re-

sign "of his own free will," March 4, and that

Mr. T. H. Carter will succeed him as Secretary of the

Interior. Whv?

FOREIGN visible supply of copper decreased

94,080 pounds in the two weeks ended Febru-
ary 1. The world's surplus stock January 1

amounted to 309,735.475 pounds, of which 187,705,-

280 was held in France and England and 122,030,195

in the United States.

MINING ENGINEERS do not often figure in

fiction, excepting the variety found in fake

promotion reports. It is refreshing, then, to hear, at

a well known New York theatre, one of the char-

acters of the play remark to the hero, a young min-

ing engineer, "I've known some square men in my
time, but you are bred in the deep purple." It is a

pleasure to be able to reflect that mining engineers,

as a class, are bred in the deep purple, and that the

exceeding yellowness of certain members of the pro-

fession is accentuated by the contrast.

LEADVILLE has been celebrating the recent dis-

coveries of zinc ore in its mines. One feature

of the occasion was a luncheon served 1200 feet un-

derground in a room, the walls, floor, and roof of

which were zinc carbonate. It is easy to overlook

the carbonate minerals, and Leadville's experience

in zinc was but a repetition of what happened earlier

in Wisconsin, Missouri, and New Mexico. If every

rock that might contain zinc were analyzed the

chemists would be busy and the job would be long

and expensive. In districts, however, where zinc

sulphide, which is easily recognized, is present, active

search should always be made for the carbonate and

.silicate.

CYANIDATION without preceding concentration

of the slime is being carried on at the mill of

the Tonopah Extension Compan.v. the tube-mill pro-

duct going direct to the cyanide settling tanks. The

manager, Mr. John G. Kirchen, finds that so far

there is no difference in total extraction, and appar-

ently no great difference in cyanide consumption. It

is not long since it was generally considered imprac-

ticable to cyanide ores containing sulphides. The first

step was to separate the suljjhides by concentration

and ship them to the smelter. Later various plans

of cyaniding the sulphides separately were worked

out. Then at the North Star mine the sulphides,

after being concentrated and re-ground, were re-

mixed with the slime for treatment, and now Mr.
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Kirehen, temporarily at least, discards concentra-

tion altogether. His further results will be watched

with much interest.

Lost Motion

Slipping belts, gears that do not mesh, loose eccen-

trics, leaky valves, spilling launders, all these indi-

cate wasted energy. Whether it be measured in the

indicated horse-power of a reciprocating engine, the

brake horse-power of the turbine, the gross power of

the water wheel, the kilowatts delivered by the gen-

erator, or the days work of the employee, energy is

the most important element entering into costs. Mis-

directed or wasted energy must be paid for at the

same rate as that which accomplishes a useful pur-

pose, and in every cost sheet there is a large charge

for 'lost motion, ' though we do not remember ever to

have seen it frankly stated as such. The greatest

benefit to be derived from the new 'science' of effi-

ciency is that the cost of inefficiency is stated and

its source determined. Railway men were frankly

skeptical when ]\Ir. Louis Brandeis, a lawyer, as-

serted that a million dollars per day might be saved

by more efficient operation and that it was entirely

practicable to make the saving. As closer compari-

sons are made between results now achieved on dif-

ferent roads, the feeling of skepticism is distinctly

moderating. It is trite that conditions differ and
that costs must follow, but comparisons, fairly made,

give standards, and repeated measurements are great

incentives to progress. The most valuable standards

are those most immediately applicable. Rand costs

are mainly of academic interest on the Lake Superior

iron ranges, but steam-shovel costs mean something

at every property where steam-shovels are in use, or

where their introduction is physically possible.

The ideal plan is a standard for each mine, and
for each piece of work in the mine. Usually these

standards are largely carried in the head of the fore-

man or other staff officer. The system now being

advocated by Mr. Harrington Emerson, Mr. F. W.
Taylor, and other proponents of ' efficiency engineer-

ing, ' involves translating this usually nebulous and
largely subconscious set of standards into a concrete

set of figures and continually measuring performance
against them. Net results are to be set down month
by month alongside of predetermined estimates and
the difference between plants and achievement is to

be charged to a special suspense account. It is clear

that the value of any such system lies in the accu-

racy with which a correct standard is determined.

This calls for highly trained men and special knowl-

edge. It also calls for painstaking investigation of

past performance, and we believe there is danger in

the growing notion that a specialist may be called

in to inaugurate a system that will automatically in-

crease efficiency. "Without doubt his outside point of

view will be of value, but an inside point of view is

also essential. Granted, however, that an accurate

set of standard costs be available, there can be no
question as to the resulting gain from regular com-
parison of unit cost and standard cost. "We know
one mine where figures showing working cost per

ton of ore in each stope are available to the shift-

boss every day, and the total co.st, including over-

head charge, is pro-rated once a week. It is perhaps

significant that operating costs at this mine have

steadily decreased and are now lower than at any
other property in the district. Psychology is im-

portant in mining as elsewhere.

Chinese Labor

"We publish this week the concluding installment

of an interesting description of actual working con-

ditions in Ea.stern Siberia. Mr. C. "W. Purington's

article is suggestive in many ways. It is customary

to think of China as the land of cheap and efficient

labor, so much so that, except where it is physically

impossible to concentrate a sufficient number of

coolies at one point, the introduction of modern ma-

chinery is not to be attempted. In the last analysis,

however, correct procedure is determined by the

cost per horse-power-year ; the cost of rice per coolie,

with no charges for maintenance and depreciation,

versus the cost of coal or oil for steam, plus repair,

depreciation, and interest charges. Contrasting

steam-shovel work in the open-cuts at Ely, Nevada,

with handling ore by coolies in the open-cuts at

Tayeh, Hu-nan, we find the costs slightly less at

Tayeh. It seems clear, then, that Mr. Purington, as

he suggests, did not obtain the best class of Chinese

labor at Kolehan. The reason for this is not far to

seek. The Chinese have a rather well-founded belief

that northern Manchuria and Siberia are lawless

countries, infested with brigands. As a result, they

do not plan to make their homes there, but yearly

the more adventurous spirits go north to seek their

fortunes, returning with the beginning of winter.

The most venturesome will be found farthest north,

and the most venturesome do not make the best

miners. The efficiency of a Chinese workman largely

depends upon the efficiency of the man who has

taught him how to work ; more specifically, upon the

poM'er to thread the intricacies of the Chinese mind
and teach in the right way. "Well trained Chinese

workmen are undoubtedly among the best in the

world, but they must be well trained from the be-

ginning: to repair the deficiencies of early training-

is a hopeless task. The more docile characters are

the more easily trained, and this is why the lamb-

like Korean makes such a good miner.

Not less important is the matter of transportation.

If transportation from South China were easy and

convenient the labor problem would be solved, for

then the overcrowded population of that area, one

that furnishes excellent workmen, like the Califor-

nian Chinese, would be available. Freight charges

that mount and mount through transhipment after

transhipment must be reckoned with as well, while

perhaps the most important of all is the question of

time. The problem of needing machinery tomorrow

when the nearest point at which it can be obtained is

three months away is almost enough to discourage

the most optimistic engineer. Fortunately the men
who go out to find the riches of the earth .in her

waste places have stout hearts and resourceful niinda
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Mining in the San Juan-IV
By William H. Stobms

Eight miles southwest of Ouray, and high up

amid the rugged cliffs, on the south side of Snef-

fels creek, which is the west branch of Canyon

creek, is the group of mines owned bj' the Atlas

Mining & Milling Co. Just over the nearly ver-

tical ridge of volcanic rock, to the southwest, lies

the group of the Revenue Tunnel, including the

famous Virginius. This latter is credited with a

production of $44,000,000. A short distance farther

southwest, in Savage and Marshall basins, are the

Tomboy, with a record of $18,000,000. and the

Smuggler-Union, which has produced $35,000,000.

covers a somewhat intricate system of veins, the

most important of which are the Hidden Treasure,

Atlas, and Nacoochee. The last two are nearly par-

allel and but few feet apart for a long distance,

uniting (probably crossing) in the Atlas claim, and
then diverging to the southeastward. The various
mines have been acquired by purchase and location,

and the group now forms one of the largest prop-
erties in the San Juan region. Extensive develop-
ment has been in progress for several years, and still

continues, for these great mines of the San Juan
mountains cannot be made in a day, nor in a single

year. At the time of my visit development was
being urged in both the east and west ends of the

property ; in the former through the San Pedro adit,

and in the latter by means of the Atlas adit, the

Fig. I. Rock -Stream in Silvtr Basin, at Aflas Mine.

Near the Tomboy is the Japan-Flora group, a com-
paratively new property, rapidly developing into

a great mine, and between them, following closely

the crest of the ridge, lies the Camp Bird, which
has produced $17,000,000. The great adit of the
Virginius group, known as the Revenue Tunnel, en-

ters the mountain near its base, on the south side

of Sneffels creek, and runs for more than 7000 ft.

in a southwesterly direction, cutting several veins

in its course, including those of the Atlas company.
Through this adit the Virginius-Revenue group has
been worked for many years. The mill, now an
antiquated affair, and much in need of repair, still

pounds away, on ore from the company's mines,
though the .scale of operations is much less extensive
than in former years. A good deal of development
work is in progress, however.

The Atlas group comprises over 20 claims and

object being to connect these workings, thus im-

proving ventilation, and making it possible to send

the ore mined in the San Pedro westward through

the Atlas adit to the mill, situated several hundred

feet below its portal, and with which the mine is

connected by aerial tramway of the 'jig-back' type.

These workings are at an altitude of over 11,400

ft., just below timber-line, and an idea of climatic

conditions may be surmised when it is stated that

in one of the levels I saw a mass of ice 30 in. high,

about the same width, and over 60 ft. long, that

had remained there throughout the summer. The

work on the Atlas vein has exposed a vein varying

from a few inches to 4 ft., the value ranging from

.$5 to .$50 per ton, mostly silver, though occasionally

gold predominates, running up to $15 or $30 per

ton. Sometimes very rich ore, chiefly tetrahedrite,

is found running hundreds of dollars per ton. When
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the cross-cut adit reached the Atlas vein a drift was

started each way on the ore, but driving easterly

toward the San Pedro was carried on uninterrup-

tedly. When 400 ft. had been driven on a vein

a slight disturbance occurred in the fissure, which

was found split into several seams, and the work

was continued on what .seemed to be the most im-

portant of these. The vein sqon formed again, de-

fleeting somewhat to the northward, with regular

walls, and was followed for 1900 ft. Although the

vein was found to contain a great deal of ore, it

was assuming a different character, and was gen-

erally of lower grade. Finally it turned so far to

the north that it was concluded that the main Atlas

vein had been left at some point in the drift. Ac-

cordingly a diagonal cross-cut was started in the

direction of the San Pedro workings, and driven

several hundred feet, eventually cutting the main

vein. In the meantime, a slight cave occurred at

the place where the first deflection in the vein was

noticed, which exposed some high-grade ore. A drift

was started here, and in a few feet the Atlas vein

was found, re-formed, solid, and of excellent grade.

On another vein, known as the Crown Point, a winze

was sunk 50 ft., where the vein was 3 to 8 ft. wide,

with 1 to 6 ft. of quartz averaging .$50 gold; some

of the ore was high grade. A great deal of other

development work and some stoping by lessees has

been done on the various claims of this property,

and the aggregate production reaches many thou-

sand dollars. The middle portion of the mine work-

ings lies directly beneath Silver Creek basin, shown

in the accompanying illustration from the interest-

ing paper on 'Landslides of the San Juan.' by Ern-

est Howe, of the U. S. Geological Survey. The

main workings are beneath the high ridges, which

rise from 1500 to 2000 ft. above the basin at

either end. "Where the veins pass through the

crests of the ridges, decomposition and erosion have

caused gaps or notches to be cut iji the rocks, which

are clearly discernible against the sky-line viewed

from the basin. In this basin is seen what may
be considered the perfect type of the remarkable

rock-streams which occur in the San Juan moun-

tains and which were described in a previous paper.

This Silver basin rock-stream bears on its surface

the curious concentric ridges characteristic of these

streams, and which contribute so much to their re-

semblance to glaciers. That these rock-streams owe

their existence to glaciers there is, in my mind, no

doubt. The study of the rock-streams, landslides,

talus slopes, and moraines, is among the most in-

teresting of the many to be found in these wonder-

ful mountains.

What the Atlas mine needs most is increased mill-

ing facilities, these being at present restricted to

a 10-stamp mill with concentrator and canvas tables.

This little mill, however, under the direction of An-

drew Shipman, has sufficed to work out the metal-

lurgical problem, so that when a larger mill is pro-

vided for, there will be no uncertainty in the method
of ore treatment that shall be adopted. The scheme

of treatment worked out by Mr. Shipman was not

arrived at by chance, nor by the adoption of the

methods of others, but was worked out with care

after many discouraging trials. The accompanying

flow-sheet will proye interesting.

The ore is highly silicious, carrying galena, blende,

pyrite, chaleopyrite, tetrahedrite. and some less com-

mon minerals, and the problem of concentration is

TremMay^O^ fo/rine

Fig. 2. Flow-Sheet, Atlas Mi//.

not an easy one. ^Moreover, the ores from the vari-

ous veins are distinctly different in character, and

often vary radically from place to place in the same

vein, so the mill superintendent must keep constantly

alert to see that he is not losing in the concentrat-

ing department. The concentrate from the Wilfleys
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and vanners is sent down to a loading platform near

the base of the mountain by means of a chute, sav-

ing much trouble aud some expense in transporta-

tion. That from the canvas tables is sent to the

same platform, where the sacking is done and the

wagons loaded for the railroad which takes it to

the smelters. The Atlas mine is one of the great

properties of the San Juan, but as yet it has com-

paratively only superficial development. The ver-

tical range of the veins, from the base of the vol-

canic series up to the varying profile at the surface

is from 2000 to over 3000 ft., with nearly 7000 ft.

horizontally along the Atlas and other veins, a ter-

ritory which it will require years to develop and

exploit. Besides this, the company owns another

large area in the vicinity traversed by other veins,

on which little development has been done. An in-

teresting* geological feature of this district is what

Fig. 3. Mount Sneffles, as Seen From the Atlas Mine.

is known as the Wheel of Fortune vein. This fis-

sure cuts the country for miles, striking in a north-

easterly direction, dipping southeast. It is one of

the latest fissures in the region, cutting and slightly

throwing the numerous veins in its course which

strike west of north. It can be traced from the

south side of the crest of the range in San Miguel

county to beyond Ouray. Although it is explored

at many places by cuts, short adits, and shafts,

pay-ore has not yet been found in (|iiantity at any
place in its entire length of eight or more miles. It

is a most remarkable vein and a perfect type of

the fault-fissure. Between the Tamp Bird mill and

the Revenue Tunnel the Bagdad-Chase .Mining Co.

undertook the development of some property a year

or two ago. but abandoned the enterprise, not hav-

ing found anything considered to .justify further

expense. Several other small properties in the vi-

cinity have superficial dev('io])nieiit. but none of

them as yet has proved jjrofitable. In fact, the

San Juan is not a 'poor man's country,' generally

speaking. The ores are of good grade, but complex

in character, requiring a high order of metallurgical

skill to properly treat them. Large capital is re-

quired to provide for transportation if the property

be far from the established roads, and usually a

great deal of money and time are necessary to de-

velop the veins, build mills, and establish a camp,
with the essential machine-shops and comfortable

accommodations for the workmen. The metallur-

gical problem is always uncertain, and must be

worked out in each case, the neighboring mills af-

fording only suggestions as to the best course to

pursue; for, as previously stated, no two mills in

the San Juan are built alike, and the processes of

treatment vary in a most remarkable degree.

In working out the scheme of treatment in the

Atlas mill, Mr. Shipman has introduced the canvas

plant, as indicated in the flow-sheets. The slime

saved on these tables is high grade and the results

obtained test'fy to the value of this method of treat-

ment of the tailing from the previous operations.

The Atlas mill is not the only one in the San Juan
where this method of slime concentration is em-

ployed, for in the Smuggler-Union mills, at Pandora,

in the southern outskirts of Telluride, is an elaborate

canvas plant, which will be referred to later.

The seventh annual report of the Goldfields Water
Seheme at Kalgoorlie, Western Australia, exhibits a

reservoir capacity of 4.680,000,000 gal., a total in-

flow from April to August of 10,121,000,000; length

of main and reticulation, 463 miles; number of ser-

vices, 13,252; water consumed by mines, 482,664,000

gal. ; by railways, 85,066,000 gal. ; by general ser-

vices, 434.009,000 gal., a total of 1,001,739,000 gal.

The gross income for the year was $1,105,000; ope-

rating expenses. $360,000; interest on supplemen-

tary capital. $58,000; sinking fund. $47,000; interest

on main capital. $456,000; sinking fund, $398,000,

a total of $1,319,000; deficit, $214,000. The total

capital expenditure to date amounts to $16,165,000.

The report shows an increase of 32.143,000 gal. used,

an increase in revenue of $400,000, and a deficit of

$185,000 less than that of the previous year. Charges

vary from 36e. to $4 per 1000 gal. In view of the

installation of apparatus to add five grains of CaO
per gallon to prevent corrosion, it is interesting to

note that during the year 177 holes were eaten

through the main conduit. The cost of pumping

353 miles was lie. per 1000 gal. The scheme has

been the means of expanding the mining industry,

and making life more tolerable for those engaged

therein.

In veins of a variable dip, or in large deposits

where the walls change their dip. bonanzas are often

found in the flatter portions of such veins or walls.

This is of surprising frequency, and when sinking

in a vein the dip commences to flatten, better ore

may usually be anticipated. There are exceptions

to this, but in the greater number of cases it will

be found that the ore shows improvement on the

floors, or places of low dip. However, rules in min-

ing geology are often unsafe and may lead away

from the truth.
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Sluicing at the Kolchan

Mines, East Siberia-II

By Chester W. Pubington

(Continued From Page 196.)

Summary of Costs. Cost of handling gravel on

the Kolchan property by various methods may be

summarized as belov?

:

(a) By hand-shoveling from shallow bank to

cars, tramming same to foot of derrick, hoisting

same, dumping to fixed sluice and washing in open

sluice (No. 1) (capacity 233 cu. yd. per 24 hours) :

working cost, 1.34 Bs. ; fixed charges, 1.80 ; total, 3.14.

(6) By hand-shoveling from loose tailing stacked

so as to afford dump-room, wheeling to sluice (No.

2), and washing in open sluice (capacity 100 cu. yd.

per 24 hours) : working cost, 0.59 Rs. ; fixed charges,

0.69 ; total, 1.28.

(c) By digging, transporting, and delivering to

fixed sluice (No. 2) by mechanical drag-line exca-

vator, and washing with water raised with cen-

trifugal pumps (capacity 593 cu. yd. per 24 hours) :

working cost, 0.31 Rs. ; fixed charges, 0.69 ; total,

1.00.

(d) By hand-shoveling from fresh bank, wheeling,

and dumping to fixed sluice (No. 3) (capacity 30

yd. per 24 hours) : working cost, 2.86 Rs. ; fixed

charges, negligible.

Comment on the above may be offered as follows

:

(a) Hand-shoveling and hoisting by derrick, costing

3.14 Rs., is not an economical type of plant for

Asiatic conditions. The total cost is not exces-

sive, comparing it with similar plants in Alaska, but

the low capacity and disproportionate amount of

foreign supervision necessary are sufficient reasons

to condemn any further attempts to install similar

plants in East Siberia, (i) The cost of hand-shovel-

ing and wheeling of loose tailing is less than half

that of dealing with fresh ground. lender special

conditions this type of operation is advisable in

Siberia. Where the amount recoverable is less than

2 Rs. per cu. yd. it is to be avoided, (r) The cOst

of 1 Rs. per eu. yd. determined for the excavator

plant is a valuable factor in our present knowledge
of Siberian gravel mining. Together with the com-

paratively high capacity attained (nearly 600 eu. yd.

per 24 hours), the low cost of this operation, and
the low capital expenditure involved, commend this

type of plant where physical conditions are suitable.

As a general rule, with recoverable gold of 1.50 Rs.

per cub'c yard or over, and where ten seasons work
is in sight, the plant is to be recommended, {d) The
isolated Pokrovsky plant operated at practically the

same cost as the 1908 shoveling operation on the

Kolchan, namely a little under 3 Rs. per cubic yard.

The capacity in 1908 was larger, as the conditions

were easier. As a rule it may be said that a gang of

Russian laborers will handle two and a half times

the capacity at two-thirds the cost per cubic yard
in shoveling to a string of American sluice-boxes, as

against the same number of men working with the

ordinary Siberian long-tom, variously called Butara

or Amerikanka. The use of the string of boxes also

lessens the chance for theft. Shallow creek gravels

carrying over 5 Rs. per cubic yard are not infre-

quent in East Siberia, and can be profitably worked

by this method of shoveling in, the only capital ex-

penditure necessary being for tools, sawed lumber,

and provisions.

Sluice No. 1.—My foreman was not able to com-

mence preparations until the first week in April

1909, when the annual break-up of the frost ren-

dered work diificult. Five log buildings, including

a machine shop and blacksmith's shop were moved

to 'a new site, a quarter of a mile away, and re-

erected. Four thousand feet of two-foot fiume was

constructed, and an old retaining dam was repaired

as well as possible. Pumping plants and a good

sluicing plant were erected. Two old steam-shovel

excavators were dismantled, and a hoist and derrick

plant was constructed from the parts. These prep-

arations were finished early in July. The plant, sup-

plied with water from the Kolchan creek by pump-

ing, and having its gravel furnished by Chinese

shoveling into cars, which were lifted by derricks

to the sluice, ran from July 8 to October 5 inclusive,

handled 21,000 cu. yd. of gravel, and recovered ap-

proximately £8,300 (81,533 Rs.) from about one acre

of ground worked. Together with the work of the

year before, which began the cut finished by the

derrick plant, the total gross recovery from this

one place has been very nearly £10,000 (96,033 Rs.).

The work was a continuation of the work on the

small rich bench which was carried on in 1908.

In 1908, 39 days work done by simple shoveling

in, handled 2000 cu. yd. of gravel, with a gross re-

covery of 14,500 Rs. In 1909, the sluice, fed by der-

rick, operated for 90 days from July 8 to October 5

inclusive, actually operating 1500 hours out of a pos-

sible 2160, or about 10% of the time, handling 21.000

cu. yd., recovering 5989 oz. of amalgam worth 13.61

Rs. per ounce, or 81,533.10 Rs., being at the rate of

3.88 Rs. per cubic yard. The total yardage handled

by sluice No. 1 in 1908 and 1909 was 23.000, which,

with 96,033.10 Rs. recovery, gives an average of

4.17 Rs. per cubic yard. It is estimated that 80

kopecks has been lost in the tailing owing to washing

in open sluice. This will be recovered by the dredge,

as the tailing will all be re-handled. The sampling

of this bench showed 30,000 cu. ,vd. having a recover-

able tenor of 2.40 Rs. or a total of 72,000 Rs. The

actual recovery has therefore already given over

24.000 Rs. more than the sampling showed, and 9000

cu. yd. remain to be worked. With what will still

be recovered from tailing and what can be reached

of the untouched portion by dredging, it is safe to

say the bench will afford another 20.000 roubles.

The plant consisted of two centrifugal pumps, 8

and 9 in., operated by two portable engines. 15 and

25-hp. respectively, set up at the bank of Kol-

chan creek. They lifted together 250 miner's inches

of water, to a height of 40 ft. This water was car-

ried around by 350 ft. of flume on trestle to the

dump-box of the sluice. The sluice consisted of two

dump or mud boxes in succession, the first on 12 in..
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which were inherited from the Ochotsk company.

The wooden derrick-skips, fashioned to be set on

these trucks, were made by Franz Mrkos on the

premises, the irons being forged in the shop. Gravel

was barred or picked from the bank and shoveled

into the skips by hand labor, mostly Chinese. After

being filled, the skips were trammed to the derrick-

foot and hoisted. The plant, which was in all re-

spects similar to those used on the Alaska and Klon-

dike creeks was weak from the element of poor hand

labor. Chinese contractors, or rather Harbin gam-

blers posing as contractors, robbed and half-starved

their men, who in consequence were feeble and in-

efficient. Serious delays were caused in the midst

of the season by the necessity of changing from the

contract s.ystem to day-pay. This change, and the

substitution of American foremen, resulted in great

improvement. Unfortunately the season was spent

except 21 days, and the best part of the bench was

already worked. In the first 69 days, 14,000 cu. yd.

or only 203 eu. yd. per day was handled, at a cost

for pit labor and foremen of 98 kopecks per yard. In

the last 21 days, 7000 cu. yd., or 333 cu. yd. per day

was handled at labor cost of 72 kopecks per cubic

yard. The cost per cubic yard of hoist and pump
labor in the last 21 days also showed improvement,

in spite of the fact that the wages of all engineers

and firemen were raised. Taking the season as a

whole, the duty of shovelers was less than 2 cu. yd.

per shift per man, or about two-fifths of what it

should have been.

The capital expenditure for this plant is prac-

tically written off, as it was mainly expended in

labor for moving buildings, sawing lumber, building

flume, trestles, and sluice-boxes, and moving and

connecting old machinery inherited from the Rus-

sian company. One new hoist and set of derrick

irons were in use a portion of the time, but as these

are uninjured and necessary in the dredge construc-

tion, very little amortization is called for. The plant

was well equipped for its work, and earned a small

profit. The work proved, however, that plants of

this character are not economical in Siberia on ac-

count of the inefficienc.y of the local labor. Besides

this defect, the insufficiency of water supply owing

to exceptionally dry season reduced the capacity of

sluice No. 1, although not as seriously as in the ease

of sluice No. 2. Both in this work and in that of

sluice No. 2 thanks are due to the members of the

staff for earnest and conscientious work under diffi-

cult conditions. J. P. Hutchins assisted materiall.v

in making the sluicing plants a success.

Sluice No. 2.—Altogether this plant handled 89,000

cu. yd. of tailing stacked up by the old company:
4000 cu. yd. was hand-shoveled, and 3.5,000 cu. yd.

was dug by a Page-Crawford drag-line excavator,

dumping directly into 24-in. open-sluice, with which
its track ran parallel. The total recovery was 3095

oz. of amalgam, worth 13.02 Rs. per oz.. or 40,348.53

Rs. The gross value was thus 1.03 Rs. per cubic

yard. The amount going into the tailing from this

operation was small : I should .judge not much over

what it will cost to move it when the area over which
it is spread is dredged.

During the month of March 1909, 4000 ft. of 2-ft.

flume, mainly on low trestle, on grade ^/,e-in. to 12-

ft. was constructed from old lumber, and a small

proportion of new lumber prepared by whip-sawing.

This flume led the water of Abramovsky creek on

grade to the rich stacked tailing sampled in 1907.

The cost of this flume, for labor and material was

one rouble per foot, which is very low. It is in good

shape for several years service. Normally it affords

200 miner's inches of water, but in the dry time of

last year the supply sunk to less than 50. This flume

supplied sluice No. 2 with a portion of its water

during 81 days run from July 22 to October 11.

The sluice was also supplied with water from a 10-

in. centrifugal pump, operated by a 35-hp. portable

engine, lifting 35 ft. from Kolchan creek. A further

addition to the supply was obtained by leading the

excess water from sluice No. 1 by 300 ft. of 9-in.

pipe arranged as inverted siphon from No. 1 flume

to the head-box of sluice No. 2. The sluice was run

longitudinall}' through the ellip.se-shaped flat-topped

tailing-pile. Some four thousand cubic yards of the

top seven feet of gravel was shoveled into the sluice

by Russians on contract, at a working cost of 59

Kop. per cubic yard, while the excavator was build-

ing. Fixed charges added 69 Kop. per cubic yard

to this cost.

The sluice-boxes of sluice No. 2 were built much
heavier and stronger than those of sluice No. 1.

Although of 30 in. width at first this was found too

wide to carry the large stones, and lining boards

were put in to narrow it to 24. The first length

of 200 ft. was gradually extended in .straight sluice

and Ys to spread the dump, until over 600 ft. length

of riffle-surface was finally afforded. Wooden poles

were used as riffles at the upper end, but the greater

length was paved with 16-lb. steel rails, cut in 12-

ft. lengths. The grade was 8 in. to 12 ft., which

was found very satisfactory.

The excavator used at this plant is an entire ex-

periment in placer mining, and had never been tried

previously so far as I know. In April I ordered

in Chicago a Page-Crawford scraper-excavator with

lVi>-eu. yd. bucket. Th's machine, weighing with

extra parts 50 tons, was ordered from the Lidger-

wood Manufacturing Co., April 6; was delivered

from Chicago, April 16, was shipped on steamer

Moiuiolia, together with other machinery and sup-

plies, from San Francisco, May 5, 1909. The ship-

ment went by way of Nagasaki, Japan, Vladivostok,

Xikolaievsk. and Lake Chla. and arrived on the

property July 15. The excavator was erected in-

three weeks on top of the 150.000 cu. yd. of tail-

ing which previous sampling had shown workable.

It commenced work on Augu.st 12. and was shut

down on October 11. 1909. Water was supplied to-

this sluice by a flume, and by centrifugal pumps.

The required amount was 600 cu. ft. per minute.

but owing to the extremely dry season it was sel-

dom possible to furnish more than half the requi-

site quantity. Thus it was impossible to run the

excavator at anything like full capacity, that is,

24 lir. per day. The average run was 10 hr. per
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day. At this rate, in 59 days, up to October 12.

there was excavated and washed 35,000 cu. yd. of

tailing, at an actual operating cost of under 20

kopecks per cubic yard. The cost of 30 kopecks

hereinunder given includes allowance for expensive

transport of imported machine-runners. As in the

case of Sluice No. 1, fixed charges added greatly

to this cost.

The entire plant burned about 6 cords of wood
per 24 hr. and utilized the services of only 7 men
on a shift in its operations, namely, a machine-

runner, fireman, wood-packer, pumpman, and 2

sluice tenders. The same amount of gravel handled

per day by any method requiring the labor of men
locallj' available would have necessitated the em-

ployment of 300 men. Moreover, the amount hand-

led, 600 cu. yd. per day, is less than one-third of

what the excavator can handle if working to its

full capacity. The excavator was erected and ope-

rated during 1909 by a first-class erector, who was

of a short compensating cable connecting the two
main lines. The machine works backward, and
when ready for moving, two track-layers are called

on to remove the track-ties. The machine lifts the
track section from in front and deposits it in posi-

tion at the rear. When the track is connected the
operator digs the teeth of the bucket into the ground
behind, and pulls the excavator 10 ft. back. It is

then ready for a new. cut. It must be remembered
that the bucket can be successfully dumped only
in a position vertically below the head-sheave.

The 1909 cuts were 120 ft. wide and from 27 to

30 ft. deep. After digging 24,000 cu. yd. on the
east cut, all the water connections to the sluice were
removed, and the machine was moved in two days
a distance of 400 ft. to the north end of the pro-

posed west cut. The pipe and flume connections

were then restored and 11,000 cu. yd. was dug on
this cut before shutting down at the close of the

season. This cut is about one-third finished. The

Excavator on Tailing Pile.

brought from Chicago to take charge of it. But
during the summer two new men were taught to

operate the machine, one a young American student,

and one a Riga Russian, both of whom are less ex-

pensive to employ than a special erector. It is

planned to teach other rierman-Russians to operate

this machine, and thus eventually to depend on
native labor.

The excavator is of the rail-circle type, the lower

carrying-frame be'ng itself mounted on trucks,

which run on 90-lb. rails. These were laid parallel

with the sluice, at a distance of 60 ft., the length

of the structural-steel boom which leads the hoist-

line over a head-.sheave to the I'/o-cn. yd. scraper-

bucket. One man handles both hoisting and swing-

ing engines, and controls the entire operation. A
fireman is the only other man necessary or allowed

about the machine. The bucket is dropped into the

gravel, and dragged toward the machine. It can

dig at any point in a radius- of 60 ft. away from
the centre, and from to 30 ft. below the track of

the machine. After filling, it is hoisted, held hori-

zontally, or slightly inclined backward, so as not

to spill water or gravel. The machine is then swung
through an arc until the bucket is suspended over

the sluice, when it is dnmi)e(l t)y letting up on

the drag-line, through an ingenious arrangement

E^ - Buckef Digging in Bank.

following report was furnished by the foreman ia

charge of the excavator

:

August 12 to 26, inclusive, 215 hours work, capac-

ity about one-third. August 27 to 31, inclusive, 79

hours work, capacity about one-half. September 1

to October 10, inclusive, 303 hours Mork, capacity

practically full. The entire work done was equal

to the full capacity of the machine working 16%
days of 24 hr. each at full capacity of 2170 cu. yd-

per day. The actual work done for the period of 59i

days over which the excavator worked was 593 cu.

yd. per day.

From experience last summer, I am entirely justi-

fied in saying that had the machine not been shut

down fully half the time for lack of sluicing water

to wa.sh the gravel dug, an average time of 20 hr.

per day would have been maintained, with a yard-

age of 1750 per day. This capacity is larger than

that of European gold-dredges in general.

The washing requirements for Sluice No. 2 neces-

sitated a con.stant flow of 400 miner's inches of

water to wash the gravel and carry away the tail-

ing. This amount was only obtaiiialjle during the

last 12 of the 59 days during which the excava-

tor worked. During the driest month, Sejjtember,

there were only about 250 miner's inches available

for both sluice No. 1 and No. 2. and the Abraniovskv
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creek, which in normal years supplies nearly this

amount by itself, ran almost dry. A reservoir from

which the 10, 9, and 8-in. centrifugal pumps all got

their supply, was only fully completed on October

2 by making a hydraulic-filled dam of tailing from

sluice No. 2 across the Kolchan. It was then pos-

sible to run the water from sluice No. 2 back into

this reservoir, and keep the same practically full.

All the ingenious contrivances resorted to by the

hydraulic miner, such as gates and turn-outs in the

sluice, the use of shear-boards to cut down the

dump, the intelligent use of sluice-forks in breaking

jams, etc., were instituted and supervised by J. P.

Hutchins, without whose painstaking work the ca-

pacity of the plant would have been very much less.

Notwithstanding the inevitable use of incompe-

tent local labor (mechanics, carpenters, and sluice-

men), besides great difficulties attendant on late

starting and inadequate preparations. Sluice No. 2

demonstrated the principle that entirely new meth-

ods of handling gravel, embodying the latest types

of machinery, and cutting down hand and horse

labor, can be successfully installed and operated by

foreigners in Siberia with comparatively small cap-

ital expenditure. Heaps of tailing having the ap-

proximate shape and size of that worked, exist in

the Zea, Selenja, and Lena regions, and contain

from 2 to 4 roubles per cubic yard. Where gravity

sluicing water is available, these piles can be worked

profitably by an excavator and fixed • sluice, like

the No. 2 plant. The capital expenditure for the

entire plant erected would likely be under 60,000 Rs.

in the more remote Siberian districts. Advanta-

geous 'Staratel' or temporary leasing arrangements

can be made with Siberian mine-owners, thus obviat-

ing government interference.

COST OF EXCAVATOR OPERATIONS AT SLUICE NO. 2

Labor—Day shift (average 10 hr.).
Rs. Rs.

1 foreman at 20 Rs. per day (operating the ex-
cavator) 20.00

1 fireman 'at 2.50 Rs 2.50

1 -wood packer at 1.60 Rs 1.60

2 sluice tenders and traclt layers at 1.6 Rs. . . . 3.20

1 pump engineer at 2.50 Rs 2.50

1 fireman at 1.60 Rs 1.60

31.40
Night shift.

1 foreman at 6 Rs. per day 6.00

Others (as above) 11.40
• '17.40

Or for 2 shifts per day 48.80

To this the labor of carpenters, machinists,
blacksmiths and general outside men added
per day 14.85

63.65

Thus the total working cost chargeable to the

actual operation of Sluice No. 2 with excavator plant

was 10,850 Rs. for handling 35,000 cu. yd. in 59

days of the 1910 season. In my estimation, this was
the most important figure arrived at as a result of

the season's work. To it naturally must be added
the cost resulting from fixed charges as below
shown. But it would be the greatest injustice to

consider these charges as in any degree representa-

tive, for this character of work.

As Sluice No. 2 will not be used again, owing to

the transfer of the excavator to Pokrovsky in 1910,

it is necessary to include in the 1909 fixed charges

all the construction charges for sluice No. 2, as well

as the proportional part of the items listed under

sluice No. 1; as general manager's salary and ex-

penses, foreign staff expenses, taxes, police, hospital,

legal, bank, bullion, and camp and road mainte-

nance.
Rb.

These amount to 40,148
Rs.

Less working expenses excavator plant 10,850

Less working expenses hand-shoveling 2,360

13,210

For entire 39,000 cubic yards 26,938

Per cubic yard 0.69

Of this amount, the total fixed charges against the

excavator plant are 35,000 X 0.69 Rs. = 24,150 Rs.

The total cost per cubic yard of handling and

washing gravel with the excavator plant was:
Ra.

Working cost 0.31

Fixed charges 0.69

1.00

The net results of the excavator plant were : Fixed

charges, 24,150 Rs. ; working cost, 10,850 Rs. ; total

cost, 35,000 Rs. ; recovery in gold, 36,050 Rs. ; net

profit, 1050 Rs.

COST PER CUBIC YARD.
Rs.

Total labor for the 59 days 0.11

An additional item which must be charged to labor ac-
count was the proportional share of traveling ex-
penses, and pay en route of the two American fore-

men, 3760 Rs 0.10

Repairs, a total of 1289.15 Rs 0.04

Supplies consumed. Rs.

Wood (about 6 cords per day) 791.90

Tools i5.65

Excavator parts 99.49

Steel cable 241.82

Oil 61.46

Coal oil 11.50

Carbide 15.90

Nails 60.55

Quicksilver (gain instead of loss) 00.00

Lumber, for new boxes and trestles as the work
progressed (lumber used in first construc-
tion not charged), about 300.00

Sundries, lighting, stables, melting, and store

charges 514.65

Total supplies 2,122.92"

Total for supplies and sundries 0.06

Total working cost per cubic yard 0.31

The cost of the construction of Abramovsky flume

and sluice No. 2 has been entirely written off under

the head of fixed charges. This is a very conserva-

tive basis to reckon on, as the flume will be useful

for at least two years more, and the sluice-boxes

are in good condition and useful in other portions

of the property. The cost of the excavator, erected

and ready to run, was 22,023.16 Rs. Of this. 10%
has been arbitrarily written off, although the ma-

chine is in perfect condition and good for several

years service.

Pokrovsky Claim.—The Pokrovsky area, compris-

ing a part of the Kolchan property, was practically

discovered during the, season of 1909. It had been

worked in a desultory way by the old company, but

no records of product were available, and the area

was not included in the assets of the propert.v indi-

cated in my report of 1907. Early in 1909 it was

reported to me that a gang of Chinese was stealing

gold at night from the Pokrovsky ground, four miles

south of the main Kolchan camp. In order to more
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eflfectually guard this isolated spot, I sent a few

shovelers under a trusted man to camp there, and

installed a string of sluice-boxes. During about

50 days 1500 cu. yd. was washed, constituting a re-

spectable sample, from which nearly 5000 roubles

was recovered. The gravel washed was taken from

various parts of an area of about an acre and a

half. Pan samples of the same material gave re-

sults from two to three times as high as the saving

in the sluice-boxes. This was because the amount

of clay in the gravel and the small amount of water

available, only 40 cu. ft. per minute, caused more

than half of the gold to escape. The cost of work-

ing was 2.86 Rs. per cubic yard, of which 2.52 Rs.

was for labor, the remaining 34 kopecks being for

supplies and sundries. Little supervision was re-

quired after the sluicing was once started, and the

cost is fairly representative of what plain shovel-

ing and wheeling from bank to sluice will cost in

Siberia, under conditions of little water and where

gravel is difficult to wash.

Labor.—An important fact determined beyond
question during the 1909 season relates to labor.

While it is certain that hand-labor operations in Si-

beria are to be in general condemned, it is also

certain that mechanical excavators of large capac-

ity, and in all probability dredges, can be eventually

operated by a certain class of Russian subjects,

namely, Germans from the Baltic provinces. This

means that instead of paying expert men to comt
from abroad, managers may look to developing i

class of native machine-runners, the annual expense
of whose wages and expenses will be from one-quar-

ter to one-half that of similar men brought from
abroad. This fact has a double advantage. It

reduces expenses, and inclines the local population

and government more favorably toward a foreign

enterprise. On the other hand, as regards the effi-

ciency of labor employed in hand-work of any kind,

that labor which is locally available gives disappoint-
ing results. The' common Russian labor, when com-
paring the duty of such a man shoveling from bank
to car. picking his own ground, with Swede labor
in Alaska, is generally higher, as long as the

Russian works steadily. But his servile, whining
disposition, protected as he is by excessive govern-
ment paternali.sm, combined with deep-rooted adher-
ence to the customs of a priest-ridden country, make
him a dangerous member of a mining community.
Chinese coolie labor was also a failure the past sea-

son, in shoveling. As I have never worked Chinese
except on this mine, I hesitate to say that the Che-
Fu coolies I had on sluice Xo. 1 are a fair sample
of the race. They do not appear to compare with
Californian Chinese in efficiency. My own opinion

is that the late start rendered it necessary to take
local Chinese instead of importing picked men from
the treaty ports. Con.sequently only the riff-raff of

the Amgoon tributers was available. At any rate,

the duty of the Chinese shoveler averaged but 2 cu.

yd. of gravel per 10-hr. shift, as compared with 5,

which is the average in Alaska. The experience

in the small amount of work done in 1908 was prac-

tically the same. Therefore, I am justified in saying
that any sluicing methods used in future on the

Kolchan property must eliminate hand labor as

much as possible. In other words, the hand labor,

apparently cheap, is not in practice cheap, but more
expensive than well-paid labor in America.
As regards carpenters, both Russians and Chinese

require expensive surveillance, constantly. The Chi-
nese are superior, as they work faster and are more
adept. On flume work, where exact joints are not
required, a gang of six Russian carpenters is the
equivalent of two Californians. On sluice-box work,
I had one gang of Chinese, three in number, who
worked very well after long training. It seems im-
possible for Russians to learn this work well.

As regards fuel, when winter cutting can be taken
advantage of, it is safe to say that the price will

not exceed 3 Rs. per cord, delivered. The whip-
sawing of lumber in 1909, of which about 50,000

board-feet were used, cost 50 roubles per thousand
feet.

Freight Chaxges.—The experience in handling

heavy pieces of freight, in the season of 1909, was
as follows:

American shipment of 78 tons, about one-quarter

of which was heavy pieces. Prices are in roubles

per ton : Rate from Chicago to Nagasaki, 71 ; Naga-

saki to Nikolaievsk, 32; Nikolaievsk to 'Residenz',

including unloading at Nikolaievsk, barge transfer

to Residenz, and unloading from barge. 26 ; Residenz

or lake-landing to mine, 90; total, 219. These are

figures for the 1909 cost for heavy pieces.

English shipment of 10 tons : Hull to Nikolaievsk,

82 ; Nikolaievsk to the mine was less than the Amer-
ican shipment, as the pieces were all small (on

heavy pieces the freight would have been the same),

116 ; total from Hull, England, to Kolchan, 198.

From the above experience, one would be justified

in assuming an estimate of £20,000, or 200,000 Bs.,

for a dredge shipment of 1000 tons, from either

New York, Hull, or Hamburg, to the Kolchan

property.

The Kolchan property, although directly on

the seaboard surrounded by navigable waters, is in

a region where general business and commerce are

undeveloped. Very few direct steamers to Euro-

pean and American ports make Nikolaievsk a port

of call, consequently many transhipments are nec-

essary for machinery destined for the Amur gold-

fields.

Taxes.—The list of taxes given below is fairly rep-

resentative of the nominal Government dues:

TAXES PAID DURING 1909
Desalatin tax. Rs.

1909 tax 2,683.7.')

Fine on same 129,00

Personal licenses. 1 909 tax
Mine Owners' Association, 1909 levy on proportion

of gold produced by each mine in the district....

.ludKe tax, annual levy for 1909
Police expenses, paid to police as salaries from

April to December 1909 inclusive (police charges
are at the rate of 0.232 Rs. per month)

Police tax. annual levy for 1909
Church, subscription to same for 1909
Boiler tax, 1909
Fundamental Industrial tax, 1909

R.S.

2,812.75
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California Gold and Silver

Output in 1909

Final figures showing the mine production of gold,

silver, and platinum in California in 1909, compiled

by Charles G. Yale, of the U. S. Geological Survey,

have just been made available for publication. The

delay in appearance is due to the co-operation of

the Geological Survey with the Bureau of the Cen-

sus in collecting the statistics of mineral production

in 1909. The final figures for the output in Califor-

nia in 1909 are as follows: Gold, $20,237,870; sil-

ver, 2,098,253 fine ounces, valued at $1,091,092
;
plat-

inum. 416 refined ounces, valued at $10,400. The

corresponding values for 1908 were : Gold, $18,761,-

559; silver, $873,057; platinum, $13,414; the quan-

tities of silver and platinum in 1908 were respec-

tively 1,647,278 and 706 ounces. Material gains

in the output of gold and silver and a decrease in

that of platinum are therefore shown for 1909.

The production of gold and silver in California in

1909 by counties is shown in the following table:

Silver.

Gold ,
-^ -^

County. (value). Quantity Value.

(ftneoz.). '

Amador $ 2,298,785 32,118 $ 16,701

Butte 2,987,079 13,856 7,205

Calaveras 1,440,511 137,342 71,418

Del Norte 1,610 100 52

Eldorado 238,284 2,498 1,299

Fresno 17,539 16,352 8,503

Humboldt 25,690 181 94

Imperial 59,705 1,007 524

Inyo 457,846 90,609 47,117

Kern 654,799 195,448 101,633

Lassen, Modoc, and

Colusa 116,327 2,813 1,463

Los Angeles 864 4 2

Madera 14,716 775 403

Mariposa 396,465 5,247 2,729

Merced and Stanis-

laus 228,492 1,100 572

Mono 354,909 72,677 37,792

Monterey 333 10 5

Nevada 2,660,235 47,935 ' 24,926

Placer 281,372 2,869 1,492

Plumas 157,491 1,130 587

Riverside 186 46 24

Sacramento 1,669,814 5,492 2,856

San Bernardino . .

.

40,071 24,173 12,570

San Diego 12,812 3,310 1,721

Shasta 1,600,489 1,414,346 735,460

Sierra 189,672 1,841 957

Siskiyou 416,160 4,125 2,145

Trinity 520,046 4.427 2,302

Tuolumne 925,703 8,430 4,384

Yuba 2,469,865 7,992 4,156

Totals $20,237,870 2,098,253 $1,091,092

Comparison of the above table with the county
figures for 1908 shows that 17 counties increased

their gold output in 1909, those showing the largest

increases being Sacramento, with an increase of

over $500,000; Shasta, and Yuba, each of which in-

creased its gold output over $400,000; and Nevada,
with an increase of over $350,000. Sixteen counties

in California showed decreased production of gold

in 1909, chief among which were .Sierra county,

with a decrease of over $200,000, and Kern, Butte,

San Bernardino, and Eldorado, in the order named,
each with decreases of over $100,000.

Platinum is produced in California mainly from
the dredging fields along Feather, Yuba, and Amer-
ican rivers, though small quantities come from
Humboldt, Siskiyou, and Trinity counties, in the

northern part of the State.

Electric Pumping Problem

By Max J. Welch

An electric pump operates at a constant speed.

The supply of water is never constant, in the ease of

draining a mine. The problem is, how to operate a

constant-speed pump at less than its rated capacity,

and do so economically.

Suppose that the heaviest flow of water into a

mine is 100 gal. per minute. A portion of the year

the flow is probably only 40 to 60 gal. per minute.

In order to provide for emergency, a safe installa-

tion is two 100-gal. pumps, of the safhe manufacture.

By this arrangement only one set of duplicate parts

subject to wear and breakage need be carried in

stock.

Three systems have been used to solve the problem

of under-rated water supply: (1) with a by-pass

valve; (2) a speed-shifting device; (3) periodic

pumping. The first system requires little attention,

but is not economical. It consists in the introduc-

tion of a water-valve between the discharge line and

the supply sump. When the water-supplj' is low, a

float automatically opens this valve and allows an

amount of water to churn through the pump, with-

out being discharged from the mine. It is readily

seen that the pump is consuming as much power as

if it were actually discharging 100 gal. per minute.

The second system, of changeable gears, is more

economical in power consumption, but requires the

time and careful attention of the pumpman. The

first cost of installation is greater, owing to a duplex

system of gears. The third .system, of periodic pump-

ing, is extremely practical if the pumpman's time is

of little value. Automatic starting rheostats are in

use, but they are hardly reliable enough for mine

pumping. The rheostat, as generally installed, is in

the delicate position of constantly opening and clos-

ing. Practical methods in isolated regions require

as little delicate mechanism as possible.

A few years ago I put in a triplex electric pump,

using the by-pass system. The supply was hot

water, and consequently the sump tank was placed

above the valves in the pump. The breaking of this

valve led to the theory that the by-pass is entirely

unnecessary. As long as the water flows into the

valves, the machine is a pump. "When there is no

water supply, the pump is an air-compressor. When
the water supply is half the rating of the pump, it

becomes an air-lift device ; in other words, the air

which passes into the discharge water column, re-

duces the weight of the column and takes the work-

ing load off the pump. The by-pass was closed and
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the pump worked
successfully. A re-

cording watt-meter

was used to measure

the power consumed.

It was . found that

the amojint of elec-

tric current used by

the motor was almost

in direct proportion

to the volume of

water pumped.

The first question of

doubt which arises is

this, will there be

any hammer in the

pump, due to admit-

ting air? Certainly

not. Hammer, in a

pump, is caused by

insufficient water-
supply, accompanied

by a vacuum. If

there is a vacuum in

the pump cylinder at

the end of a stroke,

then the valve will

•not open on the re-

turn stroke until the

water has formed a

solid mass against

the piston. This is

the point in the re-

turn stroke where

water-hammer oc-

curs. But, if air is

admitted along with

an insufficient water

supply, the air cush-

ions the pump piston

against the water,

destroying the ham-

mer. The drawing

herewith shows the

method of installing

pumps below the

sump. It also shows

the duplicate system

of pumps, one extra

being held in reserve

for emergency, in

case of heavy re-

pairs.

SECTIONAL
=%ft__f :,' .1^ ELEVATION B-

I " ' I

UU—

J

Picric acid, the

high explosive ma-

terial, was first man-

ufactured in 1771,

and for about 100

years was employed

as a dye, its explosive

character never being

recognized. This sub-

stance is also known
as earbazotic acid.
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The Klerksdorp Goldfield

By Rowland Gascotne

The Klerksdorp district of Transvaal from a gold-

mining standpoint has been under a cloud for a good

many years •but recently the satisfactory manner in

which the Africander mine has been opening has

again attracted attention to it. However a much

more important issue than that of the success of an

individual mine has been raised by a discovery close

to Buffelsdoorn, almost due west of Potchefstroom,

and about fifteen miles northeast of Klerksdorp.

Buffelsdoorn is well known as the scene of a mining

fiasco almost equaling in extent that of the old

Coronation Syndicate deal in the Heidelburg dis-

trict, and one would naturally expect that the mere

mention of the word Buffelsdoorn would have been

sufficient to scare even prospectors, not to mention

speculators or investors. However, such has proved

not to have been the case, for despite all discourage-

ments and difficulties two old Rand prospectors

named Du Plessis and Murray have persisted in

prospecting for the Main Reef series west of Buffels-

doorn, eventually succeeding in forming not only a

Main Reef syndicate, 'but, under geological guidance,

in finding a reef having many of the characteristics

of the Main Reef series. In the event of the leaders

recently struck proving to belong to the Main Reef

series, the importance and value of the discovery of

the Klerksdorp district and the Rand generally can

scarcely be overestimated, as it will at once raise the

first named district to the same high mining status

as the Rand.

It may perhaps seem strange that in such an old

gold-mining district as that of Klerksdorp the pos-

sibilities of finding the true Main Reef series should

have been so long ignored. Molengraaf, state geolo-

gist to the old South African Republic, however,

considered the subject, and after him, David Draper

and a host of others of varying capabilities, experi-

ence, and training, with nearly as many ideas as

there are individuals. It is impossible to say

whether Hatch or Corstorphine have ever visited

Buffelsdoorn and inspected the farms lying to its

immediate west, but the latest map by Hatch shows

the area to be occupied by beds older than the Main

Reef series. Probably the author has depended on

information supplied by others less capable of draw-

ing deductions as to the probable deposits of soil

and alluvium. If the reef now found belongs to the

Main Reef series the principal cause of the diffi-

culty would seem to have been in the inability of

the local geologists to correctly identify the Red
Reef while they have been disputing among them-

selves the true age of the Buffelsdoorn series.

Numerous views have been expressed as to the

true age of the Buffelsdoorn Reefs, some identifying

them as belonging to the Main Reef, and others to

the Government series, but the majority regarded

them as of Blsburg age. Should the beds recently

found prove to be Main Reef series, the majority

would appear to have correctly diagnosed the Buf-
felsdoorn Reefs as being contemporaneous with the

Elsburg series. The question may then be asked,

why in the event of having correctly correlated the

Buffelsdoorn as being of Elsburg age, some well

guided attempt should have not been made to find

the Main Reef series. The reply to such a question

is found in the fact that all the leading gjjologists

consider the Elsburg series to be non-conformable to

the Main Reef series, and therefore untrustworthy

as a guide to the discovery of the latter.

Undoubtedly the most reliable guide to the Main

Reef series on the Rand is the presence of either

the Kimberley or Bird Reef series, and as both are

claimed to be present and exposed where the Main

Reef series has been found on the Klerksdorp dis-

trict, it is on this point, perhaps, that some explana-

tion is due from local geologists. Lying to the west

of the Buffelsdoorn series is a reef known to local

geologists as the Red Reef, and this is now claimed

to be the Kimberley series instead of belonging to

the Government series as hitherto supposed. It

would seem therefore that the inability of the pros-

pectors and geologists to recognize the true age of

the Red Reef has led to the difficulty of establishing

the exact existence of the Main Reef series, and the

coloring on Hatch's map showing the country as be-

longing to the Lower Witwatersand formation be-

low the horizon of the Main Reef series, has seemed

to confirm that view.

An equally interesting point to remember is that

not only do the discoverers of the Main Reef series

claim that they have identified and proved that the

Red Reef belongs to the Kimberley series, but they

likewise claim to have found and opened the Bird

Reef series in its proper position below the Kimber-

ley, or so-called Red Reef, as likewise the Living-

stone series ; so that the existence of all the different

reefs or markers above the Main Reef series is

claimed to have been proved and established. It is

clear that the prospectors, while being confident that

the Main Reef series existed in the neighborhood,

were not sufficiently well versed in geology to hit

upon the right spot to look for it, because, despite

the fact that the country rock was covered by 90 ft.

of overburden, the well-known red bar was observ-

able, but they were prospecting on the wrong side

of it. On a geologist being called in, he not only

traced all the underlying beds from the granite to

the Buffelsdoorn Reef, which he identified as being

in their proper geological sequence, but he measured

from the supposed Bird Reef series, fixed on the

position of a bore-hole to strike the Main Reef series

at a depth of 600 ft, and struck a rich leader at the

base of a reef, going 39 dwt. over 12 inches at a

depth of 546 ft. from the surface. The discovery in

itself is of course of considerable value, but should

its correlation be established with the Main Reef

series, it will roughly double the productive length

of the Rand, the possibilities of which will now be

extended from Randfontein to Klerksdorp, a dis-

tance of nearly ninety miles. About one-half of this

distance at the Randfontein end is, however, covered

by newer formations which will add to the difficulty

of prospecting and mining. Discarding the covered

area, there will still remain a distance of about fifty
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miles to be proved, through which the only draw-

back would seem to be that in some places the

ground is broken and will need careful handling.

Twenty miles of well settled country can, however,

be relied upon; should the present bore-hole yield

of nearly 2 oz. per ton over a width of 12 inches be

established even over that length, it seems almost

impossible to estimate at present what it may add

to the resources of the Rand. The leader first struck

has a low dip to the east of about 30°, and being in

a countrj- provided with railroad facilities and easily

accessible, the working costs ought not to exceed

the average of the Rand. The whole matter empha-

sizes anew the importance of thorough prospecting

of outlying districts and augurs well for the future

of gold mining in South Africa.

Empire Mines Cyanide Plant

By Fbaxk C. Laxikiith

The Empire mines at Grass Valley, California,

G. W. Starr, general manager, put in operation on

December 1 a new I'vanide plant, one of the most

modern in the West. It was designed by Henry
Hanson of San Francisco, assisted by myself. Mr.

Hanson also built the plant, being assisted by J. T.

Hooper. The plant has a capacity of 150 tons per

24 hours. The building is of wood covered with

corrugated iron, the framework on the inside is

painted white, aftid all the tanks and piping arc

painted dark green. Electricity is used through-

out for light and power, the current being deliv-

ered to motors six in number, ranging from 3 to

25 hp., at an energy of 440 volts. The site is an

ideal one, as it permits the handling of all mate-

rial by gravity.

The tailing from the stamp-mill flows through
425 ft. of 15-in. terra-cotta tile at 3% grade, sup-

ported on T-rail trestle, to the cyanide plant, where
it is received direct by the Merrill classification

equipment consisting of two settling-cones 8 ft. 4
in. diam., with sides sloping 50°, and five sizing-

cones 4 ft. 8 in. diam., sides sloping 70°. To the

apex of settling-cones is bolted a multiple casting
tapped for li/o-in. pipe. Five of these pipes are in

use, one feeding each sizing-cone. Each sizing-cone

is fitted with Merrill hydraulic sizer. The pulp is

here divided into two products, sand and slinie.

The slime overflow from settlers and sizers flows

through an 8 by 12-in. galvanized-iron V-launder to

a 3 by 4-ft. galvanized-iron siftnp filled with ad-

justing gates to give an equal distribution of slime

to clarifiers, four in number, 24 ft. in diameter by
22 ft. deep, filled with false eonieal bottoms sloping
45° toward centre, and annular in.side launders for

clear-water overflow. This overflow is conveyed in

galvanized-iron V-laundcr to a 20 by 16-ft. water-
wash tank, from which it is drawn for various pur-

poses.

The thickened slime, sp. gr. 1.4 to 1.8, is drawn
from centre of the bottom of the clarifiers con-

tinuously through a IV^-in. pipe which discharges

9 ft. above the bottom of the tank through a spe-

cial cock, fitted with chilled-iron bushing, to a 6

by 10-in. galvanized-iron V-launder which in turn

conveys sludge to four agitating-tanks 10-ft. diam.

by 18 ft. deep, fitted with central cylinder special

nozzles, for compressed air at 10 lb. pressure, conical

false-bottoms sloping 50° toward centre of tank

and piped throughout for continuous system of

slime treatment. After agitation the slinie flows to

the filter department, where it is treated by two
Oliver continuous filters of 70-ton capacity.

Among the new features of the plant is the vac-

uum pump used in connection with Oliver filters,

which at 90 r.p.m. makes a 24-in. vacuum and ele-

vates the filter effluent 41 ft. to a 16 by 20-ft. stor-

age tank. This pump is doing excellent work and

was designed by Edwin Letts Oliver. An IngersoU-

Rand 10 by 10-in. compressor, making 150 r.p.m.,

furnishes compressed air for blowing slime-cake off

the filters, agitating sludge, and aerating the sand-

charges.

The underflow of classified sand from sizing-cones

is conveyed through a 10 by 10-in. wooden launder

to the leaching department, where an automatic

distributer charges the leaching-tanks, four in num-

CyanidaUon Plant, Empire Mines.

ber, 24 by 10 ft., fitted with an annular inside

overflow launder to carry overflow during filling,

and a wooden filter-bottom of new design. These

bottoms slope ^^ in. per foot toward the centre of

the tank and are covered with the usual filter me-

dium. The object in sloping these bottoms is to

facilitate discharging through a 12-in. centre gate,

Merrill type, with automatic sluicing machines. The

sand residue is sluiced to waste through an 18-in".

terra-cotta tile. The effluents from sand-vats are

conveyed to sump-tanks in two 4-in. pipe-lines.

These pipes are fitted with adjustable nipples so

that effluent may be turned to any one of the four

20 by 10-ft. sumps. Adjacent to these sump-tanks

are two automatic zinc-belts which feed dry zinc-

dust to a mixing-cone where a zinc emulsion is

formed by adding a small amount of barren solu-

tion. This emulsion is conveyed to the pump suc-

tions of two 5 by 5-in. Aldrich triplex pumps, spe-

cially designed for handling cyanide solutions, which

elevate the solution to two Merrill precipitating-

pres.ses of 250 tons capacity. Precipitated solution

from presses flows to a 20 by 16-ft. storage tank.

So far results show that the plant will be very effi-

cient. I hope at an early date to be able to give

a detailed description of the metallurgy.
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Discussion

Readers of the Mining and Scientific Press are invited to

use this department for the discussion of technical and other

matters pertaining to mining and metallurgy. The Editor

•welcomes the expression of views contrary to his own. be-

lieving that careful criticism is more valuable than casual

compliment. Insertion of any contribution is determined by
Its probable interest to the readers of this Journal.

Sinking the Lightner Shaft, Angels, California

The Editor

:

Sir—I have read with interest and surprise an

article on 'Sinking the L-ghtner Shaft, Angels, Cali-

fornia,' in your issue of February 4, and the costs as

therein given have prompted several questions that

I should greatly like to have answered by j-our cor-

respondent.

It is stated that four baby drills were employed,

and yet only four miners on a shift. From this it is

inevitable that they chucked their own machines.

But from my own experience in shaft-sinking a baby

drill has not enough power to throw the mud prop-

erly for rapid drilling, particularly on flat cut holes,

and is hence less satisfactory, and often more trouble

to chuck, than a large machine that always requires

the attendance of two men. But presuming that

your correspondent was not misinformed, and four

men ran four drills, how deep did they drill their

holes, and how many holes to a round? Only one

labor item is given, namely, $15.70 per foot of sink-

ing. Does this include the engineers on the winze

hoist, and the timbermen who placed the sets?

SUPEHINTEXDENT.

Jackson, California, February 6.

Nichrome Wire
The Editor: •

Sir—While working with an alloj- of nickel and

chromium in the form of a resistance wire, its resist-

ance to the common laboratory fumes and to oxida-

tion at the temperature which it is possible to obtain

with the ordinary blast lamp, made it occur to me
that this wire might be used to advantage to replace

the ordinary platinum triangle.

Several triangles were made by twisting together

the ends of three pieces of No. 13 nichrome wire (a

larger size could be used with advantage), each

about four inches long. The triangles made in this

manner were u.sed to support platinum crucibles,

which were ignited side by side with others sup-

ported on platinum and on common pipe-stem tri-

angles. The crucibles showed about the same loss

in weight when ignited by the same means on any
of the triangles mentioned. This was true whether
they were ignited over a Bunsen burner, blast lamp
using city gas (containing a large amount of sul-

phur), or a gasoline blast lamp. The nichrome tri-

angles when used with city gas, either over the Bun-
sen or the blast, lost at mo.st one milligram per hour,

and at times showed a slight gain or no loss at all

When the gasoline blast was used (this did not con-

tain any sulphur) the loss of either the crucibles or

the triangles was not more than 0.2 or 0.3 milligram

per hour. One of these triangles will outlast a num-
ber of pipe-stem triangles and at the same time allow

a higher temperature to be obtained in the crucibles.

In fact they make a good substitute for the platinum

triangle and cost much less. This article has been

put on the market by C. H. Stoelting & Co. of

Chicago.

R. C. Benxeu.

Tucson, Arizona, February 8.

Phosphate Discoveries

The Editor

:

Sir—Your editorial remarks on page 128 of thje

issue of January 21, 1911, apropos of a recent dis-

covery of phosphate rock in Montana by Hoyt S.

Gale of the U. S. Geological Survey, seem to me to

call for some statement more in keeping with the

known facts.

In May 1903 I made the first technical examina-

tion ever made in the inter-mountain region of an

isolated deposit of phosphate rock, in Rich county,

Utah. This was the inception of the discovery of the

phosphate field of Utah, Idaho, and Wyoming, and

as the result of "careful .scientific examination" I

personally located at least 80% of the present econ-

omically available deposits in that field, during 1903,

1904, and 1905. My letter files during this period

show the extensive and accurate information sup-

plied by me to the U. S. Geological Survey, and in

the En(]iiieerinr/ d- Mining Journal of May 18, 1907,

you will find the first description ever given of

'Phosphate Rock in Utah, Idaho, and Wyoming,' by

myself. This paper was an extract from one pre-

pared at the request of the Survey, to appear in

'Contributions to Economic Geology' for 1906. The

Survey saw fit to publish another article in that

volume, in which I was completely ignored. In Bul-

letin 430-H. 'Phosphates, 1910,' my early work in

the field is grudgingly acknowledged in a few lines

that are not even faint praise. I sometimes wonder

if this is the usual treatment accorded the inde-

pendent engineer by the Survey. In regard to Mr.

Gale's recent "discovery" in Montana: Bulletin

430-H was written by him. based on work through-

out the Idaho. Utah, Wyoming field in 1909, and the

]\Iontana section is but an extension of the general

field, and Mr. Gale certainly had all the results of

others' and his own extended observations to guide

him. It is a fact that previous to 1903 openings in

the "black stuff" in this field had been shown to

members of the U. S. Geological Survey without the

nature of the deposits being recognized or suspected.

In conclusion, I beg to quote .vou a few sentences

from the paper submitted the Survey January 23,

1907, which paper, as I have remarked, was returned

as unavailable.

"An examination of the geologic folios of Car-

boniferous areas in the inter-mountain section shows

a constant reference to chert and black or dark beds

at the horizon in question, and I feel convinced that

future search with the key afforded by the investiga-

tions already made will greatly enlarge the field.

j\Iuch of the country is at present commercially in-

accessible. A wise Providence seems to have made

the Carboniferous coal-bearing in the Appalachian

and phosphate-bearing in the Rocky Mountain
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refjion; the difference arising in the one he'wg a

swamp with a collection and laying up of vegetable

material, and the other a shallow sea with the de-

posit by animal, vegetable, and chemical means of

the vast amount of phosphoric acid borne by it from

the degradation of the land areas. It behooves the

Government of the I'nited States to preserve for

future generations this great storehouse of phos-

phoric acid so essential to the well-being of any

nation, and not to allow it to be distributed to every

other nation for the temporary benefit of a few dol-

lars. This can be accomplished now when the private

holdings are comparatively small and the bulk of

it is still to be discovered on the public domain. It

would seem to be a legitimate function of the U. S.

Cieologieal Survey to have control of the matter."

In contrast to this, in 'Phosphate Deposits in the

Western United States.' Bull. U. S. Geol. Survey

No. 315. 1907, in the Introduction, the report reads:

"The discovery of these beds has opened up a new

industry in the West, the future of which is largely

dependent on the granting of such rates by the rail-

roads as will enable the manufactured product or

raw material to he sold at a profit in Australia. Hono-

lulu, Japan, and the Middle States, the home market

on the Pacific Coast being at present a somewhat

limited one."

C. COLCOCK JOXES.

Los Angeles, California, January 24.

(Our reference was of course based on the pub-

lished record and the contrast we had in mind was
not between official and private work, but between

well directed scientific surveys such as Mr. Jones

undertook, and chance prospecting. It would have

been more accurate had we said that previous dis-

coveries had been mainly by accident. In giving

credit in this ease to the geologi.st, we gladly in-

clude Mr. Jones. There can be no greater mistake

than the assumption that there are no geologi.sts

except those officially designated as such.

—

Editor.]

Montana-Tonopah Mill

The Editor:

Sir—My attention has been directed to some re-

marks in a review of your book, 'More Recent Cya-
nide Practice.' which appeared in the i.ssue of No-
vember 12 last, in which several statements are

made which do an injustice to the design of the

Montana-Tonopah mill, Tonopah, Nevada. Your
critic, who writes under the initials of 'C. C, re-

marks: "As a sample, Rotherham's article on the

Montana-Tonopah mill may be cited. That article

was a striking one when published, and Rotherham's
clear, conci.se style of writing pictured the mill ad-

mirably to readers of the article. • • • The prac-

tice of today at the Montana-Tonopah is now dif-

ferent from that described in the book." Further
on he remarks: "All these were admirable at the

time of publication, and are yet valuable as a mat-

ter of cyanide history, but in Ihe nense of reliable

data concerning modern practice, are misleading." In

fairness to the Montana-Tonopah mill, and to F. L.

Bfisfpii, the distinguished metallurgist who designed

it. I wish to point out the inaccuracy of the fore-

going statements. The metallurgical practice at

the Montana-Tonopah- at the present time is prac-

tically unchanged from the date when the mill orig-

inally started crushing, some twelve months before

Mr. Rotherham's article was written. Slight changes
in minor details, such as the addition of a melting-

room with furnaces for the reduction of cyanide

precipitate to bullion, have been added, but these

were contemplated when the mill was built, and in

any case they do not affect the milling practice.

Moreover, as a matter of fact, no important ad-

vance in metallurgical practice in the milling and
cyaniding of silver ores has been made in the West-

ern United States since the Montana-Tonopah mill

was built. The use of tube-mills, vacuum-filters, and
zinc-dust precipitation was all incorporated in the

original mill. Furthermore, several of the most mod-
ern mills recently erected, or now in course of erec-

tion, in the United States and Mexico, for the treat-

ment of similar ores, follow closely the practice as

originally in use at the Montana-Tonopah. There-

fore. I claim that the description of the Montana-

Tonopah mill referred to, not only describes pres-

ent practice at the mill, but that the data furnished

should be considered as relating to the most mod-
ern milling practice.

;

Edgar A. Collins.

Tonopah, Nevada, January 26.

An experimental coal mine is to be opened by
the U. S. Bureau of Jlines in order to demonstrate

to miners and other persons that the valuable re-

sults obtained in the explosives chamber at Pitts-

burg are not merely laboratory experiments. J. A.

Holmes, the director, has arranged to carry out

the same experiments in a coal mine and by an

arrangement with the Pittsburg Coal Co. a certain

coal property in Brucetown, Pa., has been obtained

for these purposes. A new mine will be started

under Bureau supervision, in which all sorts of ex-

periments will be possible. Blown-out shots will

be reproduced with permissible powders in the pres-

ence of gas and coal dust. Black powder will also

be used, the shot being fired by electricity from

the outside. Short circuits of electric wires in

rooms filled with coal dust or with gas will also

be attempted. The various remedies for rendering

coal dust harmless will be tried, and many import-

ant tests in mine ventilation are promised. It is

said that miners who have witnessed the destruc-

tiveness of coal-dust explosions in the explosives

gallery have said that such things do not occur in

coal mines. The experts of the Bureau are satis-

fied that such do occur, but are willing to demon-

strate beyond the possibility of any doubt.

The diamond-drill is more serviceable in search-

ing for large orebodies than for those that are

small. Great orebodies can be blocked out satisfac-

torily, but small veins are likely to convey mislead-

ing information when intersected by the diamond-

drill. Much depends upon the systematic distribu-

tion of the holes. Reliable results can only be se-

cured by proceeding methodically.
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Concentrates
Most of these are in reply to questions received by mall.

Our readers are invited to ask questions and give informa-

tion dealing with the practice of mining, milling, and smelting.

Quicksilver in large amount has been obtained

from the Terlingua mines of Brewster county, Texas.

Antimony and quicksilver do not readily form

an amalgam. There are few mineral substances

more objectionable in the metallurgy of gold and

silver, than antimony in any form.

izing mill the chief things to be considered are:

low first cost, as related to capacity; inexpensive

operation; few and inexpensive repairs; a perfectly

pulverized product, a simple machine, with parts

easily replaced. In addition to these there is al-

ways a certain amount of prejudice to overcome.

A good machine will make steadfast friends, but

often the inventor finds it a slow and discouraging

process. Merit, however, usually wins.

The damper of the boiler fire-box should never be

closed entirely when there is fire on the grates, as

gas may collect and result in an explosion as de-

structive of property as a boiler explosion.

The carbides are the result of the union of carbon

with a metal, calcium carbide being the combina-

tion of the metal calcium with carbon. The carbides

are all artificial and are the product of the electric

furnace.

The pneumatic-hammer drill is an excellent de-

vice for taking samples in hard veins, as by its use

channels of even width and depth may be readily

cut. These machines have been used for this pur-

pose to great advantage.

When cyanide solution containing gold passes rap-

idly through the zinc-boxes only a portion of the

gold is precipitated. It is necessary, for good pre-

cipitation, to have the current flow slowly, particu-

larly with weak solutions.

Black diamonds, to be used in the diamond-drill,

that do not throw off small fragments when struck

a blow with a hammer, are useless for drilling, so

say some experts. The person attempting this test

of carbons should only do so under the careful in-

struction of an experienced man. A mistake is ex-

pensive, as carbons are costly.

In California it is not probable that the entire ex-

tent of the profitable oilfields has been determined.

There remains much territory to be proved, and

there is likelihood of finding profitable oil in untried

fields. It is also probable, however, that wells in

such districts will have to be deep. Some of the

wells have failed and others show signs of weakness.

Undoubtedly either a decreasing of oil, or a demand
for crude oil in excess of the supply must result in

a general revival of interest in the oil business in

California.

Pulverizing devices are numerous. It would be

difficult to name the various machines that have

been introduced for pulverizing ores within the past

30 years. A large number of them were useful and
found favor with mining men, but by far the greater

number were of no use whatever, other than to show
how pulverizers should not be built. They com-

prised ball-mills, rolls, grinding-pans, hammers, cen-

trifugal and pneumatic devices, each of several

varieties. In the designing of a crushing or pulver-

Separating oxygen from the air, says James Swin-

burne, is not the same as making liquid air. To

separate oxygen from nitrogen involves doing me-

chanical work, which is converted into heat. A rec-

tifying plant may be considered as an apparatus,

which takes in heat substantially at the boiling-

point of the liquid with highest boiling-point, and

gives it out at a lower temperature near the boiling-

point of the most volatile liquid. An air separator

thus takes in heat at 90° A, gives out heat at about

82° A, and at the temperature of the works, say,

273° A. The Linde process may be regarded as a

rectifying plant of this sort, and a thermodynamic

engine, in which a gas is compressed so as to liquefy

at 90° A under pressure, and to evaporate at 82°,

thus supplying the heat at the boiling-point of the

oxygen, and absorbing it at the boiling-point of the

air. Such a process is generally considered irrevers-

ible, but is in fact nearly reversible and therefore

economical. Assuming an efficiency of 40%, the cost

of oxygen comes out approximately one shilling per

ton on a large scale. This ought to lead to its use

in blast-furnaces and other cases where an extra

high temperature may be important.

The largest mass of gold ever found free from

quartz, of which there is any record, was that taken

out of the Byer & Haltman mine. Hill End, N. S. W.,

May 10, 1872. It was imbedded in blue slate 250 ft.

from the surface. It weighed 640 lb. and was 57

in. long, 38 in. wide, and averaged 4 in. thick. It

was valued at $148,800. The Welcome Stranger

nugget was found on ]Mt. Jloliagel. Australia. Feb.

9, 1869. It weighed 190 lb. and was valued at

$45,000. The Welcome nugget was found at Bakery

Hill, Australia, June 9, 1859. It weighed 184 lb.

9 oz. and was valued at $44,356. The nugget found

August 18, 1869, in the Monumental quartz mine,

12 miles north of Downieville. Sierra county, Cali-

fornia, was the largest piece of gold ever found

in the State up to that date. It weighed 1142.25 oz.

or 951/2 lb., cleaned, and was worth $21,156.52. It

was found in decomposed quartz 25 ft. from the

surface. A pocket was discovered in the Bonanza

mine, at Sonora, Tuolumne county, California, in

the early days of that mine, about 350 ft. from the

surface. This pocket produced $360,000. and the

central mass of solid gold was worth $40,000. It

is claimed that nearly $3,000,000 was taken from a

hole on the Morgan mine, 20 by 20 by 30 ft., on

the summit of Carson hill, Calaveras county. Califor-

nia, in 1851. This latter has probably been exag-

gerated somewhat, though there is no doubt a large

amount of gold was taken from that place.
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Special Correspondence

LONDON
Zinc Produciion at Broken Hill. — Milling Methods. — The Sulphide

Corporation and Minerals Separation Co. — Amalgamated Zinc.

—Broken Hill Block 10.—Elmore Process.

The news relating to the zinc production at Broken Hill

is published more quickly and completely in London than

in Australia, so I owe no apology to your readers for treat-

ing them this week to a disquisition on this subject. I will

begin with the Sulphide Corporation, which was formed

originally in 1895 by Gibbs Bright & Co., of Melbourne, and

the Exploration Company of London, to acquire the Central

Mine at Broken Hill and the Ashcroft wet electrolytic pro-

cess. Subsequently, this method of treating the ore was

abandoned, and at about the same time the Exploration

Company withdrew. The ore is now treated for lead by

jigs and tables, and the zinc tailing by the Minerals Sep-

aration process. For a long time the ordinary shares re-

ceived no dividends, but payment was resumed for the year

July 1908-9, when 10% was distributed. The preference

shares have received 10% per annum to date. During the

year ended June 30, 1910, the company has been highly

prosperous and the preference shares (£550,000) and the

ordinary shares (£412,500) both received dividends of 15%.

Production at the mine has continued uninterruptedly and

231,748 tons was raised. The lower levels have additional

reserves which now stand at 2,702,000 tons. The ore raised

yielded 51,342 tons of lead concentrate assaying 61.8% lead,

9.4% zinc, and 28.4 oz. silver. The tailing and slime, to

gether with 47,129 tons of dump tailing, were treated in the

zinc plant and yielded 88,767 tons of zinc concentrate,

assaying 43.5%; zinc, 11.2% lead, and 14 oz. silver. Plant

is now being erected for the purpose of re-treating this

concentrate In order to remove some lead and increase the

zinc content. The lead concentrate is smelted at the com-
IMny's works at Cockle Creek, where a new smelter Is In

course of erection. Most of the zinc concentrate goes to

Germany and some to the Central Zinc Co.'s works at

Seaton Carew in the North of England. It is notable that

by the i)resent arrangement of the concentration plant, the
whole of the ore Is beneflciated, the slime going to the
flotation plant along with the zinc tailing.

While writing of the Sulphide Corporation it will be of

advantage to say something' of the Minerals Separation
company which is treating the zinc tailing. The company
owns the SulmanPicard Ballot-Hoover flotation patents for

the concentration of sulphide ores. The plants are situated
at the Sulphide Corporation mine. Broken Hill; one plant
owned by the corporation treats current ilnc tailing at a
royalty, and the other, belonging to the Minerals Separation
company, has been treating old zinc tailing dumps of the
corporation. The dump plant treated during 1909, 193,842
tons and produced 68,532 tons of concentrate assaying 46.8%
zinc, 8.9% lead, and 14 oz. silver, at a treatment cost of

78. 9d. per ton. During the 9 months, January to Septem
ber 1910, the amount treated waa 179,218 tons, yielding
62,775 tons of concentrate assaying 46.9% zinc, 9.4% lead,

and 14.2 oz. silver at a cost of 78. 6d. per ton. During the
last part of the period the cost had been reduced to 6s.

8d. per ton. The Sulphide Corporation dump was then
exhausted. The whole dump had contained 481,859 tons
for which Minerals Separation had paid £177,686 In cash.
The plant cost £25,903 and the treatment cost £142,722. The
concentrate produced sold tor £492,955, and after paying
brokers' commissions, etc., the net profit was £120,788.
Since October 1 the plant has been working on lower-grade
tailing, paying no purchase price to the Sulphide Corpora
tion, but sharing the profit equally. The company is erect

ing plant at the Great Fitzroy copper mine in Queensland;
also at a copper mine in New South Wales, and at a zinc-

lead mine in Finland. Arrangements have been made to

work the process actively In North America by means of a

subsidiary syndicate, for whom E. H. Nutter and James '

Hyde will act as technical advisers. An interesting im-
provement in the process not before recorded is that where-
by the first flotation produces a zinc concentrate high In

lead and the second a zinc concentrate low in lead. The
advantage of this is that in the subsequent dressing out of
lead on Wilfleys much less material has to be sent over the
tables than when one uniform product is made. Unfor-
tunately the company is still in the midst of lawsuits. Two
have been commenced; one against the Zinc Corporation for
breach of contract, and one against the Amalgamated Zinc
(De Bavay"s) for infringement of patents. Actions in

which the company's process is implicated have been taken
against the Sulphide Corporation by the Elmores and by
the Potter company. Under the circumstances the com-
pany is not distributing any dividends, but conserving the
large cash profit it has made. The most unfortunate law-
suit of all is one against Theodore J. Hoover, who has
been engineer to the company in London for the last three
years and during that time has improved the mechanical
process In many important ways. His engagement ter-

minated on December 31 last, and the company has since

Map Showing Position of Broken Hill.

applied to the Court of Chancery to prevent his retaining

certain records.

Another company engaged in concentrating zinc tailing

at Broken Hill is the Amalgamated Zinc (De Bavay's).

This company was formed in Melbourne in September 1909

for the purpose of expanding the operations of the De
Bavay Treatment Co., which owned the De Bavay flotation

process for producing zinc concentrate from Broken Hill

tailing. During the half-year ended September 30 last,

1G0.957 tons of tailing was treated, producing 47,448 tons

of zinc concentrate assaying 48% zinc, 7.12% lead, and 7.28

oz. silver, and 76714 tons of lead concentrate assaying 54%
lead, 11.8% zinc, and 23 oz. silver. The second unit of the

new plant commenced work in August, the old mill being

at the same time abandoned; and the third new unit began

operating at the end of October. During the first part of

the half-year therefore the output came from the first new

unit and the old mill, and during the latter part from the

two new units; the third and final new unit did not come

Into operation until after the expiration of the period under

review. When the company was formed £150,000 was
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estimated as the expenditure required for erecting the new

plant. Owing partly to the difficulty of obtaining efficient

labor this estimate has been exceeded, and the figure event-

ually will be about £190,000. Some of the extra expenditure

is due to improved methods introduced since the company

was started, the increased capacity thereby gained having

an important influence on profits. During the halt-year

the income from sale of concentrate was £135,057 and the

profit was £43,390. Out of this £10,000 has been allowed for

depreciation and £25,000 has been placed to reserve. The

half-year commenced with a balance of £28,816, and the

balance on September 30 was £37,206. Since the close of the

year a dividend of Is. per share has been distributed and

the intention is to declare dividends quarterly. During

the half-year the options on the remaining 122,500 shares

have been exercised, so the whole of the £500,000 capital has

now been issued. The company still has dump material to

treat and has long contracts for the current output of the

Broken Hill South, North Broken Hill, and Block 10 mine.

The report mentions that the company is defendant of a

suit brought by the Minerals Separation Co. for infringe-

ment of patents.

both companies had some influence on this decision. During:

the year the lead concentrate was sold for £46,509, and the

credit for zinc concentrate sold but not paid for and for

other small items of income brought the total revenue to

£56,490. On the other side of the accounts the working

expenditure came to £60,481, making a loss of £3991. Out

of the tailing reserve account of £22,991 carried forward

from the previous half-year, It was possible for the com-

pany to distribute £15.000 as dividend, being at the rate of

3s. per £10 share. As regards the developments in the mine

the main shaft is now down 1715 ft. and a new level is-

being opened at this depth.

The work at Broken Hill Block 14 mine is restricted

to winning carbonate ore left behind in the upper levels.

During the half-year ended September 13 last, 12,420

tons was raised averaging 31% lead and 14% oz. silver, as

compared with 12,876 tons averaging 32% lead and 16.4 oz.

silver during the previous six months. As regards further

supplies, F. Voss amith, the manager, finds it impossible

to give any estimate; though few solid bodies of ore are

left, prospecting and reopening of old stopes is bringing to

light small bodies of ore. It is probable that the mine will

continue to yield for sometime. Little has been done in

mining the sulphides, the reserve of which amounts to

220,000 tons averaging 12% lead, 970 zinc, and S'^ oz. silver.

About 500 tons has been raised for the benefit of the Murex

company which has erected a plant on its own account for

the purpose of testing the process. It has proved success-

ful in obtaining a mixed sulphide concentrate from the

crude ore, but the necessary plant for the second part of

the process, that is, separating the mixed sulphides, is not

yet in working order. During the half-year the carbonate

ore was sold to the Proprietary company for £24,891, and

the net profit was £5278.

In a review of the zinc position published in your issue of

January 7, it was mentioned that work at Broken Hill Block

10 mine had been suspended for three months at the begin-

ning of 1910 owing to the coal strike. Work was resumed

on April IS and has continued since. During the half-year

ended September 30, 53,558 tons of sulphide ore was mined

and 53,025 tons sent to the lead plant. This ore assayed

12.4% lead, 13.9% zinc, and 12% oz. silver. The lead con-

centrate produced amounted to 7608 tons assaying 59.25%

lead, 7.6% zinc, and 34 oz. silver. It was also stated that ar-

rangements had been made to treat the zinc tailing by the

Elmore process instead of selling it to the Zinc Corporation

and the Amalgamated Zinc (De Bavay's) Co., and that

four units capable of treating 800 tons per week commenced
operations at the end of June. The results obtained were

not satisfactory and the plant was closed at the end of Sep-

tember. During the time it was running 3548 tons of zinc

tailing was treated, assaying 17.587^ zinc, 3.777c lead, and

7.84 oz. silver, and the yield of concentrate was 964 1-_. tons

assaying 43.637^ zinc, 9.67c lead, and 20.91 oz. silver. The
recovery was 677c of the zinc, 697c of the lead, and 72% of the

silver. The performance of the plant varied, and the slime

was not amenable to the treatment. It seemed probable

that the plant would have to be greatly enlarged in order

to make a profit. The acting manager, J. N. F. Armstrong,
was of the opinion that the recovery could be improved with

practice, but the board decided to revert to the old custom
and sell the tailing to the De Bavay company. One reason

for encouraging them to do this was that they had no satis-

factory contract for the disposal of the zinc concentrate,

whereas the De Bavay company had. Probably the fact

that W. L. Baillieu has a large say in the direction of

FAIRBANKS, ALASKA

Drilling Company Organ/zed. — Discoveries of Rich Ore. — Progress

Made by Lessees.—Bank Suspension Ties up Money.

A party of business-men, In December, incorporated the

Fairbanks Core Drill & Mining Company, with a cap-

ital stock of $25,000, and no move will be made to sell

any until spring, or soon enough to get at least two drills

in by the first boats. The object of the company is not

only to drill holes at so much per foot, but also to acquire

interests in quartz or placer properties for prospecting

same. The directors are R. L. Palmer, Roy Hall. R. C.

Wood, B. H. Mack, L. M. Drury, George Hunter, and E. A.

Suter. E. H. Mack is manager. The Fairbanks Quartz

Development Co. has also been incorporated, and its pri-

mary purpose is to determine the future of at least one

of the quartz mines in the district and to stimulate the

industry in a legitimate way. One of the most important

discoveries in the camp was made on the Friedrich prop-

erty at the head of Vault creek. This was in the shaft of

the Peterson lease at the 75-ft. level. The shaft was sunk

through the edge of a rich orebody, from which picked

samples could be taken that would pan from |5 to $10 per

pound. Three samples taken across the 2-ft. ore-shoot

showed, respectively, $1057, $1257, and $2224 per ton. A
shipment of SV. tons of ore from the Cook Bros." prop-

erty on Fairbanks creek gave returns in the local test-mill

of $73 per ton. There is in the bottom of the 50-ft. shaft

a foot of ore, samples of which assayed $290 per ton. It

is thought another good shoot of ore has been encountered.

Just below these claims Goyette and Jacobson have a prom-

ising property. A shipment of 3 tons gave returns of 13.1

oz. assaying $74 per ton. More ore is to be taken out and

hauled to the mill in town. Close to Cook Bros.' mine,

August Hess is working on a vein that may make a mine.

Rich ore has been found carrying coarse gold. A piece of

quartz from the Rhodes-Hall mine on Bedrock creek weighs

over 300 lb. and contains considerable free gold. The

property on Bedrock creek is looking better, and at the

end of the 700-ft. adit the vein was again found and has

been followed a distance of 80 ft. The ore is shipping

grade. Another adit has also been driven this winter" at

a level about 150 ft. higher.

The Calvin lease, on the Pioneer quartz claim, has a

veiv of rich gold quartz. This property is on Chatham

creek and is one of the first claims located for quartz.

When Mr. Furstenau gets back, Mr. Calvin will probably

sink 300 ft. on the lease held on the Jupiter-Mars prop-

erty. The lease taken by Sherrard and Golden on the

Heshberger-Buell-Phlpps property bids fair to be a profita-

ble one. At the bottom of a 40-ft. shaft the ore-shoot was

found by driving to the east. Some of the ore assayed

$208 per ton. A shipment of 30 tons will soon be made

to the Chena custom mill. A mill-run on 7 tons from

the Buell lease on Willow creek gave returns of $25 per

ton. More ore is being taken out that Is thought to be of

higher grade. Work on the Spaulding-Clough property at

the head of Dome creek has been suspended until a boiler

and hoist can be installed. Some driving was done on the

100-ft. level. Besides good ore in the shaft, there are

known to be veins on both sides that may be opened. Ex-

cept for the distress caused by the suspension of the

Washington Alaska Bank, the outlook for development of

the quartz properties never looked so favorable as now.
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SALT LAKE, UTAH
Metal Production for 1910.—Coal Output—The Ohio Copper. — The

Tooele Smelter.— Park City Mines.— Tintic District.

Advance reports of the local office of the United States

Geological Survey show that the gross value of the min-

eral production of Utah during the year 1910 was in excess

of $33,000,000, an increase over 1909 of about $1,600,000.

Dividends exceeding $8,000,000 were paid by 18 different

companies. Ore mined amounted to 6,163,089 tons, an in

crease of 1,000,000 tons over 1909. Seventy per cent of the

total came from the porphyry deposits at Bingaam; ll'/i

of the total was shipped direct to the smelters and the resi

was milled, all but a small portion being concentrated.

Copper production was 126,000,000 lb., an increase of

14,000,000 lb. Production of zinc was materially increased

and this Increase in copper and zinc tended to an increase

In the production of gold and silver, notwithstanding the

fact that there was a decrease in the production of lead.

The Government Assay Office at Salt Lake purchased gold

and silver bullion to the amount of $916,305. Total produc-

tion for the year was as follows: gold, 239,499 oz.; silver,

11,782,990 oz.; lead, 112,209,256 lb.; copper, 126,000,000 lb.;

zinc, 15,337,367 pounds.

The production of coal for the year (State Coal Mine
Inspector's report) was 2,526,093 short tons, an increase of

204,000 tons; and of coke, 146,064 tons, a decrease of 35,000

tons.

The output of the Utah Copper Co. for December 1910

was 7,137,585 lb., a decrease of 331,415 lb. from November.

More rumors are extant concerning the Ohio Copper Co.,

the latest one being that the Heinze interests including the

Mascotte tunnel will be taken over by an Eastern syndicate

which will take up the remainder of the authorized bond
issue, pay outstanding indebtedness, and complete the mill.

The Tooele smelter is now showing a small surplus as the

result of Its operations. International stock is now paying

8%, the profits coming from the refinery at Raritan, New
Jersey. The tunnel heading of the Utah Metal Co. has

passed through the lime belt, and Is now being driven

through a porphyry dike. The sideline of the Bingham
Metal Mining Co. has been passed, and driving Is now in

the Sunset group. Mrs. F. Kent Smith, of Butte, Montana,
has been awarded a Carnegie hero medal and monthly
allowance of $80. Her husband, F. Kent Smith, while as

sistant superintendent of the Utah Copper Co., lost fils life

in attempting to rescue an Italian miner lost in a winze in

which gas had been tapped.

One of the most important ore discoveries in the history

of the Park City district has been made In the Andes claim,

owned jointly by the Silver King Consolidation and Silver

King Coalition. The find was made by the Consolidated
and the extent has not been determined. It was made In a
fi.ssure vein, the ore being found In the vein proper, and in

bedded deposits on the sides. An assay, made without
sorting wall rock from ore, showed 50'/, lead, 40 oz. silver.

and $3 to $4 gold. At the Daly-.Iudge the water on the

1600-ft. level has been reduced to 500 to 600 gallons per

minute; the old water course has been avoided in the new
work, and for the first time the drifts in this mine have
been extended into quartzite. A considerable tonnage of

milling ore is available on the lower level, which will be

developed when the shaft is sunk to a level which will con-

nect with the Ontario drain tunnel. In the old California

mine, in Thane's Canyon, which is In the hands of lessees.

a 6-ft. vein has been oi)ened containing zinc and lead. The
ore Is being shipped to the Huff electrostatic mill at Mid
vale.

The new pumps in the Centennial Eureka, Tintic district,

have brought the water to the point where it was considered
safe to shoot out the concrete bulkhead put across the

drift on the 2250 ft. level. As soon as the extra Row
brought on from this drift is thoroughly under control the

workings on this level will be extended. The Grand Cen-

tral has shipped 12 to 14 cars of ore from stopes between
the 2000 and 2100 ft. levels. The ore consists of copper,

accompanied by gold and nilvor. The Grand Central has

become involved in another suit with the Mammoth. This

time the latter is complainant, the suit being to determine

the ownership of a triangular piece that is overlapped by

claims of each company. The Scranton mine has a new
railroad spur by which ore shipments may be increased to

1000 tons per month. The 1900-ft. level of the Eagle and
Bluebell, through which the King William is being operated,

has been extended 200 ft. into the ground of the latter in

which are strlnsers of manganese, iron, and calcite. The
cross-fissure, which is the objective point, is about 75 ft.

ahead. The Eagle and Bluebell people recently opened a

body of ore which assays 40% lead and 100 oz. silver.

Manager's report on the Sioux Con. shows that the cash

balance was increased $75,000 during the last year, $165,000

net profit was made, and dividends amounting to $90,000

were paid.

DENVER, COLORADO
tabor Trouble. — Report of Legislative Committee. — Cripple Creek

News.—Celebration at Leadville.

The strike in the northern coalfields seems farther from
a settlement now than ever. Conditions became acute late

in December, when, through the laxity and sympathetic

attitude of the town marshal at Lafayette, the striking

miners were emboldened to such an extent that they disre-

garded the injunction protecting the employees and property

of the Northern Coal & Coke Co. As a result 16 of the

offenders are now serving a one-year jail sentence tor con-

tempt of court. Friends of the miners have brought the

matter to the State Supreme Court by asking for a writ of

supersedeas. The argument advanced is that the lower

court exceeded its jurisdiction and has seized and im-

prisoned men without due process of law. The court has

taken the case under advisement. Unless the decision

favors the labor organization there will be radical measures

regulating the issuance of injunctions introduced into the

present legislature. The legislature now in session has ap-

pointed a committee to investigate conditions in the affected

district. .
•*!

The report of the committee appointed by Governor

Shafroth to study the conditions in the several coal mining

districts of the State and to recommend changes in the

present laws has been presented to the legislature. The
committee finds that the present system is inadequate and!

ineffective, because of the limited number of inspectoi's.

Seven resident inspectors, subject to the chief coal mine

inspector, are recommended, and, in addition, a commission

of three experts with discretionary power to close mines

that are not safe is to be created; the expense of this super-

vision is to be met by a tax of Ic. on each ton of coal mined.

The remainder of the report is also sensible and reflects

credit on the committee. It is to be hoped that if these

suggestions are adopted the selection of inspectors and

members of the commission will be made on a strictly

civil service basis.

The Roosevelt tunnel has been completed without encoun-

tering any underground lakes or dangerous water-courses,

as some of the newspapers predicted. Cripple Creek op-

erators are enthusiastic over this method of drainage, and

the Tunnel Association has called for estimates on a lower

tunnel. A lateral is now being driven from near the bot-

tom of the El Paso drill-hole to cut the C. K. & N. vein

which was the cause of flooding the El Paso mine. The

wrecking of the upper Granite mine plant by an explosion

of dynamite and the burning of the Abe Lincoln shaft-

house are two rather sinister events to chronicle so early

in the year. Incendiarism is suspected in both cases. The

milling of the low-grade ores of the district is the live

topic of the camp. With the new Portland mill in success-

ful operation, and the promise of a new unit to be added

to the Independence mill, and construction work already

begun on the Ajax mill, the operators of the mills at Colo-

rado City are becoming worried. The Clancy electro-

chemical process is being tried out on the Ajax ore and if

successful will be the first installation of that process in

the camp. There is a i)ersistent rumor that the Golden
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Cycle mine and mill have been sold to the Consolidated

Gold Fields of South Africa. The coal lands of Colorado

Springs are not included in the deal.

It may be difficult to figure out just what connection

Robert Burns ever had with mining, but a stranger in

Leadville on January 25 would have guessed him to have

been a patron saint of the industry. The Scottish society

was celebrating his birthday and the whole city joined in

the festivities in recognition of the returning prosperity of

the camp. A feature of the occasion was the luncheon

served in a zinc carbonate stope on the eleventh level of the

Wolttone mine. A new $5,000,000 corporation, known as the

Moose Smelting & Refining Co., is reported as about to erect

a smelter at Alma. As there is already one smelter in this

small camp there promises to be competition keen enough

Portal of Roosevelt Tunnel.

to satisfy the most ardent opponent of the smelter trust.

The local papers have been full recently of reports of a

rich ore discovery at Kremmling. Rich pockets of ore are

said to have been found, and a few people have staked
claims on the snow in anticipation of a rush to the district

in the early spring. The latest rumor is that a railroad is

to be built in to Kremmling.

BUTTE, MONTANA
Record of January Operations. — Electric Power and Compressed Air

to Supplant Steam. — Anaconda Company v. Butte & Ballaklava.

The January production of copper by Butte mines was
22,062,930 lb., against 22,879,116 in December. On account
of a fire in one of the principal mines of the Anaconda
company several properties were closed for a week, but the
production of other mines of the company was inci-eased
so that there was little falling off on account of the fire,

except in the North Butte mines, which are connected with
the property in which the fire occurred, and they were
closed for three days. The Boston & Montana properties
were all down for four days during January on account of
extreme cold weather which interrupted smelter operations
at Great Falls.

The daily ore tonnage for the month of January, average
yield of copper per ton and the average gross yield daily
are as follows:

Daily ore Yield per Daily out-
Companies, tonnage. ton, lb, put, lb.

Anaconda 3,850 60 231,000
Butte & Boston 450 61 27,450
Parrot 32o 60 19,200
Washoe 330 60 19,.S00

Trenton 38o 58 22,040
Original 620 62 38,440
North Butte 900 61 54.900
Butte Coalition 1,100 68 74,800
Tuolumne 300 go 27^000
Boston & Montana 3,000 65 • 195,000
East Butte 380 95 36100

Totals 11,630 745,730

Now that the fire has been subdued in the High Ore mine,
all the properties in operation previous to the fire are in

running order, and the work of dismantling the Mountain

View is making rapid progress; it is expected that another

month will witness the hoisting of ore under the new com-

pressed-air system. After the Mountain View has been got

into successful operation the work of preparing two other

mines will be commenced, and by May 1 it is expected three

mines will be operated under the compressed-air system.

In making the changes it is being arranged that no two

mines shall be closed down at the same time, so as not

to interfere with the usual monthly output. Just as soon

as it has been fully demonstrated that the compressed-air

system Is cheaper and better than that of steam, the work
of extending it to all the mines will be undertaken. The
coal used at the mines of the Anaconda company costs over

$2,000,000 per year, and this expenditure will, of course, be

done away with altogether when the compressed-air system

is put into general use. The electric power for driving the

air-compressors will be supplied by the Great Falls Power
Co. and will bring the cost down to one-third of what it is

costing the company through the employment of steam-

power.

The annual meeting of the Butte-Alex Scott company is

to be held at Pittsburg on February 14, when it is expected

important business will come up for consideration. Since

the last meeting the company has made considerable pro-

gress and the mine has become a producer. One month ago

the company began shipping ore to the East Butte smelter,

and the net results of the first month will not only pay all

expenses, but leave a neat sum for the treasury. A suit

has been filed against the Davis-Daly company for $45,000

by a man who claims that he suffered injuries of a per-

manent character through the fall of a cage. F. Augustus
Heinze is the head of this company.
The granting of an injunction and sudden termination

of the suit of the Anaconda company against the Butte

& Ballaklava company came as a surprise to th6se who had
been watching the case. The question came up on applica-

tion for a permanent Injunction, and the Anaconda com-

pany occupied two days in putting in evidence to show that

the Butte & Ballaklava company was working on apexes in

the Mountain Chief and Right Bower ground belonging to

the Anaconda company. A model prepared by the plaintiff

was brought into use to demonstrate the claims of the com-

pany. The engineers of the plaintiff gave evidence hs 'o

their examination of the ground in dispute, and were fol-

lowed by H. V. Winchell, of Minneapolis, and John W.
Finch, of Denver. Both experts stated that they had ex-

amined the ground in controversy and were familiar with

the same. They declared that the vein being worked by

the Ballaklava people had its apex in the Mountain Chief

ground. Following Mr. Finch, the president of the Balla-

klava company was called to testify by the attorney for the

plaintiff. He was asked if it were not a fact that Mr.

Atwater had made an examination of the working and made
a report on the same. The reply was that he had no formal

knowledge of any such report, but believed that Mr. At-

water had reported verbally to others. "Is it not a fact,"

asked Kelley, attorney for the Anaconda company, "that

he did make such a report and that later it was reported

to have been lost, and Mr. Atwater sent you a copy?" To
this question Mr. Nelson replied that it was not. There is

an interesting story in connection with this question as told

by Anaconda company people to the effect that Mr. Atwater
made a thorough examination of the property and after-

ward made a report which was not considered a favorable

one, and that it was never given out. After the plaintiff

announced that there was no further testimony to be in-

troduced the defendant company stated that at this time

no testimony would be introduced, admitting that a case

sufficient to justify the judge in granting the injunction

had been made out. This concluded the case for the pres-

ent, and the judge accordingly made the order. The case

will next be heard on the action of the Anaconda company
to recover $750,000 from the Butte & Ballaklava company
for ore alleged to have been extracted from the disputed

ground. Two and possibly three months will elapse before

this suit is heard.
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KALGOORLIE, WESTERN AUSTRALIA
Collapse of the Bullfinch DistrkI Boom. — fln Engineer's Report. —

New Field of Ora Banda.—The Fuel Problem.

Australia has witnessed mining booms during the past

few years, in which ore may have been found in one lease,

followed, of course, by finds on others; then there were

flotations in which shares soared to absurd prices, and

when the truth came out, the booms burst at once. As a

few instances of this sort of thing, take the Smith Creek

tin, and Cloncurry copper in Queensland; Briseis Extended

tin and Mt. Balfour copper in Tasmania; the Arltunga

goldfield in South Australia; Mt. Maroomba lead and

silver in the Northern Territory; and lastly, the Bullfinch

rush in Western Australia. The only good point about

these booms is that they attract numerous prospectors to the

locality, so that the district is examined promptly. But

the pegging out of leases, publishing reports of high value

of ore, extravagant press reports, reckless company flota-

tions, serve no good purpose in legitimate mining. The
BuUflnch mine is no doubt of exceptional value, and has

produced some remarkable ore. and it is to be hoped that

It will continue; but it does not follow that every lease

adjacent, or miles away, is of equal value. Yet this is what
the press and others would have the public believe. The
truth was bound to come out, and it did, with a vengeance,

from the Chaflinch, a lease next the parent mine. Here
was a showing with a market value of about $1,000,000.

On what? On the strength of a small bunch of rich ore

that was all easily put in a few bags. There were such

differences of opinion between the manager, Greenway,
and the director, Arthur, that the report of an outside

mining engineer was demanded, and the following is

the report of Mr. Grut, of Kalgoorlie: "Acting under your
instructions, and after preliminary delays due to Green-
way's accident, I have inspected your property In presence

of Greenway's representative and Arthur. Five bags of

ore deposited with bank by Greenway, stated to be taken
from trench soon after Arthur obtained rich ore, assayed

20 oz. gold per ton of 2240 lb. At the time of my inspection,

the trench had been deepened and widened about one foot.

Arthur expressed himself confident of finding more rich

ore, but after digging some time in my presence, failed to

show me any gold. This trench, 30 ft. long, is situated near
the northwest corner, close to the west boundary, and was
designed to open a vein of quartz 6 in. wide, which, even
If it carried a good class of we, would be unimportant be-

cause it is dipping out rapidly from It. However, the high-
est assay of the ore is under $2 per ton. This sample was
obUlned within 18 In. of the spot where Arthur obtained
his rich ore. This sampling was carried out In sight and
approval of both parties. Shaft has been sunk 30 ft. in
oxidized formation at southwest corner, but samples less

than $1. The only other work of Importance is a 90-ft.

trench at northwest corner, and 130-ft. trench next the
shaft. No ore whatever has been found elsewhere In these.

Greenstone outcrops practically all over the lease. Nothing
payable has been met with as yet, nor any reasonably prom-
ising lode or reef found. Very little Is really known of

the main geological features of the field. On account of this

It Is impossible at present to form any reliable judgment
respecting the future prospects of your property, on which
but little work has been done. I should advise systematic
and careful prospecting, shaft sinking, driving, and cross-

cutting to prove formation. The recent absolutely unwar-
rantable rise in shares. It appears, was caused by Injudicious
publicity given to Arthurs find, followed by irresponsible
journalism." The boom collapsed on this report, and the
market prices fell. Grut has made enemies through his

condemnation of the Chaflinch as it now stands. The Gov-
ernment has instructed the Detective Department to in-

vestigate, and find out who sent certain telegrams. The
Bullfinch has crushed 399 tons and extracted $105,000.

From No. 2 shaft, 70 tons of ore has been mined averaging
$420 per ton. Stripping the lode at No. 1 shaft, west drift,

100-ft. level, ore In face samples $123 per ton. The miners
on the field are all on strike for the same wage as Is paid In

Kalgoorlie, namely, $2.80 per 8-hour shift, in place of $2.60

which is paid in the Southern Cross district, where condi-

tions are rougher than here. The second sale of 59 blocks

at the Bullfinch townsite brought $48,000. Probably some
people will regret having paid as high as $2000 to $4000
for these blocks. One block on which the owner will be
granted a license, brought $15,000. It is probable that the

Corinthian leases will be floated before long. Both the

Mountain Queen and Transvaal mines are well opened and
are ready to mill ore. The telegraph line has been extended
to Bullfinch, while the water-pipe and railroad work is

eleven miles out, or about half way. The field at Ora
Banda, 40 miles northwest from Kalgoorlie, is attracting

attention, a great deal of work has been done, considerable

ore has been crushed, and mining men favor this field more
than the Bullfinch district. Lack of water and crushing
facilities militate against the progress there. As a whole,

the Ora Banda may be described as a medium-grade field.

The ore is soft, slimes a great deal, and may average $12.

So far as work has been done on the sulphide ore In the

Gimlet mine, it is promising. The Minister for Mines has
visited the field, and promised a water-supply and other

necessaries. The Government, acting probably on the sug-

gestion of the Chamber of Mines, is to Increase the geo-

logical staff by several members. The Golden Treasure

lease of the Horseshoe has 8 ft. of $8 ore at 350 ft. Tribut-

ers working at 100 ft. in the Paringa mine, north of the

Associated Northern, crushed 297 tons of ore assaying an
average of $25 per ton, and 163 tons worth $13; all of this

was the typical sulphide ore mined in this section. This

mine has a shaft 1300 It. deep, and It has been thought that

It would open some of the shoots from the larger adjacent

mines. Tributers have always done well on this lease.

We are threatened with another wood strike. The men
want 6 cents more for cutting, and a few other small con-

cessions. Some interesting correspondence has been pub-

lished lately on the relative efficiencies of our local fuel and

Newcastle coal. The evaporative power of the wood is about

3.5 to 5 lb. of water from and at 212°F., against the coal

evaporating 8.5 to 13 lb. from and at 212° P. The West-

ern Australian coal is not of great evaporative power,

and win not stand much handling and exposure. It would

pay to use the New South Wales coal when our firewood

supplies give out, although we may also be able to get cheap

oil from the Wolgan shale field in New South Wales before

long. The Inspector of Forestry in Western Australia, in

his annual report for the past year, states that the fire-

wood consumed by the mines of the 'Golden Mile' of Kal-

goorlie totaled 474,434 tons; this Is a trifle lower than the

consumption of the previous term on account of the fire at

the Perseverance. The fuel was valued at $1,460,000. Do-

mestic fuel used in Kalgoorlie amounted to 23,500 tons, and

mining timber, 12,400 tons. The various electric light and

power stations are supplied with wood from the district.

The report further says: "The continued alienation of State

forests and timber country for agricultural purposes causes

some anxiety as regards the future supplies for mining

timber. Firewood supplies, however, are greatly dependent

on the advance of science toward obtaining a maximum of

power from a minimum of fuel, as the production and use

of natural oil, gas, and electricity are coming into favor

and taking the place of wood."

The November gold yield was valued at $2,650,000, and

dividends totaled $225,000. The Associated Northern mill

Is treating custom ore and concentrate from all parts. The

new plant at the Horseshoe is completed, and the new
stamps, Wilfley tables, 60-ft. tailing wheel, and tube-mills

should soon be in operation. The new 7'/i Gates breaker is

at work, and the 1000-kw. low-pressure turbo-generator

(A. E. G.) is running. The Perseverance mill is operating,

and costs are down to $2.26 per ton, which is the lowest of

all dry and wet mills, except the Ivanhoe, at which they

are as low as $1.96 per ton. The Perseverance ore averaged

$5.52 per ton extracted, the Rand average being $6.24, yet

the former makes a profit of $18,000 on su< h low-grade ore,

using high-wage white labor. It makes one think a little on

colored labor efficiency.
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NEW YORK
Copper Production. — Knifed Mefals Selling Co. — Possible Selling

Agenf. —New Copper Producers. — Ccntment on Copper Mines.

—Silver Review.—Production and Demand for Tin.

The Copper Producers' Association statement places the

stocks of copper on hand January 31 at 142,439,490 lb.;

stocks on hand December 1, 122,030,195; increase, 20,409,293.

Production, 115,696,591; domestic deliveries, 42,078,550;

exports, 53,208,739.

The Guggenheim faction has successfully entered into

the selling end of the metal market. One of the

prizes for which the line-up of forces has been made has

been the handling of the metal. It follows, therefore, that

nothing could more fully illustrate the getting together

of the copper people than the rumored dissolution of the

United Metals Selling Company. This concern has long

been known as by far the largest copper broker in the

world. Its fortunes have been closely connected with

those of the Amalgamated Copper Co.; it was formerly

controlled by the Lewisohn Brothers, of whom Adolph

Lewisohn is the surviving partner, but more recently has

been under the management of Urban H. Broughton, son-

in-law of the late Henry H. Rogers. Mr. Broughton has

been for some years the controlling factor in Utah Consol-

idated. The bulk of the copper handled by the United

Metals Selling Co. comes from the Amalgamated Copper

Co.; formerly the selling agency owned the refinery, at

Raritan, N. J., but when the Cole-Ryan interests started

to build up the International Smelting & Refining Co.

this plant was sold to the new concern. Mr. Broughton
Is evidently held responsible for the policy adopted by

the United Metals Selling Co., of keeping up the price

of the metal and accumulating stocks, in opposition to

which the Guggenheims have kept sold well ahead, mar-
keting copper as fast as it could be turned out, and mak-
ing the price such as to induce buyers to come into the

market. The manner in which the Guggenheims have
prospered as selling agents has evidently not been pleas-

ing to Mr. Broughton's associates. The latter gentleman
is about to retire, it is said, from active business life

and return to England to live. Following this determina-

tion, made public some little time ago, comes the rumor
that not only is the United Metals Selling Co. no longer

'to hold the umbrella,' but will, In all likelihood, be

liquidated and go out of business. The Amalgamated Cop-

per Co. has been paying some $250,000 annually in com-
missions on copper sales, an amount which, it is conceived,

could easily be saved in large part to the shareholders by

the appointment of a general sales agent who could act

for the various mining companies, dividing the actual mar-
keting expense pro rata. It is thought this could be done
without coming into contact with any of the statutes, State

or Federal. The elimination of so important a factor as

the United Metals Selling Co., if indeed such elimination

is to be accomplished, points out very strikingly the econ-

omies now being enforced in the handling of copper, while
the formation of a voluntary association or the appoint-

ment of a selling agent, to act for the various companies,
will simply be another step toward a final consolidation.

The metal market was improved materially this week by
the sale of some 30,000,000 pounds, mostly for European
account.

The near future will see some of the developing coppers
go into the ranks of the producers. The Miami mill is

to start up in about three weeks. D. C. Jackling has just

returned to New York from a visit to the Ray Consolidated
and the Chino, and says that the Ray mill will start up
about February 20 and will be running at half capacity—
4000 tons daily—by July, and at full capacity by the end
of the year. The Chino plant is to handle 3000 tons daily
and will be in operation in July. The Ray Consolidated
product is expected to cost 9c. per pound, but Chino is

to go after Nevada Consolidated's record as a maker of
cheap copper. The two are expected to produce 40,000,000
lb. of copper marketable in 1911, though it will probably
be late in the year before it actually reaches the market.

Both properties are said to be financed up to the point

of production; Ray Consolidated represents an outlay of

$7,000,000; Chino, $4,500,000. Ohio Copper is to be raised

out of the rut in which it has fallen if present plans

materialize. The report is that Edwin Gould has agreed

to take up the unsold bonds, if F. Augustus Heinze will

step down and out, turning over both physical and finan-

cial management to the new Interests and giving up the

Mascotte Tunnel end of the Ohio Copper organization to

the Denver & Rio Grande. Mr. Heinze's failure to do any-

thing with any of the properties in which he has lately

been interested, except to snarl them up in difficulties, has

not added to his prestige. Just at this time Mr. Heinze

is seeking new fields of endeavor and is said to have just

purchased the Foster property or the Dome Extension in

Porcupine, the purchase being made with funds of the

Davis-Daly Copper Co. and on behalf of the Davis-Daly

stockholders. There is no apex law in Ontario, so that

other mine-owners in Porcupine do not necessarily con-

sider the coming of Mr. Heinze as any particular menace.

The annual meeting of the Pacific Smelting & Refining Co.

was held in New York this week. Theodore Douglas, who
was originally the controlling factor In the company as

the head of the old Douglas Copper Co., retired from the

board, and Frank H. Williams, Nelson S. Haughwout. and

C. M. Vollers were elected as directors. New investors are

said to have taken over the option on the unsold bonds

of the Ray Central Copper Co., and to have taken up a

sufficient block to insure a completion of the development

work now planned. There has been no announcement as

to who controls the new interests. The market in Ray
Central has suffered on account of the withholding of the

report known to have been made and completed by Weed
& Probert. This report was to have been given out at

the annual meeting, but is still being held back; which

action does not tend to reassure the shareholders.

The situation in silver is reviewed by Edward Brush,

vice-president of the American Smelting & Refining Co.

Mr. Brush, who is considered one of the chief authorities

In regard to the white metal, says: "While India remains

by far the most important consumer, no silver has been

purchased by the India Government during this past year

for coinage purposes. It is now approximately four years

since the India Government has been in the market for

silver. During 1910 the total reduction of the treasury

reserve, from October 1909 to May 1910, was 250.000,000

rupees. If a similar reduction takes place this year during

the period of trade demand, it will leave the India Govern-

ment next spring with an amount of coined rupees which
would seem to demand a further coinage. It is not likely

that the India Government would see its stock of coin

reduced to 150,000,000 rupees without taking immediate

steps to guard against a shortage." The tin market has

been cornered. This week saw one or two very feverish

days among the brokers and dealers In tin. Ricard &
Friewall, metal brokers of London, acting for a syndicate

of English and Continental capitalists, whose identity has

not been revealed, have suceeded in accumulating an im-

mense quantity of the metal in London, where there was

said to be on the first of the year some 7355 tons stored

in warehouse, under the control of the syndicate's repre-

sentatives; with the additions made to this amount of

metal since the first of the year, it is estimated that

there is now in storage some $7,000,000 worth of tin. One
day this week tin advanced in London £2 per ton. where-

upon all purchasers on this side became panic-stricken and

commenced to bid the price up, fearing further squeezes.

The situation is particularly important to the tin-plate

interests in this country, as our industries consume over

45% of the world's output of tin. Production in 1910 was
107,259 tons, of which the United States used 47.250' tons.

More than half of the world's supply has heretofore come
from the Malay Straits. The Malay mines are becoming

exhausted and production has been decreased. This con-

dition is one of the factors which has made it iMjssible

for the group of operators mentioned to achieve a position

where they can make the consumer pay their own price.
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General Mining News

ALASKA
The Copper River & Northwestern railway, which has

been in operation for the past 18 months, has been gradu-

ally extended northerly up the Copper river, and by March

it is expected to be finished as far as Kennecott, situated

at the Bonanza mine. The line begins at Cordova, on

Prince William Sound, and when completed to Kennecott

will have a length of 200 miles. The Bonanza is noted for

having vast deposits of high-grade copper ore, and these

have been well developed within the last two years. It is

announced that ore-shipments to the smelter at Tacoma
are to begin as soon as the railroad is completed to Kenne

cott. During the time the railroad construction has been

in progress prospecting has been active in the Copper River

country, and numerous discoveries of gold-bearing ore have

been made. The value of the mineral output of Alaska for

1910 is estimated at $17,400,000, divided as follows: gold,

$16,360,000; copper, $740,000; other minerals. Including

silver, lead, and coal, amounted to $300,000. The gold pro-

duction for 1910 was about $4,000,000 less than that of 1909.

The principal decrease occurred in the placer mining

regions.

ARIZONA
COCHISE COUNTY

The copper turned out at the Copper Queen smelting

plant, at Douglas, amounts to 9.000,000 lb. per month. Of

this, the Copper Queen ores yield 6,000,000 lb., the concen-

trate from the Moctezuma mill, at Nacozarl, yields 2,000,000

lb., and 1,000,000 lb. is extracted from custom ore received

from various mines In Arizona, New Mexico, and Sonora.

The building of a reverberatory and roasting plant at the

Copper Queen works at Douglas is making much activity

there in construction. The Calumet & Arizona smelter, also

situated at Douglas, turned out 4,000,000 lb. of copper in

the month of .lanuary. The Centurian Arizona Mining Co.

has commenced shipping ore from its copper mine at

Dragoon. J. P. Richardson is in charge.

OILA COUNTY

(Special Correspondence.)—One of the churn-drills of

the Miami Copper Co. was moved to the Red Spring claim,

north of the centre of the company's holdings. It is in-

tended to explore this ground as soon as possible and to

hasten the work an additional crew will be put on the drill

at once, thus making two shifts of twelve hours each. This
hole is 1000 ft. north and 800 ft. west of the No. 4 main
working shaft of the company. The other two churn drills

will be continued at exploration work in the western part

of the property. In the underground workings the mine is

being placed in readiness to supply the concentrator. Trol-

ley wires have been strung in some of the main drives. The
large room that has been cut 200 ft. west of No. 4 shaft on
the 420ft. level, in which will be placed the electric motors
to supply the power for haulage system, has been completed
and Is in readiness for installation. Preparations are being
made in the northwest part of the mine for handling the

ore. On the 420ft. level three drifts are being driven to the

northwest, and through chutes all the ore in the level above
will be sent to these drifts and transported by main haul

age to the skip pocket at shaft So. 4. then hoisted and
dumped automatically to the crusher bins in the concen-
trator. Although it was the Intention to start the concen-

trator the first of the year, and to that end men were em-
ployed nights, so many delays have been met with it Is

probable that it will not begin before March 1. The non-
arrival of pipe for the water-line from the pumping station

to the mill has been one of the principal causes of delay.

The new tramway from the concentrator on the hlll to the

railroad in the Miami townsite is approaching completion
and should be ready in the next two weeks. Preparations

are being made to build a dam across the canyon below the

concentrator. This dam will form an impounding pond for

the tailing from the mill. A force of men is building a

wagon-road for the company from the power-house to the

principal works; this road will replace the one that will

be put out of service on account of the construction of the

dam. Mr. Lawton, superintendent for the company, is at

present in Cananea, Sonora, to complete arrangements for

smelting the concentrate.

The Inspiration Copper Co. will shortly begin the in-

stallation of an electric haulage system in its mine work-
ings. For this purpose a 100-kw. generator has been pur-

chased and will be placed in the new power-house situated

close to the Joe Bush tunnel. This generator will be of

sufficient capacity to supply power for the electric motors
of the lighting system and for the 75-ton experimental mill.

The Colorado shaft of this company has been sunk to a
depth of 635 ft., and to reach a depth to correspond with

that of the station on the 500-ft. level of the Bush shaft it

will be necessary to sink 25 ft. deeper. As soon as the

sump and station are cut on the new level a connection will

be made with the Bush shaft. At present the Inspiration

company is employing four churn-drills, one of which is

used in drilling on the eastern end of the property; two
are used in drilling about 1000 ft. north of the Joe Bush
shaft, and the other at the south end, where the drill is in

ore.

MOHAVE COUNTY

Ed. Williams has opened a mine in Aquarius mountains,

the ore from which is said to assay 70% tungstic acid. He
has mined considerable of it and expects to make a ship-

ment. The Frisco Mines & Power Co., operating at Union

Pass, has erected a mill which is now in operation. E. H.

Barton is manager, and the mill was built under his super-

vision.

PIMA COUNTY

The Sasco smelter of the Southern Arizona Copper Co.,

which had been operating on ore from the company's mines

at Silverton, closed down in December. The production

for 1910 was about 6,000,000 lb. of copper, as against

10,500,000 lb. for 1909. Extensive exploration by churn-

drills is in progress on the company's holdings, where cop-

per is disseminated through a porphyritlc country.

PINAL COUNTY

The Ray Con. Copper Co. expects soon to have the first

unit of its concentrating plant ready to operate at Hayden

on the Gila river. The power plant is nearly complete, and

the transmission line extending from Hayden to Ray is

also nearly finished. The ore-crushing plant, situated at

the mines, is likewise approaching completion. The neces-

sary railroad ore-cars for use in transporting the crushed

ore from the mines at Ray to the concentrator at Hayden

are on the tracks. The reservoirs which ^re to hold the

supply of water for the mill have been built. It is reported

that work on the smelting plant has been commenced. Con-

struction work is in charge of George O. Bradley, me-

chanical engineer for the company.

YAVAPAI COU.NTY

The Union Development Co. is operating on two proper-

ties in Black Canyon district, close to Turkey station, on

the Prescott-Crown King railroad. Sinking is in progress

in two shafts, one being at a depth of 84 ft. and the other

at 125 ft. Free-gold ore was found near the surface, but at

greater depth the ore was sulphide. Several carloads of ore

are ready to be shipped from various mines of this locality.

The workings of the Hidden Treasure have been unwatered,

permitting development work to begin. The mill, belong-

ing to this property, is to be put in operation. The Jerome

Tunnel Co. Is to undertake the development of various

properties on the United Verde lode by driving an adit 900O

ft. from a site in Verde valley, below the town of Jerome.

It is estimated that it will intersect ore veins at depths

ranging from 400 to 3000 ft. The plan is to have it serve

for drainage and ore-haulage. The projectors figure on

building a railroad from Dewey, near the Agua Fria, to the

Rio Verde. This would make a direct line for ores of the

Jerome district to the smelter at Humboldt. The general

plan, if carried out, would obviate hoisting and pumping,

and provide a market for the ore.
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CALIFORNIA
CALAVERAS COUNTY

The discovery of a rich placer channel is reported at

Vallicita, near Murphy's, In which nuggets and coarse

placer gold were iound on the Bishop claim. Ten men are

employed.
INYO COUNTY

The Tecopa Con. M. Co., during 1910, shipped 9967 tons

of ore to the smelter at Needles, and 8284 tons to the

A. S. & R. Co. smelter at El Paso. It is stated that

John B. Parish has been engaged to examine the mine

and report as to its prospects and possibilities. The an-

nual meeting of the company was held in Philadelphia on

February 1. Reports from San Bernardino are to the effect

that 11,840 acres have been taken up lately in the Death

Valley region as claims for nitrate of potash, or saltpeter.

The Villareal mine, belonging to the Domingo M. Co., sit-

uated 12 miles from Keeler, has high-grade silver-lead ore

in a 30-ft. vein. Shipments of ore made to smelters in

Utah, amounting to 300 tons, gave the company a net

return of $42 per ton. This ore is taken from near the

surface, the workings being only 46 ft. deep. The South-

ern Pacific Co. is to begin March 1 to change from narrow-

gauge to standard-gauge the part of the railroad between

Soulhern California.

Owengo and Mina, which will make this a broad-gauge

line from Hazen, Nevada, to Mojave, California. About

50 tons of ore daily is being treated at the 15-stamp mill

of the Skidoo Mines Co. This has a gross value of about

$17 per ton, and is mined from four different veins. Other

mines at Skidoo consist of the Corliss, Augurbury, Valley

View, King, Hoyt Bros., and Gilbert, each of which gives

employment to a few miners.

KEBN COUNTY

Barney Osdick, who has a 5-stamp mill in the Stringer

district, near Randsburg, is to install cyaniding equipment
for the purpose of leaching accumulated tailing, about 2000

tons of which is ready for treatment. His mill is to be

kept in operation on ore mined in the Stringer district.

He has a lease on the Gold Bug mine, which supplies part

of the ore on which the mill operates, the balance being

custom ore. The two shaft-houses and nearly all the equip-

ment of the Atolia mine, at Atolia, were destroyed by fire

recently. The fire is believed to have been of incendiary
origin.

MARIPOSA COUNTY

The Bullion Hill mine, situated near Exchequer, in

Quartzburg district, is being developed by a cross-cut, now

in 300 ft., in the course of which a 30-ft. vein of ore was

intersected. At this point driving on the vein was com-

menced, the intention being to cross-cut the vein from

wall to wall at 50-tt. Intervals. Along the cropping of

the veirfshallow shafts were sunk at regular places for

a distance of 1135 ft. The vein is opened by the cross-cut

at a depth of 135 ft. Work began here last September.

The high-grade ore is being hauled to the railroad station

at Merced Falls, and several carloads of it are to be

shipped to a smelter at San Francisco this month. Assays

indicate that the ore grades from $4.60 to $56 per ton. A
mill is to be erected as soon as tests shall determine the

method of treatment required. R. B. Binns and W. J.

Stoneham are superintendent and engineer, respectively.

NEVADA COUNTY

The mill at the Central shaft, and all except 10 stamps

of the North Star mill, have been closed down a few days

in Grass Valley district by reason of an interruption in

the supply of water. This interruption came as the result

of freezing and drifting snow in the ditches at the upper

ends of the flumes in Bear valley. On account of the

same cause the Union Hill and Maryland mines were tem-

porarily closed.

The Town Talk mine, situated between the Union Hill

and Empire, is under option to G. V. Redmayne, who is

said to be negotiating with Los Angeles and Eastern men
whereby the property may be taken under bond. The
Town Talk was successfully operated as a placer mine a

number of years ago, but was opened to some extent later

as a lode mine. There are 147 acres in the holding. It

is stated that a new 20-stamp mill is to be erected at the

Union Hill mine. A 10-stamp mill, formerly at Brandon,

Tuolumne county, has been shipped to Grass Valley to

be added to the 10-stamp mill at the Pittsburg mine.

SACRAMENTO COUNTY

This county has started injunction suits against the

Placer Ditch & Mining Co., and the New Gold Run Ditch ft

Mining Co., charging the defendants with dumping hy-

draulic detritus into the north fork of American river near

the town of Gold Run. A restraining order has been issued

by Judge C. N. Post, prohibiting the defendants from op-

erating by hydraulic processes during the pendency of the

suit.

SHASTA COUNTY

The Balaklala Copper Co. has been operating one fur-

nace at its Coram plant since December 28, and while

the smeltermen consider that the improved Cottrell fume-

controller is eliminating most of the elements that would

be deleterious to vegetation, the committee of the Farm-

ers' Association is insisting on a complete elimination of

the objectionable elements as was stipulated in the de-

cree of the court under which the plant was allowed to

resume operating. Consequently, the relations between

the farmers and fruit-growers on one side and the smel-

termen on the other remain inharmonious.

SISKIYOU COUNTY

The Scott Bar Hydraulic Mining Co. No. 2 now owns the

placer holdings of the Morrison & Carlock Gold M. Co.. the

Scott Bar Hydraulic Co., the C. C. Hicks & Bros., the San

Jose ditch, and the mining properties of J. B. Chase, and the

Mabel mine at Quartz Hill. The new company is to extend

the San Jose ditch from its present terminus, near Thomp-
son creek, to the river at a cost of $22,000. The principal

stockholders In the present organization are Los Angeles

and San Francisco men. Most of the properties are in the

vicinity of Yreka. Dredging ground situated near Yreka,

belonging to Leland and Linscott, is being tested by R. B.

Cottrell with Keystone drills, and if the result be favorable

a dredge will be built.

TUOLUMNE COUNTY

(Special Correspondence.)—Some work is being done

on a new vein at the Dreisam, and 20 tons of ore ex-

tracted in development have been milled, the results show-

ing $4 per ton gold. Assays of the tailing indicated from
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$3.80 to $6 per ton, and hereafter the concentrate will be

saved. The ore was taken from a drift at a depth of 50

ft., where the vein is from 2 to 4 ft. wide. The same

vein will be tapped on the 200-ft. level in the near future.

The property is being operated by James E. Conde, its

owner. With five stamps and a Huntington mill, 25 tons

of ore is crushed daily at the Maddox, operated under

the personal direction of John Frey. The ore Is taken

from a shoot 4 ft. wide and yields $8.50 per ton. The

system employed in the extraction of the gold is a novel

one here, and is giving good results, the loss being less

than 259^. Instead of clear water in the batteries, a solu-

tion of cyanide is used, the pulp and slime passing from

there through an intricate system of treatment. The cya-

nide solution is used over and over again, being pumped

back into the batteries from a receptacle into which it

finds its way. A suit to quiet title to the Clio mine has

been instituted by the Ora Mining Co. against the Clio

Power & Milling Co. It is said the former company, which

recently acquired the property. Is preparing to commence

operations. Driving on the 2-ft. vein from the bottom

of the shaft is in progress at the Black Oak mine. It is

believed that the lode is the same which made the mine

famous years ago. The ore is of good grade. Ten tons

of extremely high-grade ore from the rich shoot recently

uncovered in the Gianelli mine, near ArastraviUe, will be

milled at the Driesam. It is reported that the Confidence

mine has been sold. A short suspension of operations at

the Soulsby and other mines on the East Belt has been

forced by the breaking of the Tuolumne Transmission Co.'s

flume far up in the mountains.

Tuolumne, February 4.

COLORADO
CLEAB CREEK fOUNTY

(Si)ecial Correspondence.)—The Sunburst, Astor, and

Scepter mines, on Democrat Mt., have been taken under bond

and lease by W. O. Robinson. Work has commenced and

operations will be through the Scepter adit. The operator

is endeavoring to open a body of zinc ore, and if the show-

ing warrants it a mill will be constructed. The McClellan

Mountain M. & M. Co. is developing the Vesper property. A
streak of $70 gold-silver ore was recently opened. Another

contract has been awarded by the Santiago-Montezuma M.

4 M. Co. to drive the drift on the Santiago vein from the

Wilcox adit. The length of the drift will be 1250 ft. Sev

eral wagons and teams arrived from Denver this week to

haul ore from the Santiago mine to Georgetown. It is pro-

posed to market at least four carloads of smelting ore each
week. Work is under way at the Sidney adit In East Ar-

gentine, and raining is confined to the Ontario vein. The
compressor plant will be started as soon as sufflcient water

is available. Development has been commenced at the

Rosebud, on Democrat. G. W. Teagarden, the manager,
states that funds have been provided.

Georgetown, February 4.

(Special Correspondence.)—The Big Five Investment Co.

has purchased from Mrs. Sarah A. Bronson the West
Dove's Nest lode claim at $7500 cash. The property lies on

the course of the Central adit and was a heavy producer

from shaft development. Shipments are being made from
the New Era mine at Freeland, average returns of $60 per

ton in gold, silver, and lead being received in settlement.

James Cousins is manager. The Mendick mine is again a

shipper of ore. Returns of 3 oz. gold and 60 oz. silver per

ton are being realized. John Owen, of Idaho Springs, is

owner. The Oneida mine is classed among the heaviest

shippers of the Idaho Springs district. An average of 30

tons of smelting ore is being marketed daily.

Idaho Springs, February 5.

I>OI.ORE.S ( ()l .NTV

(Special Correspondence.)—The old United Rico proper-

ties of Rico are to be reorganized. Some three or four

years ago United Rico was taken up by a New York Stock

Exchange house and something of a manipulated market
made, in which shares were forced up to $1.37 or higher.

Recently stock was sold at Ic. per share. A rather elaborate

reorganization plan has been submitted to the shareholders,

in which the reorganizers provide for themselves nearly

everything except a direct deed for the property to them-

selves. Stockholders' comments, so far as heard, evidently

imply that they think they are to be 'strong armed' out of

whatever interest they may have.

Rico, February 4.

GILPIN COUNTY

(Special Correspondence.)—A streak of solid ore con-

taining tree gold has been uncovered on the 150-ft. level of

the Puzzle mine situated on Bobtail hill. The discovery

was made by Ellis Vistine, a lessee. The Susan Mary mine,

in Lake gulch, has been turned over to the Eastern De-

velopment Co. Operations have been commenced under
direction of John Brohl. The Navajo property in Russell

district has been sold by S. T. Harris to the Santiago Mines
Co. Development has been started. The Howard mine has

been purchased by the Cashier G. M. & R. Co. The property

adjoins the Pittsburg and is situated in Russell district.

Central City, February 4.

LAKE COUNTY

Franklin Ballon, who has a lease on the Fortune mine,

Little Ellen hill, is mining and shipping ore. Messrs. But-

ler and Hoskins, of the faculty of the Golden School of

Mines, were recently in Leadville, and while there obtained

100 lb. of specimen ore from the various mines, which is to

be distributed among mineralogists and universities in this

country and Europe. The first carload shipment of ore was
made last week from the Helena mine, on Iowa gulch. It

was of good grade, and contained lead, silver, and gold.

The Helena operators have had a hard problem in handling

the water in the mine. It has been lowered to the 500-ft.

level, on which work has been started. The Virginius, on

Fryer hill, under lease to P. H. O'Brien, has been re-tim-

bered, and mining operations have commenced. This

property, previous to the letting of this lease, had been idle

many years. The Garbutt shaft, Breece hill, has been

equipped with an electric hoist and an air-compressor. The
steam plant is now used for heating purposes. John Cor-

tellini has charge. In the Amity mine ore is being taken

out which contains an ounce of gold per ton. Formerly

silver predominated in this mine, and it seems that the

amount of gold is greatest in the lower levels. The Pro-

gressive shaft is being unwatered, and when the water has

been lowered to the first level a pump will be installed there,

and exploration work started.

SAGUACHE COUNTY

(Special Correspondence.)—A contract is about to be let

for driving a 6000-ft. adit at Bonanza. It is announced that

plans and specifications may be seen at the office of Dorsey

& Hodges, Boston building, Denver, and the offices of

Simonds & Burns, Liberty Tower building. New York City.

Denver, February 6.

TELLER COUNTY

Charles Ladd. a lessee on El Paso ground, in Cripple

Creek district, has discovered a SVVft. vein of high-grade

ore. He has a force of men mining and shipping from

three to five carloads per week, the returns from which

run from $45 to $90 per ton. Other lessees on the EI Paso

are doing well also. During January, 24 cars of ore were

shipped from the Pride of Cripple Creek mine. A 5-ft. vein

was opened on the 600-ft. level, the ore in which samples

$18 to $25 per ton. Eight sets of lessees are at work in

the Anchoria-Leland mine, all of them shipping ore, the

grade of which is $12 to $22 per ton. Lessees on Block

6, in the Vindicator mine, have taken out 125 tons of ore

per week for many weeks, which is reported to assay about

$30 per ton. The greater part of this mine is being operated

on company account. There is a large tonnage of low-grade

ore on the dumps at the Ajax mine to be treated in the

new mill which Is to be finished in the next two months.

The project of driving another drainage tunnel, 500 ft.

deeper that the Roosevelt adit, is under consideration. In

order that the expenses of such an undertaking may fall

equitably upon all mining properties that would be bene-

fited by such drainage, an effort will be made to secure the
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enactment of drainage-district legislation, which, of course,

would be applicable to all other mining regions of the State

as well as to Cripple Creek district.

IDAHO
SHOSHONE COUKTY

The Federal Mining & Smelting Co. is erecting an ad-

dition to its Morning mill, at Mullan, in which 119 Mac-

Quisten tubes are to be installed for treating the table mid-

dling, consisting of zinc and siderite, or iron carbonate,

and lead. According to tests, the separation made by the

tubes will result in a 50% zinc product and a lead concen-

trate; the siderite will come out as a tailing. The initial

unit of this part of the plant is to have a capacity of

100 tons per day. The tests were made by the General

Engineering Co. at Salt Lake.

MISSOURI
JASPER COUNTY

(Special Correspondence.)—The new Webb City lead

smelter has started operations since the beginning of the

year, making the fourth plant in the district. The smelter

started with the jumbo furnace; the force of 50 men will

be increased to 75 men when the slag and fume collect

sufficiently to start the blast-furnace. The Old Judge mine
at Oronogo, which has been operated by several companies
in the past with varying success, has just been taken over

by a new company. The ore here is combined with a black

flint matrix which makes separation difficult and furnishes

quite a milling problem. The new company is putting the

large mill in order. Another company has secured a lease

on the tailing pile, which contains 100,000 tons of material,

and a new sludge mill has been built to treat them. Prep-

arations have been made to reopen the Porter mine at

Carthage, which has been a producer in the past, but the

greatest problem has been to handle the water. Pumps
have been installed and the ground will soon be so drained
that work may begin. Vesuvius mine, northwest of

Carthage, is to be enlarged by the addition of a rich 40-

acre tract adjoining the land already worked. A 300-ton

mill will be built on this property.

Joplin, February 3.

MONTANA
BROADWATER COUNTY

(Special Correspondence.)—The Keating Gold Mining
Co., operating in the Radersburg district, did not sustain

any serious damage to its property through the explosion

of dynamite on the 200-ft. level, that caused the death of

six men. Some of the timbering was damaged, but this did

not interfere with the working of the mine, as the per-

pendicular shaft was used pending the repairs to the in-

clined shaft. Jesse B. Roote, a director of the company,
states that shipments are being kept up and that the re-

pairs will be made within a week or two. In October the

gold averaged $17.74 per ton, November $21.20 per ton, and
December $24.10. The December earnings above cost of

operating were $25,000. The property is now equipped with
an economical plant for the extraction of ore, and only one
vein is being worked, while there is surface showing equally

good on two other veins within reach of short cross-cuts.

The ore consists of iron sulphide with gold.

Radersburg, February 4.

NEVADA
HUMBOLDT COUNTY

A report concerning the Seven Troughs Coalition Mines
Co., for 1910, issued by L. A. Friedman, the manager, gives
information as follows: There is more ore blocked out in

the mine and in the bins ready for milling than at any
previous time; the shoot recently followed on the 500-ft.

level has a width of 3 ft.; the solidity of the formation at
that depth makes it possible partly to eliminate the expense
of mine timbers. There was received $2200 as royalties
from lessees, and $51,715 for ore, $1380 for concentrate,
$14,792 for bullion sold. Disbursements included $1612 for
hauling, $4015 for Supplies and construction, $5860 for mill-
ing, $29,913 for labor.

LANDER COUNTY

The Austin-Manhattan is reported as being operated suc-

cessfully; the second shipment of concentrate was made re-

cently. The process involves dry concentration and electro-

magnetic separation.

NYE COU.VTY

The ore produced at the principal mines at Tonopah for

the week ended February 4 was as follows: Tonopah, 3500

tons; Belmont, 1650; Montana-Tonopah, 1051; Tonopah Ex-

Tonopah, Nevada.

tension, 980; West End, 400; MacNamara. 50 tons, a total

of 7631 tons, of an estimated value of $190,775.

WHITE PINE COUNTY

(Special Correspondence.)—For the quarter ended De-

cember 31, 1910, the Nevada Consolidated treated 592,320

tons of ore, the gross yield of which was $2,503,934.22. The
cost of extraction was $399,264.06; transportation, $157.-

062.67; reduction, $1,285,755.95; leaving a net yield for the

quarter of $661,851.54. The bullion tax for the quarter

amounted to $11,913.33. This is the best showing made by
the company, which, however, has not yet reached the limit

of its production for its present equipment. For the past

six months only six sections of the concentrating plant

have been running as an average. The equipment at the

smelter to provide for changing from coal to oil for fuel

for the reverberatories is rapidly approaching completion,

and will soon be tried on reverberatory No. 5. A train-

load of oil is now on the way from San Francisco.

The first concentrate from the new plant of the Tungsten
company was shipped to New York last week, and Is ex-

pected to average about $500 per ton. The mill is working
satisfactorily, but owing to the cold weather is running but

one shift in twenty-four hours. When spring comes it will

be operated on regular time, and is expected to turn out be-

tween three and four tons of concentrate per day.

The new Giroux shaft is now fully equipped. The pumps
on the 1200-ft. level were started this week. The battery

of eight boilers has been tried, and is working satis-

factorily, and the two engines will be in operation within

two weeks. Two compartments of the Giroux shaft have
reached 1400-ft. depth, and work has been commenced to

raise the other three compartments from the 1400 to the

1200-ft. station. A pump will then be installed at the 1400-

ft. station, and a cross-cut started from that point to the

Alpha workings, a distance of 700 ft. The cross-cut from
the 1200-ft. level has been driven 375 ft. toward the Alpha
workings, when work was discontinued owing to the heavy
inflow of water. As soon as the pumps are in good work-

'

ing order the cross-cutting will be continued, and is ex-

pected to break through the lime into the orebodies in a
short distance. Many mining engineers who have ex-

amined the equipment of the Giroux shaft pronounce it the

best in the United States.

Ely, February 6.

OKLAHOMA
OTTAWA COUNTY

(Special Correspondence.)—The Midas L. & Z. Co. is a
new concern workl-ng in the western part of the Miami
camp. The property is turnin.g out a carload of concentrate
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per week, though the ore is being held for higher prices.

Both galena and zincblende are produced, the blende being

high grade. Ore is being mined on the 100 and 127-ft.

levels. The Turkey Fat mine is starting new development

on a lease north of mill, which will be the deepest develop-

ment in that camp, the bottom of the ore face being at 335

ft. The first traces of the mineral are found at 295 ft. and

a 2-compartment shaft 6 by 10 ft. is being sunk. The L. C.

Church company is installing another large pump with a

capacity of 2000 gal. per minute. One pump is now run-

ning day and night, and with the two pumps running

steadily it is thought the entire camp can be kept drained.

If this is possible, several mines and mills will resume

operations, which have been shut down because of difficult

water conditions. This company has completed the mill

and built a tramway from one of the shafts to the mill.

The Miami Amalgamated is making 12,000 lb. of lead and

10,000 lb. of zinc per day from the new drift. A large cave

occurred which endangered the old workings and made it

Imperative to go beneath in order to get to the best grade

of ore. This company has one of the largest mills in the

Miami camp. Two shafts are used to hoist the dirt, one

at the mill and the other to the north. The lease is known
as the Sullivan tract.

Miami, February 3.

OREGON
JOSEPHINE COL'.NTY

(Special Correspondence.)—A recent discovery was made
at the Almeda mine upon reaching the contact at the

300-ft. level from the shaft. The ore lies on the hanging

wall slate and is of the character locally known as grade

No. 1, being the same as that opened by levels and adits

above, having gained somewhat in value, however, with

the additional depth. The increase in value is mostly in

copper, the gold and silver remaining about as before.

Mineral occurs mostly as gray-copper and chalcopyrite,

carrying gold and silver. Drifts are being driven both

ways upon the ore with gratifying results, and all pos-

sible speed will be urged in reaching the vein at the 500-ft.

level.

Galice, Oregon. January 23.

TENNESSEE
The Tennessee Copper Co. has reached a settlement

of Its smelter-fume difficulty by agreeing to cut down the
roasting of ore between May 20 and September 1 to a
point where all of the injurious fume can be handled by
the sulphuric-acid plant.

UTAH
SALT LAKE COUNTT

The Ohio Copper Co. is drilling a well close to the settling
pond, below the Lark mill, and although only 100 ft. of
depth has been gained so far, ^he well is making plenty of
water. This system of wells will afford a reserve water
supply which will banish all fear of future shortages from
the calculations of those in charge. No attempt is being
made at the Ohio mill to force tonnage. Experience has
shown, at is said, that between 1500 and 1600 tons of ore
per day affords a much more satisfactory operation, a better
saving of metals, and prevents wear and tear on the equip
ment, than were the management to crowd 1700 to 1800
tons through the plant daily. The concentrate is running
from 25 to 30% copper, while the gold and silver will reach
about $1.25 to $1.50 per ton of concentrate.
The Utah Metal Mining Co., having mineral holdings

In Bingham and West Mountain district, is driving a
drainage and transportation adit, which will be 12,000 ft.

long when finished; and about half this distance has
been driven. The bore is 8 by 10 ft. cross-section, equipped
for electric haulage, and is to open mineral veins at a
depth of 2300 ft. A connection is to be made between this
and the Whitley tunnel, the latter being driven from the
Bingham side. The tonnage of custom ore received by the
International Smelting & Refining Co. at its Tooele plant
Is Increasing. In addition to the ore received from the

Highland Boy mine, and the concentrate from the South
Utah, Beaver county, ores from ten others are being re-

ceived. The December output of concentrate sent in by
the South Utah amounted to 2067 tons, averaging 10.46%
copper; in addition to this it contained 137 oz. gold and
2296 oz. silver. In the Ohio mill, Bingham district, a new
type of crushing equipment, designed by E. A. Wall, is

being Installed,

CANADA
BRITISH COLUMBIA

(Special Correspondence.)—The report of the Le Roi No.
2, Ltd. covering operations at the Josie mine for December
1910, shows that 2390 tons of ore and 138 tons of concen-
trate were shipped. The smelter receipts were 138,324 for
2387 tons of ore, amounting to $37,539, and 98 tons of con-
centrate, $1785. During the same month the cost of de-

velopment was $9500; ore production, $8500; and milling
$1400, a total of $19,400. The drifting and cross-cutting
amounted to over 460 ft. Assays obtained on the 500-ft.

level showed 1 oz. 13 dwt. gold, and 3% copper for a width
of 3'... ft., and 16 dwt. gold and 5% copper over a width of

4 ft. The shipments of ore from Rossland district for the
week ending January 28, were as follows: Centre Star
mines, 3464; Cliff mine, 120; Le Roi No. 2, Ltd., 305; Le
Roi No. 2 (milled), 300; Le Roi mine, 215; Nickel Plate,

22 tons.

Rossland, February 4.

(Special Correspondence.)—The Granby company has
bonded a group of mineral claims on Copper mountain near
Chesaw. This deal will involve an expenditure of $100,000

if the bond is finally taken up. Diamond-drilling is to be
started at once, the necessary machinery being hauled in

to the group over snow roads. The shipments of blister

copper from the Granby smelter for the week ended Janu-
ary 28, amounted to 405,000 lb. During December there
was treated at this smelter 98,309 tons of ore. The copper
production was 1,645,613 lb., and the value of the metallic

content, $101,000. The official statement of the output for

1910 shows this to have been 20,018,048 lb. It is announced
that the directors of the British Columbia Copper Co. have
decided to put the stock of the company on a 10% dividend
basis, payable quarterly in dividends of 2'/.%. The shares
of the company have a par value of $5. A method of min-
ing has been adopted at this company's big mines, intended

to prevent the waste getting mixed with the ore in the glory

hol«s and large slopes, as has been the case, to some extent,

during the past two months, and which has resulted in the

treatment cost being increased about 48c. per ton over what
it should be. The Consolidated company will commence
shipping from its Rawhide property next week. The dia-

niond-driHing that has been in progress on the Ironclad and
Fairplay claims has been stopped for the present. It is re-

ported that the operators of the Argo development tunnel

at Greenwood have opened a good vein of copper-silver ore.

It is anticipated that the Hedley Gold Mining Co. will soon
declare another double dividend, as the profits lately have
been running close to 35%. At the Midway coal property

of the Boundary Mining & Exploration Co. the engineers

have decided to put in an initial plant and begin work. The
work so far done has developed No. 3 vein about 500 ft.

There are 6 veins on the property to be developed, which
the new shaft will provide means of working. The ore

shipments from the Boundary district for the week ended
January 28 were as follows: Granby mines, 22,993; Jack-

pot, 515; Mother Lode, 6392; No. 7, 85; Rawhide, 5200;

Snowshoe, 2446 tons.

Phoenix, February 4.

(Special Correspondence.)—The bond on two groups of

claims on Roche de Boule mountain has been taken up by
R. P. Trimble of Portland. The group comprises 11 claims
at the head of Juniper creek. The purchase price was
$65,000. The vein is 8 ft. wide, 4 ft. of which assays 3%
copper and $3 gold and silver. The Silver Pick group on
9Mile mountain has been bonded for $45,000. Several veins
of good ore have been opened on this property.

Vancouver, February 4.
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Personal
Professional men are Invited to send news of their engage-

ments and travels. Such news is Interesting to friends.

C. W. Mebbill Is in New York.

F. A. Keith has gone to New York.

W. H. Wiley has returned from Peru.

George Mackenzie is in San Francisco.

H. W. Dubois visited San Francisco this week.

C. H. MuNRO is returning to San Francisco from London.

Thomas Cox is at Coalinga for the Nevada Petroleum

Company.

H. A. McQueen is at Marysville, California, examining

gravel property.

J. P. HuTCiiiNS and Nobmax Stines are in the Ural moun-

tains, near Ekaterinburg.

CoKTi.ANDT E. Palmer has removed his office to No. 2

Rector street, New York.

T. Lane Carter lectured recently at the University of

Chicago on 'Mining in Africa.'

Thomas T. Read lectured this week at the University of

California on 'Mining in China.'

E. B. WEB.STER has left the Red Cliff mine, Stewart, and is

at Vancouver, British Columbia.

J. M. Callow, of Salt Lake, was at Denver and Leadville

last week on professional business.

W. H. Lepfingwell, of Bishop, California, was at Salt

Lake and Bingham, Utah, last week.

Leo Von Rosenberg has removed his office to 11 Broad-

way, Bowling Green building. New York.

Richard Roeloffs, manager for the Cresson Con. Co. at

Cripple Creek, has gone to Chicago for a few days.

James E. Chapman, lately with the Amparo Mining Co.

at Etzatlan, Jalisco, is spending a vacation at Soldiers

Grove, Wisconsin.

William E. Fenwick. Jr., of Detroit, Michigan, recently

left tor Bisbee, Arizona, to take charge of the engineering

work at the Bisbee Extension Mining Co.'s property.

W. H. Aldridge, formerly metallurgist for the Colorado
Smelting Co., at Pueblo, Colorado, and manager of the

Great Falls. Plant of the United States S. R. & M. Co.. has

been elected managing director of the Inspiration Copper
Company.

The San Francisco Section of the Mining & Metallurgical

Society of America met February 6 at the Palace Hotel.

Messrs. S. B. Christy, E. A. Hersam, E. T. Dumble, Albeit

Burch, Charles Butters, F. W. Bradley, H. W. DuBois, A. C.

Lawson, W. H. Aldridge, and H. F. Bain being present.

JANUARY COPPER REVIEW

By M. E. Appelbaum
The fluctuation in the price of copper during the month

of January was between 12% and 12% cents, the decline

starting upon the publication of the December statistics

and continuing well toward the end of the month." The
European market strengthened considerably in the last

few days of .January, principally because of the report

that the New York Central will electrify its railroad and
requires for that purpose about thirty million pounds of

copper. I do not agree with the pessimistic opinions being
expressed as to the probable course of prices. It is quite

true that at the present rate of consumption and produc-
tion the surplus can be reduced but gradually; but, even
if it takes a little longer, when it is accomplished the

metal will be on a sound basis. It is certainly reassuring
to find that such conservative men as are at the head
of systems like the Union Pacific and the New York Cen-
tral are ready to commit their roads to expenditures of

large amounts of money, indicating, in my opinion, a

trend toward better business.

Market Reports

LOCAL METAL PRICES.
San Francisco, February 9.

Antimony 12—l^c Quicksilver (flask) 48H
Electrolytic Copper 14>i-15Hc ' Tin «-4(%c
Pig Lead 4.75—5.70c Spelter ^—^%c
Zinc dust, 1400 1b. casks, per ia01b.,BmallloU8a..30-9.75; large 87.60—8.60

METAL PRICES.

By wire from New York.

Average dally prices in cents per pound.

Electrolytic
Date. Copper. l^ead. Spelter.

Feb. 2 12.28 4.48 5.40

" 3 12.28 4.48 5.40

" 4 :
12.28 4.48 5.40

" 5 Sunday. No market.
" 6 12.'28 4.48 5.43

" 7 12.28 4.48 5.44

" 8 1-2.28 4 48 5.45

ANGLO-AMERICAN SHARES.
Cabled from London.

Feb. 1.

t s. d.

Camp Bird 1 IS 6

El Oro 1 6 9

Esperanwi 1 10 8

Dolores 1 5

Orovllle Dredging 7

Mexico Mines 7 13 9

Tomboy 15 6

(By courtesy of W. P. Bonbright & Co.. 24 Broad

Sliver,
per oz.

52>4

52H

si%
52

51?4

Feb. 9.

£ s. d.

1 5 9

1 « 3

1 13 9

I 5
• 7

7 7

15

6

St.. N. T.)

COPPER SHARES—BOSTON.
Closing prices.

Feb. 9.

Adventure 8 6

Allouez 34

Atlantic *%
Calumet & Arizona 53

Calumet* Hecla 522

Centennial 12>i

Copper Range 67

Daly West 3

Franklin 9H
Granby 34}^

Greene Cananea, ctf m
Isle-Royale 13}^

La Salle *%
Mass Copper 7

(By courtesy of J. C.

Closing prices,

Feb. 9.

Mohawk t «
North Butte »%
Old DoralDlon 40H
Osceola 107

Parrot 12H
Santa Fe lii

Shannon _ 1154

Superior * Pittsburg _ 14<)^

Tamarack 44

Trinity 4

Utah Con _ 12

Victoria 2S4

Winona »

Wolverine I»
Wilson. Mills Building.)

MINING STOCK QUOTATIONS—NEW YORK.
(By wire from Catlln & Powell Co.. New York.)

Closing prices,

Feb. 8.

Amalgamated Copper 8 6^
Arlzona-Cananea 3J^

A. S. A R. Co , 80

Braden Copper 3J4

B. C. Copper Co 6H>
Butte Coalition 18H
Chino 21Ji

Davis Daly IH
Dolores 5

First National 1%
Glroux - SK
(ireene-Cananea 6%
Guanajuato Con %
Inspiration 8

Kerr Lake 1%
La Rose .•>. *%
Mason Valley 9%

Closing prices,

Feb.

Miami Copper $ aO!<

Mines Co. of .-Vmerica 5

Montgomery-Shoshone _ %
Nevada Con I9%
Nevada Utah 1%
Niplsslng 11

Ohio Copper IJ^

Kay Central _ t%
Ray Con 17^
South Utah %
Superior & Pittsburg 14JJ

Tenn. Copper 38

Trinity *%
Tuolumne Copper _ *%
United Copper _ 4J4

Utah Copper 45>^

Yukon Gold 4

SOUTHERN NEVADA STOCKS.
San Francisco, February 9.

Atlanta 8 13

Belmont 5.96

Booth 6

Co umblaMtn 3

Combination Fraction 12

Fairview Eagle 39

Florence 1 60

Goldtleld Con 6.70

Gold Kewenas 6

Great Bend 1

Jim Butler 29

Jumbo Extension 30

MacNamara S IS

Mayflower 8

Midway 14

Montana Tonopah 90

Pittsburg Silver Peak 81

Rawhide Coalition 3

Round Mountain _ 43

Silver Pick 5

St. Ives 16

Tonopah Extension 1.02

Tonopah ofNevada 8.00

West End 56

(By courtesy of San Francisco Stock Exchange.)
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Decisions Relating to Mining
Specially reported for the Mining and Scientific Pbess.

LOCATION OF MINE—MONUMENT

Under the statute of Idaho, the locator of a mining claim

is required to erect a monument at the place of discovery

upon which, among other things, he must place the dis-

tance claimed along the vein each way from such monu-

ment.

Flynn Groupe Mining Co. v. Murphy, (Idaho) 109

Pae. 851. June, 1910.

NOTICE OF LOCATION

Where a mining claim appears to have been located in

good faith, it will be deemed sufficient, if by any reason-

able construction the language used in the location notice

describing the claim and referring to natural objects and

permanent monuments imparts knowledge of its location

to a subsequent locator. Under the Idaho statutes the

location notice is not required to describe the exterior

boundaries of the claim. Under such a notice no techni-

calities will be resorted to, in order to sustain a relocation

of the same ground.

Flynn Groupe Mining Co. r. Murphy, (Idaho) 109

Pac. 852. June, 1910.

EXCESSIVE MINING LOCATION

An excessive mineral location made through mistake,

where the locator was acting in good faith, renders the

location void only as to the excess; but where the locator

has purposely Included within his exterior boundaries an
exclusive area for the fraudulent purpose of holding the

entire area, then it all becomes void. So if the location

is made so large that It can not be deemed an Innocent

mistake, fraudulent conduct in the location may be pre-

sumed. And where the exterior boundaries include such
an unreasonable excessive area that such boundary lines

can not be said to impart notice to a prospector of a min-
eral location or discovery within a reasonable distance of

a lawful claim, then the location will be held void on
the ground that the boundaries of the claim have not been
marked and established as required by law.

Nicholls t;. I^ewis & Clark Mining Co., (Idaho) 109

Pac. 845. June, 1910.

DCTY OK MINE OWNER TO KEEP MINE SAFE

In an action by a miner injured by the falling of rock
from the roof of an entry to a mine, he cannot recover
without alleging and proving actual or constructive notice
to the mine owner of the danger, where such an action
Is based on the master's common-law duty to keep a safe
place for his servants to work in. But where such an
action is based on the duty imposed by the statute of Kan-
sas requiring a mine owner to keep careful watch to see
that rock overheafl is carefully secured against falling as
excavations are advanced, a miner injured by rock falling
from the roof can recover without alleging and proving
that the owner had actual notice that the rock was loose,

or that the rock was In such condition long enough to

charge the owner with constructive notice. Under the
statute a miner has the right to rely on the performance
by the mine owner of the duties Imposed upon him by the
statute to Inspect and keep the roof of the entry securely
proped so as to prevent such an accident, and the miner
Is not guilty of contributory negligence for failure to see

that the rock was loose. This statute was not Intended
merely to declare the common-law duty, but It requires
more than ordinary diligence to furnish a safe place for

the miners to work. And the negligence of the foreman
to perform these statutory duties Imposed upon the master
is the negligence of the master himself.

Little V. Norton Coal Co., (Kan.) 109 Pac. 768. July,

1910.

Recent Publications

Production of Iron and Steel in Canada in 1909. By
John McLeish. Canada, Department of Mines, Bull. No. 79.

Pp. 35. Ottawa, 1910.

Production of Coal and Coke in Canada in 1909. By
John McLeish. Canada, Department of Mines, Bull. No. 80.

Pp. 36. Ottawa, 1910.

Department of Mines of Canada, Its Organization and
Its Work. By Alfred W. G. Wilson. Reprinted from
Economic Geology, November 1910. Pp. 12. Lancaster, 1910.

Production of Cement, Lime, Clay Products, Stone, and
Other Structural Materials, in Canada, in 1909. By
John McLeish. Bull. 85, Canada Department of Mines. Pp.

47. Ottawa, 1910, A statistical report.

The Production of Petroleum in 1909. By David T.

Day. U. S. Geol. Surv. Advance chapter from Mineral

Resources of the U. S., 1909. Pp. 129. Washington, 1911.

A statistical presentation of oil production by States,

Provinces of China. Issued as a supplement to the

National Review, Shanghai, 1910. Description of the va-

rious provinces of China, giving much valuable statistical

and other information, with an account of the Government

of China.

Phosphates in Montana. By Hoyt S. Gale. Bull. 470-A,

U. S. Geol. Surv., advance chapter from Contributions to

Economic Geology for 1910. Pp. 9. Washington, 1911. This

Includes details regarding the new field recently discovered

by the Survey officials near Butte.

Geology of the Mount Radiant Subdivision of the

Westpobt Division, New Zealand. By Ernest John H.

Webb. Geol. Surv., New Zealand, Bull. 11 (New Series).

Pp. 46. Maps, index. Wellington, 1910. A geological de-

scription of the copper-bearing region of the extreme north-

ern part of the Westport division.

Mineral Resources of Alaska in 1909. By A. H. Brooks

and others. Bull. 442, U. S. Geol. Surv. Pp. 432. Maps

and Index. Washington, 1910. An interesting account of

mining In various parts of Alaska, Including gold placers

and quartz mines, coal, tin, and other deposits of economic

Interest and value. Individual papers have been distributed

in advance.

Transactions of the Mexican Institute of Mining and

Metallurgy, 1909-1910. Pp. 262. 111. Mexico, 1910. This,

the first volume of the new Institute, is replete with Im-

portant papers and maps and gives assurance that the

youngest of the American national associations of mining

engineers has set high standards. The volume is printed

partly in Spanish and partly in English. It is well edited

and printed, and contains particularly Interesting informa-

tion regarding cyanldation.

Proceedings Sydney University ENCiNEaiRiNo Society, 1909.

Pp. 191 + 8. 111. Sydney, N. S. W., 1910. It is apparent from

the papers presented in this volume that Sydney University

keeps In close touch with the engineering problems of New

South Wales. As is natural, coal takes first place among

the minerals discussed, though irrigation, harbor improve-

ment, and transportation problems are not neglected. F.

Danvers Power treated fully the 'Coal Industry of New
South Wales' in his presidential address. This was fol-

lowed by an article on the 'Crushing Strength of Coal and

the Strength of Mine Pillars' by Arthur Jarman, professor

of mining engineering. University College, Auckland, New
Zealand. In this, data derived from American tests and

practice are supplemented by the results of new tests on

Taupirl lignite, but on the whole the paper serves to em-

phasize the need of more data before mining engineers can

proceed with security to plan underground workings.
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Book Reviews

Any of the books noticed In this column are for sale by.

or can be procured from, the Mininq and Scientific Pbesb.

The Mineral Industry, 1909. Edited by W. R. Ingalls.

Pp. 877. The Engineering and Mining Journal, New York,

1910. Price $10. For sale by Mining and Seientic Press.

This, the eighteenth volume of the series established by

R. P. Rothwell, is, we understand, the last that will be

published by Th'e Engineering and Mining Journal. The

work will hereafter be carried on by the McGraw-Hill Book

Co., and Albert H. Fay will succeed Mr. Ingalls as editor.

In a way, therefore, the volume marks the close of a period.

The usefulness of 'The Mineral Industry' is widely recog-

nized. R. W. Raymond has felicitously referred to it as

the 'first aid' to an engineer, and it deserves the title. As

a general summary of the business of the year it forms a

convenient starting point tor any investigation, and the

bibliographies and references in the text enable anyone

quickly to find the additional details needed. Originally

the volume also gave complete statistics of production in

advance of those issued by the Government. The officers

of the Geological Survey concerned with the 'Mineral Re-

sources' have, however, improved their service as to prompt-

ness, and the editor of 'The Mineral Industry,' has, in a

proper effort for greater accuracy, fallen farther and farther

behind, until now the two publications come out at about

the same time. Despite the fact that part of the reason

for publication of the volume is therefore gone, it has made
a name and a place for itself in other ways and is recog-

nized to be an indispensible handbook. The present volume

is no exception to the rule of high excellence set by its

predecessors, and Mr. Ingalls and his associates deserve

the thanks of the mining profession for their painstaking

work. In passing the duties over to his successor the

editor may well be conscious of having accomplished some-

thing of real value to his fellows, something for which

they are properly grateful.

H. F. B.

North American Index Fossils. Invertebrates. By A. W.

Grabeau and H. W. Shimer. Vol 1, Protozoa, Gasteropoda,

pp. 853; Vol. 2, Conularida to Echinoidea, and appendices,

pp. 909. Fully illustrated. A. G. Seller & Co, New York.

For sale by Mining and Scientific Press, price for the two

volumes, $12.75.

Paleontology has become a highly specialized science.

The refinements in classification that have been made pos-

sible by newer methods of study and the large number of

species known, have buried the ordinary geologist under an

excess of information. No mining man has time to know
the fossils, and yet he must often hazard a guess as to

stratigraphy where fossils are important. Faulting of

Cretaceous against Tertiary beds may be so masked as to

resemble an anticline and so indicate favorable conditions

for oil, and only a knowledge of paleontology can save a

blunder. It is true that a little knowledge is a dangerous

thing, but in this case, and there are others, a very little

knowledge would be a great safeguard. To describe the

index fossils so that they may be recognized without too

great special study, is the task of Messrs. Grabeau and
Shimer have attempted. We believe they have succeeded.

quite as well as is possible at present. Successive editions

of the work will doubtless permit of minor improvements,

but in general the plan adopted is correct. It is not new or

untried, except in its application to this field. Gray's

'Manual of Botany' and Jordan's 'Vertebrates,' both highly

useful books, were built on the same plan. If the new
works do as much to stimulate Intelligent interest in fos-

sils and to help the man who must work alone to unravel
stratigraphy, as was done by the books mentioned, it will

have justified its existence. The 'North American Index
Fossils' Is the only book occupying a large field and should
be widely used.

AUSTRALIAN COPPER PRODUCTION

During 1910, 54,624,800 lb. of copper was produced by

the Mount Morgan, Mount Lyell, Great Fitzroy, and Great

Cobar, the four largest copper mines in Australia. Of this

amount 17,263,680 lb. was from Mount Lyell, 15,113,280 from

Mount Morgan, 14,804,320 from Great Cobar, and 7,443,520

from Great Fitzroy. December production from Great

Cobar is not yet reported. Great Fitzroy commenced opera-

tions in April, having been closed down the four previous

months, during which time its smelter was being enlarged.

TIN IN THE BLACK HILLS

At the tin mines at Tinton It is reported that the com-

pany has solved the problem of treating the ore, and now

returns will be measured merely by mill capacity, as a

vein 100 ft. wide invites mining on a big scale. At the

Pa-Ha-Sa properties (formerly the Harney Peak) in the

Hill City district, development and cleaning out old work-

ings was in progress during the year. Tin ore was found

in the Cowboy mine, and Gordon Duncan, who spent two

months examining the property, is to make a report. In

the same district E. C. Johnson was engaged in fitting up

the old Harney Peak mill with machinery to treat tin

ores from his Gertie property.

NEW STEAM ENGINE

A decided Innovation in the way of a steam engine has

been invented by John March, of Orange, California. So

radical is this engine in its departure from those of the

ordinary type that it is deemed of sufficient Interest to

entitle it to a brief description supplied by the inventor

himself.

The cylinder Is open at both ends, having moving cylin-

der-heads which are bolted to a movable steel frame out-

side, which is strong enough to pull the cylinder heads

backward and forward. The piston-head is placed between

the moving cylinder heads, thus making two chambers, one

a high-pressure, the other a low-pressure chamber, the high-

pressure being the smaller. The moving cylinder-heads and

the piston-head have steel or metallic packing rings, so that

each chamber in the cylinder is perfectly tight. Sliding

valves on each side of the cylinder open and shut to receive

and let out the steam with each stroke of the piston. The

valves open to receive live steam into the high-pressure

chamber where the steam expands between the moving

cylinder-head and the piston-head. The cylinder-head

moves one way and the piston-head the other. By this

motion the steam escapes from the high to the low-pressure

chamber, thus utilizing the steam twice in the same cylin-

der, the steam being equally balanced between the piston-

head and the moving cylinder-head. The piston pulls the

central crank on the crank-shaft and the moving cylinder-

head, which is fastened to the moveable steel frame, pushes

the two outside cranks at one stroke of the piston, thereby

getting the greatest purchase power an5 full strength of the

steam pressure. There are two of these cylinders on each

working shaft. When one is on centre the other is at its

greatest purchase power and readily brings it over this

centre. By this means, all friction is removed from the

shaft, making the power equal all around the shaft, for, as

stated, by one stroke of the piston, it pulls and pushes at

the same time. In addition to eliminating friction it also

eliminates the useless strain, jar. and vibration. In the old

style, the cylinder-heads are stationary and the whole thing

is securely bolted to a firm foundation. The cylinder-head

is not bolted, as the power is wholly on the shaft where it

is needed. The inventor claims that instead of power being

wasted in pulling bolts, the waste steam is used In speed

and saves from one-fourth to one-third in fuel.

Mr. March has applied this type of engine to the driving

of a pump for mining and other uses, and also to air com-

pressors. In fact, the engine can be used wherever the

ordinary type of steam engine can be applied.
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EDITORIAL

TIN continues to attract attention among specu-

lators. There have been large sales, and prices

have dropped until half the rise of the last year
has disappeared. At the same time it is by no
means certain that the London syndicate has liqui-

dated its hold'ngs. Consumption is large and in-

creasing, but production is also larger. As one of

the leading metal houses .says: "There is a corner,

not a famine, in tin, and corners seldom last long."

ISSUING gold certificates against uncoined metal

and a limited amount of foreign coin is pro-

posed by the Secretary of the Treasury. To meet

the demands of commerce, large amounts of coined

gold are annually exported and imported. For this

purpose bars are preferred, and gold certificates are

rarely presented in large amounts for redemption,

except to get gold for export in that form. It is

estimated that the larger part of the $300,000 spent

annually in coining gold might be saved by adopt-

ing the simple and business-like proposal of the

Secretary.

OXYACETYLENE welding is rapidly becoming

common. Because of the high temperature

produced by the oxyacetylene blowpipe, and the

portability of the apparatus, it is possible to accom-

plish results hitherto impossible. A careful series

of tests made by Mr. Herbert L. Whittemore at the

University of Illinois and described in The Wis-

consin Engineer for January indicates that steel

welds may be readily made in the field that could

be improved only by forging and thorough fusion

of material. This is particularly important in min-

ing where isolated plants make repairs expensive

both as to direct cost and loss of time. Thermit has

been used to some extent, particularly on California

dredges, but is not entirely satisfactory. A simple

plan of direct welding without additional material

will be welcomed and the work already accomplished

by the oxyacetylene blowpipe in railway repair shops

warrants careful study by mining men.

SEARCH for the Main Reef series of the Trans-

vaal has been conducted in the Orange River

Colony for some time by the New Rand Limited

under the direction of Mr. A. R. Sawyer. The

thirteenth bore-hole has reached a depth of 1660

feet from the surface, and Mr. Sawyer reports that

the drill is in settled ground and passing through

"good looking quartzite. " This last bore-hole pene-

trated a small thickness of dolomite, but as it is

unconformable to the Rand formation, perhaps little

interest should be attached to it. Whether Mr.

Sawyer will be able to find the Main Reef series
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in this southern field remains to be seen. If he can

establish the good-looking quartzite to be of Upper

Witwatersrand age he will have gone a long way
toward success as regards finding the horizon of the

Main Reef series, but even then there will be the

equally important question as to grade of the rock.

Since so much money has been spent in pursuing

this investigation, it is hoped that even should this

borehole fail to intersect the Main Reef series or

any definite indication of its whereabouts, it will not

be discontinued until something definite, positive

or negative has been achieved.

Yard Decision and Oil Lands

In the 'Yard decision', so-called, it was held that

where an association of locators took up a placer

claim of 160 acres and, prior to a discovery of

placer gold, conveyed all their interests to one of

their associates or to a corporation, the subsequent

discovery of mineral only operated to validate the

location as to 20 acres ; which is the maximum
amount that an individual is entitled to locate in

a single location. The decision does not go to the

extent of holding that a conveyance of an inchoate

location by an individual to another qualified indi-

vidual would operate to invalidate the location, pro-

vided the grantee does make a discovery. It is

decided, in efl'ect, that prior to discovery, an in-

dividual is not entitled to hold more than 20 acres

in a single claim, -whether he locates the claim

himself or whether he acquires it by transfer from
others. The Land Department applied the same
ruling to the Bakersfield Fuel Oil case involving

oil lands. Its decision on this point has been re-

cently affirmed by the Secretary of the Interior.

The decision itself is generally considered to be

good law, though it runs counter to long-established

custom and, in the oilfields especially, works hard-

ship. It is impossible, in most cases, to make a

discovery of oil in advance of location, and it is

equally impracticable in the California fields to ob-

tain the capital necessary to make a discovery,

except in the heart of proved territory, if but 20

acres will thereby be won. Prior to the application

of this decision it had been customary for eight

locators to transfer their holdings to one person or

a corporation prior to drilling a well through which
discovery was to be made. This, for many years,

has been held to be sufficient for the consolidated,

16#-acre 'association' claim. At the time the deci-

sion was so applied, many operators were drilling

in good faith on land so located. It was impossible

to re-locate the land, since, in the interval between
original location and the application of the Yard
decision doctrine, withdrawals had been made cov-
ering the lands in question. The practical effect

was to defeat the clause placed in the withdrawal
law passed last year and intended to secure the
claimants operating in good faith at the time the
withdrawals were made. The case was presented
to Congress and the following remedial act was
passed by the House of Representatives February 7

:

"Be it enacted, etc., That in no case shall patent

be denied to or for any lands heretofore located or

claimed under the mining laws of the United States-

containing petroleum, mineral oil, or gas solely be-

cause of any transfer or assignment thereof, or of
any interest or interests therein by the original

locator or locators, or any of them, to any qualified

persons or person, or to a corporation, prior to dis-

covery of oil or gas therein, but if such claim is-

in all other respects valid and regular, patent there-

for not exceeding 160 acres in any one claim shall

issue to the holder or holders thereof, as in other

eases : Provided, however, That such lands were not

at the time of entry into posession thereof covered

by any withdrawal."

At the time this is written the matter has not

yet come up in the Senate, though there is little

reason to anticipate unfavorable action. In the

House there was no opposition except from a few

members who, not entirely understanding the Cali-

fornia situation, feared a breach in the administra-

tion's conservation policy. Actually, the new law

strengthens rather than weakens the force of the

withdrawals, but in any event it is right and hon-

est, since it gives to men operating in good faith

what they had every reason to believe the Govern-

ment guaranteed to them when they began explora-

tion. It wipes the slate and prepares everything'

for a fair start.

Famine in China

East-central China is again visited by a famine,

and it is reported that more than a million people

must obtain outside aid until the next harvest, or-

perish. The cause of the periodic famines in China

is not clear to anyone unfamiliar with the local con-

ditions, but really is simple. Throughout China the

level of the scale of living is so low that the people

have almost no reserve, and if their means of support

is cut off for even a brief period they quickly become-

destitute. In the great alluvial plain of east-central

China the larger rivers ran in channels on or above

the level of the surrounding country. In time of

riood they frequently break their banks and inundate

the adjacent fields, often covering the country for

miles in every direction. To a limited degree this is;

true every year, and the people make the best of it

;

only now and then are the floods great enough tO'

entirely destroy the crops and bring the population

to starvation level. The most severe cases result

when one crop is partly or wholly destroyed and the

water does not drain off in time to allow the planting-

of the next crop. The ease then becomes hopeless,

and if outside aid is not forthcoming those who can,

emigrate, and the rest perish. One cent a day per

head is enough to support the starving ones (eight~

cents per day is the standard wage for a laborer),

and they must be supported until the end of May.

when the first crops are ripe. Appeals for aid are

being made to the outside world by many charitable

and philanthropic organizations. In San Franciscc

the Matson Navigation Company has generously

offered to receive and forward supplies to the famine-

sufferers free of charge. Is it worth $1.50 to you to-

keep a man from starving?
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Speculation in Silver

That active, though quiet, speculation in silver

is in progress in London, is indicated by the gen-

.eral course of the markets, as well as by the nar-

row fluctuations of silver in the Bombay market,

the shipments of the metal from the United States

and Mexico, and from London to India and India

to China, to say nothing of the secret purchase of

silver by the British Council for India. Recent re-

ports by Samuel Montague & Company, Pixley &
Abell. and other London houses, all give evidence

pointing to the same conclusion. The silver product

of the United States, 56,000,000 to 57,000,000 ounces

per annum, is obtained no longer from the silver

mines. Of the total produced in this country, over

40,000,000 ounces is won as a by-product of copper,

lead, and zinc mining, copper mining yielding the

largest amount. The metals, for the sake of econ-

omy, have to be separated in large metallurgical

works, and it follows that the control of the silver

product here has fallen into comparatively few

hands. Through analogous circumstances, the mar-

ket in London is controlled by a small group, which,

as time goes on, tends to become smaller. In Bom-
bay the ruling syndicate is another small group,

and its members state that they are holding silver

for an e.xpected expansion of trade. Such gratu-

itous information may well be received with cau-

tion. According to S^r Samuel Montague, this group
holds about $20,000,000 worth of silver; but this

I'stiniate does not agree with that of the native

merchants, who believe that the Bombay holdings

fluctuate between nothing and a much larger amount
than $20,000,000. About $110,000,000 is reported
in the Indian treasury, against about $130,000,000
at the same time last year; while the Indian banks
hold about $12,500,000 against $27,500,000 last year;
both reckoned at Is. 4d. to the rupee. The amount
held in the native States, not being definitely known,
is not included in these estimates. Following are
the known shipments from London during the past
year to the principal silver-buying countries:

British India $36,500,000

China 7,000,000

Germany 6,000,000

Russia 5,000,000

France 2,500,000

Total (market value) .$57,000,000

This is not equal to the market or gold value
of the product of the United States and the exports
from Mexico, to saj* nothing of silver from other

countries; a fact that, together with the practice

of 'earmarking' gold in the Bank of England for

the purposes of the Council for India, the purchases
of silver by China, and the large profit on the"

Government coinage of rupees in India, indicates

that the known shipments from London form but a

portion of the Oriental purchases and consumption.

During 1910, the price of silver in Bombay varied

from 11.38 pence gold per rupee weight of fine

metal to 11.57 pence, most of the transactions hav-

ing been made at or near the higher price. In round

figures, the rupee weight of fine silver was purchased

by the Government for a shilling, coined into two
shillings, and made redeemable in gold at Is. 4d.

;

a transaction very similar to our own coinage of

silver dollars and fractions, though not quite so

profitable. What profit the syndicate or syndicates

made was the difference between a shilling and the

cost of obtaining a rupee weight of silver from
the American copper, lead, and zinc mines; some-

thing that is not easy for the producers, and im-

possible for the general public, to discover. Evi-

dently, however, the profit has been considerable.

Coiigress and the Magazines

There has been much discussion of the postal

deficit and the remedy proposed by the Administra-

tion. We have said nothing editorially regarding

the matter, the Mining and Scientific Press being in

a sense an interested party. The House has adopted

a recommendation made by the Postmaster Gen-

eral, and it is expected that the Senate will take

the same course. The bill as passed by the House

chances not to affect the Mining and Scientific Press,

but we wish none the less to record our protest.

We have no desire to escape any just tax or legit-

imate expense ; neither do we care to assume an

unjust burden in order that a Postmaster General

may cont'nue to have positions with which to pay

political debts incurred in rounding up Southern

delegates for delivery at a National Convention.

Everyone admits that the cause of the deficit is

that the management of the Post Office Department

is political. Even such seasoned and frank politi-

cians as Mr. T. H. Carter and Mr. Bois Penrose, rec-

ognize the need of thorough reorganization in order

to obtain a businesslike management, or even to

learn exactly what the service costs, and, incident-

ally, they have been working to that end. It is

certain that the Administration has not made out

a clear case in laying the blame for the continued

loss upon the magazines: and in advocating a bill

that shoulders the burden upon the publications

which, as a class, have criticized Congress and the

Administration most severely, it opens the way to

entirely fair imputations that punishment rather

than revenue is the motive. The bill has all the

look of dishonest legislation. No provision is made

for increasing newspaper rates, for decreasing free

service, or for reducing the cost of transporting the

mail, nor is any other than a particular class of

publications immediately affected. The law places

in the hands of the postal officials the power to

limit the growth of any magazine, and it does this

at the same time that Congress refuses to take the

Department out of politics. The danger in this is

self-evident. We believe firmly in the good inten-

tions of the President and of the majority of Con-

gress; we are by no means certain but that postal

rates should be increased ; it is possible that a tax

on advertising is a legitimate source of revenue

;

but the record as it stands has an ugly look and

will require a deal of explaining.
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The Balanced Life

By J. F. Kemp

•One day in the month of August last, I sat down

on the summit of a high ridge in Swedish Lapland,

far within the polar circle. It is always an unusual

experience for a dweller in our latitudes to look

away from a commanding peak over these far north-

ern landscapes. They are in themselves lonely in the

extreme, and except in unusual cases, almost without

visible life. The scattered communities of Lapps,

with their herds of reindeer, or perhaps, in favorable

meadowlands, a venturesome family or two of Finns,

are all that can be normally expected. The surface

is an expanse of lake and bog, with now and then a

stretch of higher ground and occasionally a hill. The

trees are stunted and gnarled by the storms and cold,

and the smaller vegetat'on hugs the ground in a thick

mat. And yet, right before my eyes, and not ten

years old, was a town of 7500 inhabitants, with

hotels, shops, comfortable homes, and school-houses,

as good as anything in our latitudes, and a thousand

children in them, with pictures, maps, and even some

well-executed works of art upon the walls. I really

saw a community in the making—the embryo of a

little State. It made a profound impression upon me.

Now, a community in the making is not an altogether

unaccustomed sight to us in America. We who have

been in the West have seen it often, and some of us

have shared in the process. But in our latitudes the

conditions usually permit the growing of those things

which are good for food, or shelter, or warmth. Tlie

days are not twenty-four hours long in summer and

no hours at all in winter. The frost does not come

on the last of August, nor the snow in September,

and remain till May or later. The water-pipes are

not of necessity laid eight feet underground to pre-

vent their freezing, nor are they bedded in non-con-

ductors against the all-pervasive cold of winter. We
seldom reach the almost irreducible minimum of

which I speak. The ridge on which I sat constituted

one of the largest and richest bodies of iron ore yet

discovered, and the cause of the railway and of the

flourishing town was the plan to mine the ore and

ship it to fill the hungry throats of furnaces in Eu-

rope and America. And when I thought of my friend

of twenty years standing, who was the one who had

developed it all and who was now the manager—re-

alizing his almost impossible dreams—I eould not

help thinking of the position he held as the leader of

this community so far from others of its kind. Seven

or eight thousand people to be fed, clothed, warmed,

educated, employed, and welded into a unit.

We in New York live in an old town. Customs,

organizations, and form have been developing for two

or three hundred years. We take them for granted.

But a community in the making is diflferent. All

these everyday matters must be created, developed,

and guided. Conditions are plastic and the effects

of strong, governing personalities are all-important.

*A chapel address delivered to the students of Columbia
University.

If we go to live in new communities we then recall

the rich heritage of the past, because we miss it.

When we come back to old homes and surroundings

we recognize the large part which all this heritage

plays in our lives.

On that summit in Lapland my thoughts ran over

the ocean to our beloved university, and I could not

help seeing in my mind's eye the long procession of

engineers who have gone out and who have in some

cases. I well know, had the duty and responsibility

of organizing .similar communities. A mine or a

manufactory is always the foster-mother of a com-

munity. It furnishes directly or indirectly all the

means of sustenance. The manager carries many re-

sponsibilities other than the mere business. Away

off in Lapland, as I looked over the town of Kiruna,

I could not help thinking of the importance of giving

it and every similar commifnity an individuality, a

character, and a solidarity as the years pass. The

life is more than meat and the body than raiment.

The daily task must be performed, indeed, the daily

wage must be earned, the commercial organization

must be perfected, but after that, and beyond all

that, a community of feeling must be fostered, an

interest of man in man must be established, a life of

the spirit must be developed to hold men and families

together. While we work in our laboratories, learn

to construct our beams and girders, build our rail-

ways, smelt our ores, make our profits, and all that,

it is not altogether with these material objects that

our graduates must deal, but with families and com-

munities and all their varied interests. Pig iron.

steel rails or beams, and profits, are not the whole

story, but the welfare of men, women, and children

is equally involved. This latter responsibility no

manager can escape.

Sometimes in our professional schools we rather

pride ourselves on the number of hours of lectures

and laboratory work which we require, and we are

apt to think that if we keep our students on the con-

stant go with their tasks and keyed up to the last

notch of efficiency we are giving them the best prep-

aration for future careers. The student, on the other

hand, amid the constant excitement and often some-

what feverish devotion to his own peculiar interests,

believes that often he is thereby experiencing to the

full his ideal of college life. But I sometimes think

that on both sides we have gone too far ; to the other

extreme from the cloister, where in former centuries

men in the quiet retreat of an institution of learning

had a chance to think out the problems of life. The

haste, the drive, the absorption, and the excitement

make impossible the reflection and quiet thought

which are so essential to the ^est products of the

mind and to the equitable adjustment of the complex

relations in which so many are certain to be later

placed. Over-nuich struggle and intensity destroy

warmth of sympathy and depth of experience. It

would be best for us if we could oftener sit down

upon some Lapland peak or its equivalent: be face

to face with primitive nature on the one side, and

with busy modern life upon the other: and there

shape out our philosophy for the latter in the cool

clear atmosphere of the former.
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The Iditarod

By E. H. Thomas

Alaska's newest fjold camp, the already famous

Iditarod, is in a new region, so new that the first

vague hints of the existence of gold began to reach

the outside world less than a year ago. Unlike the

Klondike, its glory did not burst meteor-like upon a

startled world. Rather, its history has been similar

to that of the Tanana. Rumors of unrivaled riches

in a hitherto unknown region persisted, despite the

contradictions and the pooh-poohs of the wise ones.

The significant phenomenon of this stampede was

that many went in and few came out. Of the few

who returned, the majority were of the easily dis-

Russian nomenclature, and by its strangeness and
the remoteness of the district, it became a golden

bait for all the restless horde of adventure-hungry

throughout the West. Mr. Jaffe remained, for he

had a commission from Robert Guggenheim to

acquire everything good he could obtain. He was
successful.

The figures of the United States Assay Office at

Seattle show that up to November 10 the total gold
taken in by that institution from the Iditarod was
valued at $787,497, and on September 22, the date
on which the last mail from the outside left Iditarod

C-ty, there was $150,000 left in the camp which will

come out in 1911. At that time the weather was
st'll open and mining operations going full blast,

so it is certain that the first season's output will

Gtneral Vitw of Idilarod.

Mining on No. 1. Above -Offer Creek. Streef Scene at Idilarcd.

couraged sort who always desert when hardships

are to be faced. As a natural consequence the Idi-

tarod got less praise than dispraise during the early

spring and summer months of 1910. About the first

week in June, Gen. M. P. Maus of the U. S. Army,
and one Herbert L. .laflPe of Seattle reached the new
camp. This is mentioned because the two men sent

out such different reports. At the time they reached

there the country was under a fiood from the spring

thaw and looked discouraging, at least to the army
officer. Gen. Maus hurried on, but .Jaffe remained.

The General said in effect: "The country is over-

run, and the people will starve. It can't produce

more than $100,000 a year. The Government will

have to send in aid in the fall to prevent suffering."

Mr. Jaffe .said: "It sure looks good to me."
Gen. Mans' statement was given wide publicity,

for it carried the weight of authority. It had no

(leterring effect, however, on the tide of feverish

fortune seekers swarming from every direction to

the common vortex, the Iditarod. The name itself

was alluring. It is a fanciful corruption of the old

easily reach a round million. This makes it the ban-

ner camp of the North.

Operators and 'sourdoughs' like Frank Manley,

George Riley, and others, noted the one-sidedness of

the Iditarod .stampede, and suspected from long ex-

perience that there must be some honey to hold so

many flies, for the trails were all traveled in one

direction—toward the new camp. There were only

occasional returning pilgrims. Jlr. JIanley left his

hotel at Hot Springs and his Tanana mines and

.joined the ru.sh. Jaffe, the man with the Guggen-

heim commission, stuck. Manley. Madding, and the

Guggenheims have now about all of Flat creek, and

their grouild is producing. Six weeks ago Manley

had $200,000 and Madding $70,000. What the Gug-

genheim ground has yielded is a secret. Their bul-

lion is sent direct to the Selby works on San Fran-

cisco Bay.

Iditarod river is a branch of the Innoko, itself a

tributary of the lower Yukon. Because of its windings

the Iditarod is quite as long as the parent stream.

It is a shallow wide stream, slow running and wind-
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ing in its course, and navigable for boats of the

stern-wheel type. The valleys are flat and the muck

# and alluvial covering is shallow. Bedrock will not

average as much as a dozen feet in depth, and the

pay has been located on a large number of creeks.

The country is lightly timbered and wood and lum-

ber are high. The one sawmill of the camp sold

lumber all summer at $175 per thousand feet. Saw-

dust brought $10 per load, and slabs 25 cents each.

There are some horses there and wagons as well, but

the mud was abominable all summer. Merchandise

was scattered along the river front and the town-

site was but an aggregation of tents until nearly fall.

Some wooden buildings reached completion late in

the summer, which relieved congestion and changed

the appearance of the place materially. The country

would be ideal for the poor man if it were not for the

pernicious 'power of attorney' law, which is the

curse of Alaska. Under it the first comers plastered

the whole region with locations, and sold lays to the

stampeders. These locators simply put down the

stakes and then waited for the rush. Their fore-

sight and their luck permit them to monopolize 25%
•of the new camp's output for an indefinite period.

The land is a region of summer beauty. It blazes

•with color when the sun shines, and then lies buried

nnder white desolation all winter. Its ground freezes

and thaws with the seasons, unlike the Klondike,

which is ice-locked the year round.

Weight and Volume of Ore
By L. S. Austin

If a cubic foot of quartz be taken and crushed

to sand, its weight will be found to be, when loose,

95 lb. ; when well shaken down in a box, 105 lb.

;

and when well packed by ramming, 112 lb. per

cubic foot. The proportion of voids corresponding to

these figures are accordingly 45, 36, and 32%, re-

spectively. Natural sand consists of grains of vari-

ous sizes, and weighs more per cubic foot than

when sized. Accordingly a sharp sand, varying
from quite large to quite small grains (a mixed
product), may weigh as much as 117 lb. per cubic

foot. If 100 measures of dry sand be poured into

a graduated glass cylinder, and poured out again,

and the cylinder filled with 60 measures of water,

into this water may be sprinkled slowly the same
100 measures of sand. It will be found to fill the

measure to the 94-mark, while the total bulk will

reach to 121 measures, the difference being 27 meas-
ures. Subtracting, 60-27 leaves 33, the number
of measures of voids in the 94 measures of wet
sand. That is, the voids form 33% of the wet mass.
If the sand be poured rapidly into the water, the

result will be different, as air will be carried down
with the grains. Accordingly, taking 105 lb. as the
weight of dry sand well shaken down, the same
mass made perfectly wet, so that the voids are com-
pletely filled, will be increased to 118 to 120 lb. per
cubic foot.

These results show that the specific gravity, or
weight per cubic foot, of ore may easily be less than
that of the massive mineral, since it is made up of

an aggregate of grains, crystals, or even pieces of

massive material mingled with gangue. The whole

of this may have been subjected to compression,

but not to so much pressure as to eliminate Ihe

voids. Again, in the case of ores which have been

altered in the zone of oxidation, the leaching out

of soluble portions and the swelling due to oxida-

tion or the absorption of carbon dioxide, both tend

to decrease the specific gravity of the ore.

An article by Walter J. Meade on 'Relation of

Density to the Specific Volume of Ore' appears in

a monograph on the Lake Superior region by the

U. S. Geological Survey. In it he presents a method
for the determination of the specific volume of ore,

taking into account porosity and included moisture.

To do this three determinations are to be made:

(1) For the specific gravity determinations the

hand specimen is thoroughly dried before weighing

in air, and is thoroughly saturated before weighing

in water. To ensure such complete saturation the

specimen is boiled in water under reduced air pres-

sure for a sufficient time. The specific gravity is

computed by the rule 'Divide the weight in air by

the loss (of weight) in water.' Thus, let the weight

in air be 14.35 grams, the weight in water 10.21

grams; then the loss in weight is 4.14 grams, and

the specific gravity
U.Sb

4.14
= 3.46.

(2) Porosity is expressed as the ratio of voids

to the total volume. If the weight of the completely

dried specimen, its specific gravity, and its weight

after complete saturation with water be known, the

procedure would be as follows

:

Let Gm= specific gravity of the mineral

W= weight of the dried specimen in

grams

M= moisture in the saturated specimen

W + M= weight of the saturated specimen

in grams

MThen
^ ^ ratio of pore-space or voids to total

Gm
volume.

Thus let the specific gravity= 4.25, the weight

of the dried specimen be 8.5 grams, and. when com-

pletely saturated, 10 grams. Then we have
1 5

^ ..,
"

,

^— = 0.43, or the voids are 43% of the whole
o.W -f- l.O '

volume.

(3) The percentage of moisture is determined

by noting the loss in weight after drying at 110° C.

With the above data can be computed the weight

per cubic foot as follows : Multiply the specific

gravity by the percentage of solid after deducting

for voids, and to the product add the percentage

of water, then multiply by 62.5. Thus suppose the

specific gravity is 4.5, the porosity 30%. and the

moisture 10%. Then [(4.5 X 0.70) X 1-10] X 62.5=
216.56, equal to 9.2 cu. ft. per ton of 2000 lb. This

requires the making of three determinations upon

hand specimens, which may not be truly represen-

tative of the ore.

In a suit brought by the Silver King Con. Mining

Co. V. the Silver King Coalition Co.. both of Park
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City. Utah, Chas. P. Brooks introduced a new method

of obtaining, by one experiment, the weight of the

ore per cubic foot as existing in the stopes. To

this end he had a box prepared large enough to

contain one or more pieces of ore as large as one

or two men could lift. In fact, a piece as heavy as

400 lb. has been tested. Wheat is put into the box

to the depth of two or three inches and upon this

is bedded the piece or pieces of ore. Wheat is

added and worked by hand into the cavities beneath

the specimen. More wheat is added until the box

is full, and then it is jarred down compactly by rais-

ing the ends of the box a little and letting it fall,

also by revolving the box sl'ghtly. The wheat is

roughly struck off with a straight edge and jarred

again, then smoothly struck to a perfectly even

upper surface. Another box is set close to the

first and into this part of the wheat is transferred

by hand. The ore pieces are next taken out, brushed

to free from any grains of wheat, then weighed.

Meanwhile the wheat is returned to the first box

and is carefully leveled, using a straight edge short

«nough to be worked within the box, and is jarred

to pack it as solidly as before. With care a per-

fectly level upper surface is obtained, and by meas-

uring downward from the top, the space within the

box, which had been occupied by the pieces, is ob-

tained, and the volume calculated. From the weight

of the specimens and their volume is determined

the actual specific gravity, and consequently the

number of cubic feet per ton. This method has the

advantage that large p'eces can be tested rather

than the small selected specimens so generally used

for specific gravity determinations; also no calcula-

tions are needed other than of the volume left after

removal of the pieces or specimens from the box.

In the suit alluded to above, the lead ore from
the Silver King mine was classified into first-class

or shipping ore and secbnd-class or milling ore.

The first-class ore, as estimated by the Brooks
method, was 8.96 en. ft., and the second-class, 14.4

cu. ft. per ton, and as taken from the stopes, was
in the ratio of 1 ton of shipping ore to 5 tons of

milling ore. The assay-value of the shipping ore

of the above specific gravity may be thus given

:

Pb 55.69L Fe 3.10, S 3.16, with Au 0.16 oz. and
Ag 38 per ton. The second-class ore would assay,

Pb 15.8%, Fe 10.3, with Au 0.06 oz. and Ag 13 oz. per

ton. Determinations of the number of cubic feet

per ton as made by the diflFerent witnesses varied

largely. Thus, by computing the weiglit of the ore

from the specific gravity of its constituents. J. E.

Talmage found 5.55 against 8.19 cu. ft. by the

Brooks method. On cross-examination he altered

this to 7.2 cu. ft. per ton. Afterward, with the

assistance of Mr. Ebaugh, he found 6.17 cu. ft. per

ton. Later, the matter was turned over to a joint

committee of four persons, including the two just

named, who by a modified method found 7.43 cu. ft.

per ton. Any method that does not take account
of the porosity of the ore and of the moisture sub-

sequently ab.sorbed, will give incorrect figures. The
experiences cited show how difficult it is to obtain

accurate results.

The Colorado-Toledo Mill

By W. B. Le Wald

The Colorado-Toledo Mining Co., which is devel-

oping mines on Collier mountain in Summit county,

Colorado, is completing a mill that is to be put in

operation early in March. The ores to be milled

consist of mixed sulphides containing lead, zinc,

gold, and silver. Mining is done by means of an
adit, now driven 3000 ft. into the mountain and tap-

ping veins at 1000 to 2200 ft. in depth. About 1200
ft. of driving has been done on the various veins,

and the adit is still to be extended 1400 ft. to in-

tersect additional veins. The scheme of treatment

is given below.

After weighing on scales the ore from the mine
is delivered in cars to two bins of a total capacity

of 135 tons, situated outside the mill, and so placed

that they may receive the mine ore and store it

when the crusher is idle. From these bins the ore

is fed to a No. 5 Austin gyratory crusher. This is

Colorado-Toledo Will, Montezuma, Colorado.

of large capacity, and is designed to crush enough

ore in 8 or 10 hours to supply the mill for 24. One
man on an 8 or 10-hr. shift will therefore crush all

the ore, thus doing away with labor in the crushing

department for the remainder of the 24 hr. From
the crusher the ore is delivered automatically to

a belt-elevator with 14 by 6-in. buckets running at

about 400 ft. per minute, and is elevated to a re-

volving screen or trommel fitted with a No. 7 wire

screen with li/4-in. openings. The undersize from

this screen (IVi in. or about 26 mm. and finer) is

automatically sampled and sent to the mill-bins.

These have a total capacity of 270 tons. The over-

size from the screen will be returned to the crusher.

It is a question whether by return'ng the oversize

to the crusher the ore will be broken fine enough,

but it is thought that with a 'choke' feed it will.

If so, there will be the saving of a small crusher

for the re-crushing of this oversize. The crushing

department is operated by a 35-hp. motor, and is

entirely separate and distinct from the main mill.

From the mill-bins the ore is fed by automatic-

plunger feeders to a 20-in. belt-conveyor which de-
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livers it to a bucket elevator, with 18 by. 6-in. buck-

ets running at 400 ft. per minute. This elevator de-

livers to the revolving-screen line which consists of

five trommels, three 6 ft. long by 3 ft. diam., and

two 9 ft. long b.v 3 ft. diam. The short ones arc

for the coarser sizes, and the longer ones for the

fine .sizes. The wire used will be as follows

:

Opening,

Mesh. No. Wire. mm.
2% 13 8

3 10 5

4 11 314

G 13 2

12 18 1

The oversize from the 8-mm. trommel will be sent

to coarse rolls, re-ground to 8-mm. size, and returned

to the trommel. The 8 to 5-mm. size will be deliv-

ered to No. 2 jigs, the 5 to 3V4-mm. size to No. 3

jigs, and the 2 to 1-mm. size to No. 4 jigs. The

ore 1-mm. and finer goes to a 4-eompartment hy-

draulic classifier where the No. 1 spigot delivers to

No. 5 jigs. Spigots No. 2, 3, 4, and the overflow,

go to Card tables. The No. 1 jig is two-compart-

ment, treating 8 to 5-mm. size, and will collect clean

galena on the first compartment and impure galena

on the second. The tailing will be sent to the No. 2

or fine rolls for re-grinding. The re-ground product

is to be returned by the elevator to the trommel

line. The No. 2 jig is also two-compartment, treat-

ing 5 to 31/4-mm. size. Its products are the same

as No. 1 jig and the tailing is treated in the same

way. The No. 3 jigs are four-compartment, treating

41/4 to 2-mm. size, and will make clean galena on

the first compartment, galena and iron on the second,

iron-zinc middling on the third, and zinc on the

fourth. The tailing goes to the fine or No. 2 rolls,

as in No. 1 and No. 2 jigs. The No. 4 jigs are four-

compartment, treating 2 to 1-mm. size, and making
similar products to the No. 3 jigs, and tailing going

to the tailing launder. The No. 5 jigs are four-

compartment, treating the discharge from the first

spigot of the hydraulic classifier, the product and

tailing being similar to that from the No. 4 jigs.

Of the above-mentioned jig products, the galena

and the galena-iron will be a concentrate for .ship-

ment to the smelter. The iron-zinc middling is re-

ground for further treatment. The zinc may or

may not be marketable, depending on ore condi-

tions, and how perfectly it can be separated from
the other constituents. The bed-screens on the jigs

will be as follows: On No. 1 and 2, 4-mesh, No. 11

wire, giving a 3^4-mm. opening; on the No. 3 and
4. 6-mesh, No. 13 wire, giving a 12-mm. opening.

The same wire will be used on the No. 5, but this

jig will be bedded with concentrate from the No. 3

jig. Space has been reserved so that if it prove

necessary, machinery can be set for re-grinding and
treating separately the zinc middling. As now ar-

ranged, the middling goes to the hydraulic classi-

fiers, and the first spigot product is sent to the No. 5

jig. The No. 2 spigot is delivered to coarse-concen-

trating tables. Ihe No. 3 spigot to other tables for

medium-size, and No. 4 spigot to fine tables. All

these tables will make a galena-iron and iron-zinc

middling, a zinc product, and a tailing. The pro-

ducts will be similar to the ones made on the jigs,

and be mixed with them for shipment or other dis-

position.

Arrangements have been made to dewater all jig

tailing and concentrate, excess water from the table*

being settled in large tanks and the clear water

decanted and sent to waste. The thickened settling-

is to be delivered to a Card slimer, which will make
the same products as the other tables. All concen-

trate will be delivered to bins by gravity. Provisioa

is made for automatically sampling the tailing or

waste from the mill, and all concentrate. The mill

is heated, and driers for concentrate provided.

Water for mill operation is distributed from an 8500-

gal. tank, fed by a 6-in. pipe, and a fire-line, separate

from the operating line, and with full main pressure,

has been provided. It is expected to operate the

mill with two men on a shift, with the addition of

a erusherman for the 8 or 10-hr. shift.

NATURAL GAS IN 1909 AND 1910

The production of natural gas in the United

States in 1909. as ascertained by a joint canvass

made by the U. S. Geological Survey and the Bu-

reau of the Census, is estimated by B. Hill, in charge

of this work, under the supervision of D. T. Day,

to have been $55,000,000, an increase of only about

$359,626 over that of 1908. There were no great

changes in the industry during the year, the pro-

duction continuing to decline in Kansas, and an

increase being made in Oklahoma and in the Caddo
field in Louisiana and in Texas. An interesting

feature was the supplying of Fort Worth and Dal-

las from the gasfields of Clay county. Texas. For

the year 1910 the total production is estimated at

$57,000,000. an increase of about $2,000,000 over

1909. During 1910 a feature of great interest was-

the development of what promises to be a very

large supply of natural gas in the Buena Vista hills.

Kern count}', California, east of the Suuset-ilcKit-

trick oilfield. Arrangements were made and prac-

tically completed during the year for piping this,

gas to Bakersfield and other towns in San Joaquia

valle.v.

SMELTING BY ELECTRICITY

In speaking of the work of the Electro-^Ietallur-

gical Commission, Professor Farups, of the Univer-

sity of Christiania, one of the members, says: "It

is quite possible, in electric smelting of iron ore. to-

compete with smelting of the old type in other coun-

tries. The iron ore is no more expensive here than

in other places, and Norway is richer in electrie-

energy, and electric power here is much cheaper

than in other countries. Should the electric smelt-

ing of iron and steel, in spite of all this, become more

expensive than smelting by the old methods, it will

still be able to compete with the old method of smelt-

ing because of the much finer quality of the product.

In Sweden, where the new electric smelting furnaces

have been installed, the results show that the ne^v-

method is a success."
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Cripple Creek Metallurgy

By Thomas T. Read

The progress made toward solving the problem of

how best to treat the rather difficult ores of the

Cripple Creek district is perhaps more striking to

one re-visiting the camp after four years absence

than to those who have watched its daily growth.

In any case the problem of ore-treatment at Cripple

Creek posseses so much interest that no excuse is

required for adding to its discussion.

The unoxidized ore at Cripple Creek consists es-

sentially of tellurides of gold in a gangue of which

the most significant feature is its high aluminum

content. These give us the governing conditions;

the gold can not be recovered by amalgamation or

cyanidation in the raw state, the ore can not profita-

bly be concentrated because of the brittleuess of

the gold mineral, and can not be smelted except

when mixed with a large quantity of easier-smelting

ore. Roasting is expensive, and produces small

lumps of metallic gold that are difficult to catch

by amalgamation and impossible to dissolve in cya-

nide solution in any reasonable length of tinu-.

Some years ago the problem had been brought to

this stage of adjustment : the rich ores were sacked

and sent to the smelters at Pueblo, Denver, and

Salida (where some five years ago the snieltermen

found that Cripple Creek ore could be used to ad-

vantage to replace the lime formerly used in the

pot-roasting of lead ores to keep the charge from

fusing in the pots). Only the richer ores can be

treated thus, as the treatment and freight charges

become too severe a tax on the lower-grade mate-

rial. That of medium grade was sent to mills at

Colorado City where it was first roa.sted and then

chlorinated. The low-grade ore was left in the

stopes or piled on the dumps.

Meanwhile Cripple Creek was fast approaching

that stage in the development of every mining camp
where the former medium-grade ore becomes high-

grade and the former waste is regarded as low-

grade ore, the change being due both to the exhaus-

tion of the richer ore and the lowering of the work-
ing costs. Prom time to time mills were started

adjacent to the mines with the intention of treat-

ing lower-grade unoxidized material than could be

shipped to Colorado City. These were generally

unsuccessful, for a variety of causes.

About four years ago the opinion had become
general that the ehlorination process, preceded by

roasting, was unsatisfactory because of the high

gold content of the tailing and the high cost of

treatment. Two improvements were made : the

ehlorination process was supplemented by concen-

tration and by eyaniding the tailing: and a new
process of roasting, re-grinding, running over blan-

ket strakes to catch the free gold, followed by cya-

nidation of the ore.

In the face of the decreasing grade of the aver-

age ore, the items of $1 for freight to Colorado

City and $0.70 (about) for roasting became pain-

fully significant. It was clear that some method

must be found of treating the ore near the mines,

without roasting.

The problem of treating the unoxidized ore with-

out roasting hinges on the fact that the gold tel-

luride is not soluble in ordinary cyanide solution.

It can be made to dissolve by using a solution that

has great oxidizing power. One of the first meth-

ods tried was bromo-eyanidation. There have been

no published accounts of the detailed results of

experiment on these ores, but the impression is gen-

eral that bromo-cyanidation fell before the crush-

ing blow of high working costs, coinciding in a

general way with Western Australian experience in

this regard. It is not dead, however, as it is used

in certain instances to supplement the main method

of treatment, and I regard it as not improbable

that with further experiment bromo-eyaniding may
be found useful in many cases. The fact that the

whole history of the cyanide process has been a

constant struggle to perfect the mechanical equip-

ment used must never be lost sight of in consider-

ing the merits of any proposed process.

A significant feature of progress in the past year

has been the introduction of the Clancy process for

treating unroasted ore. Its essential features are

the use of cyanamide and iodide in the solution and

the use of the electric current for producing a high

degree of oxidation without excessive consumption

of cyanide. The impression among the best in-

formed is that the process obtains the desired ex-

traction, though no actual working costs have been

made public. A great deal of the discussion of

this process has been footless and entirely beside

the point, iletallurgy is chemistry applied to

business, and if by treating gold ore with a solu-

tion of old boots a good extraction at a low cost

of operation can be obtained, it is good metallurgy;

and if by treating with C. P. chemicals in appara-

tus of the latest refinement of design the extraction

is poor and the cost high, it is poor metallurgy.

When the Clancy process demonstrates low costs

of operation its position will be impregnable.

The present stage of development in treating the

raw ore is to first crush in cyanide solution and

classify the product into sand and slime, using

either the Dorr or Aiken classifier. The sand is

concentrated on some approved type of table, the

tailing rejected and the concentrate sent with the

medium or high-grade ore to Colorado City or

Pueblo. The slime is treated by some process that

will give the necessary oxidation. The most im-

portant mills are not yet ready to present their

processes for criticism and comparison, hut by the

end of another year it is hoped that a more de-

tailed discussion of progress can be made.

^Meanwhile we have the brutal fact to face that

the shipping ore from Cripple Creek is steadily de-

creasing in grade. This is partly offset by the fact

that the constant pressure on the Colorado smelters

to obtain silicious ores to smelt with the flood of

basic ores produced in most of the Colorado camps

makes them more willing to take Cripple Creek ore

at a low treatment charge, even though it is alu-

minous rather than silicious.
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Petroleum Mining, a New
Branch of Engineering

By Raymond S. Blatchley

Specialization has become a potent factor in mod-

ern progress, particularly in construction work and

in the development of great enterprises. Upon
civil, mechanical, electrical, mining, and chemical

engineers has fallen the burden of developing great

industries and harnessing the forces of nature. These

specialists are being turned out annually by hun-

dreds. Great railroad problems are being solved

upon a methodical basis, new machinery is being

developed to minimize human toil and produce add-

ed power, new resources of mineral wealth are being

unearthed and converted into value, and new indus-

tries with cheaper methods are being developed by

the delving into latent mysteries of chemistry. Great

results have followed the efforts of the engineers,

and America has secured a world-wide reputation

for energy and progressiveness. The future holds

even greater promise of the advance of the nation

along these same lines, in unexplored fields, for

in many enterprises there has been scarcely any

specialization. In the latter class falls the petro-

leum industry. This, though but 50 years old, has

contributed a notable chapter to the world's com-

mercial history, and particularly to that of America.

It has assumed gigantic proportions in recent years.

The use of various oils, gasoline, and by-products

from petroleum is universal and essential to modern
progress, creating a continuous demand for crude

oil that will always be in excess of supply. Of the

many branches of the industry, perhaps the most
advanced is that of the manufacturing side. Chem-
ists and physicists have made wonderful advance
in creating new by-products, and especially in the

utilization of waste materials. The future of this

department of the industry is one of great oppor-

tunity to trained men, especially to chemists, for

as yet the chemistry of petroleum is little known.
It varies widely for oils of different fields. A
second and vital branch of the industry is that of

production. This offers greater opportunity to the

trained man in that there has been little or no spe-

cialization, and there is need of trained engineers.

The present day does not warrant any worry over
the lack of production, yet the inevitable decline

of all of our present fields suggests a care for the

future. In some near day, production will need a

new stimulus, and it seems that the proper way to

create this is to develop a type of man peculiarly

fitted to work out the problems of oil accumulation
and to solve the many varied questions pertaining
to its production.

The men who have developed the vast oil-produc-

ing areas of today have done the frontier work of

a great industry. They are the pioneers, who,
through pure grit, costly practical experience, and
the intense lure of the game, have made possible

the present industry. Their patient toil and indif-

ference to loss is significant of American success,

yet however profitable their operations may have

been, it is easy to see that had they had a better

knowledge of geological conditions, in many in-

stances their losses would have been greatly min-

imized. The development of new fields, in prac-

tically all cases, dates back to wild-cat discovery

and to the gradual 'feeling out' of pool limits. Often

drilling was stimulated by oil seepage, either in out-

crops or in faulted formations. Outside of these

infiuences but little work scientifically has been

done until within recent years. Lately Government

and State geologists have contributed to the devel-

opment and a gradual belief is arising that they

are of service to the oil-men. Properly trained

men are few in proportion to the enormous field.

They are, for the most part, men trained in geo-

logical problems and are able to handle only cer-

tain phases of the development. They are not, as

a rule, trained petroleum engineers, because these

are scarcely known in America, but they are rather

geologists. Whatever benefit they have been able

to render to the oil-producing business is along

geological lines. Their work has been practically

limited to the vicinity of newly proved areas, though

the results accruing from the investigation of vari-

ous fields is- of immense value toward a broader

interpretation of the work of the future petroleum

engineer, especially in his search for new areas.

The questions now arise, is it possible to develop

engineers who can carry on work that will build

up the producing side of the oil industry and put

it on a scientific basis, as in other types of mining?

Is it possible to go into new territory and be able

to outline oil areas? The answer to the first ques-

tion I believe to be "yes," and the method toward

this end is to educate men along the lines of the

petroleum business and at the same time bring

them in touch with the chemical, physical, geologic-

al, mechanical, and economic possibilities of the in-

dustry. The answer to the second question is,

strictly speaking, "no," .yet possibly something is

here possible. The possibility lies in a close study

of outcrops, water-saturation, dips, and of strati-

graphy—the latter meaning the sequence of forma-

tions—and the construction of structural diagrams

showing the position of anticlinals, sj'nelinals, ter-

races, an'd domes. The engineers, through the de-

termination of rock structure and water conditions,

may be reasonably assured of a working basis and
may eliminate a good portion of the gambling ele-

ment from the business. They maj- direct drilling

to the best favorable condition for the accumulation

of oil and gas. Accompanying this phase of the

work, as the advance is made into new territory,

there arise problems of transportation, engineering,

fuel-supply, and other intricate matters that can

only be handled by the trained engineer.

Are there new fields still to be opened? As for

this question, it is sufficient to say that there un-

doubtedly exist many untapped fields in the United

States, Canada, and Mexico. The fact that most

of the fields of the world have been limited to the

sedimentary rocks, and that these are generally prev-

alent over the earth's crust, is an answer in itself.

1 So far the discussion has been limited to the field
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for specially trained engineers. More systematic de-

velopment of oilfields may be accomplished by in-

cluding the operators and drillers themselves in a

scheme of special training. The majority of the

several hundred thousand persons connected with

the oil and gas business in America are young men.

Few have received any education that is of special

benefit in their occupation. Why not educate the

future generations with some of the technical train-

ing of petroleum engineers and thus provide them

with better understanding of the scientific character

of the oil business? At the same time that they

are securing this they may receive the usual aca-

demic education and thus be equipped for the busi-

ness of their choice. It is my opinion that the

industry is ready for such action. Whether such a

plan would have the favor of the oil-men is uncer-

tain, since but little consideration has been given

the subject.

Petroleum mining is a branch of engineering.

The term is as yet unfam-liar to the American oil

industry, since it is more particularly a foreign ex-

pression, meaning in its strictest sense the develop-

ment of oil properties and the winning of petroleum.

The exploration for petroleum is essentially mining,

and it seems to fit no other classification. It is dif-

ferent from ordinary min'ng, however, in that it

involves the laws applying to liquids rather than

to those of solids. Moreover, the distribution and

accumulation of petroleum is dependent on strati-

graphic and structural features that do not apply

directly to other minerals. Petroleum, accompanied

usually by gas and salt water, is. to a certain extent,

migratory and offers unsolved problems not found

in any other type of mining. The underground

manipulation in winning petroleum calls for peculiar

machinery unlike that of ordinary mining, and thus

introduces special mechanical problems. Petroleum

mining is closely related to the other branches of

engineering and scientific work, such as civil and
mechanical engineering, physics, chemistry, and
geology, and necessarily borrows from them for the

development of the engineer. In fact, there is oc-

casion for specialization within the subject of petro-

leum mining, and the development of petroleum

mechanical engineers and petroleum chemical en-

gineers will become necessary. The possibilities to

be gained under each subject are treated individ-

ually below. Civil engineering offers training in

construction work of various kinds. The surveying

and laying of pipe-lines within the oilfields and from

them to distant refineries requires accurate leveling,

especially if extensive gravity .systems are to be

employed similar to tho.se of the Illinois fields. Cali-

fornia fields require work in the construction and

maintenance of wagon-roads and in foreign fields

light railways are built. .Overland pipe-lines and

light railways require rights-of-way. Oil areas often

lie close to large bodies of water, and docks or piers

are needed. The design and erection of power-

plants, field buildings, storage tanks, loading racks.

and pumping stations require training in civil en-

gineering. This training is also needed in order to

determinf well olovations for purposes of geological

and structural study. Only in this way can one de-

termine the dip and rise of various formations, and

the approximate limits of new and old areas. The
oil business has developed certain types of machinery

that are peculiar to its needs, and the possible de-

velopment of additional useful tools and various

mechanical devices opens up fields of wide oppor-

tunity to young men of an inventive turn of mind.

Mechanical engineering offers a wide technical un-

derstanding of arrangement and use of machinery

and the incorporation of phases of this work in

petroleum mining is desirable. The design and man-
ufacture of special drilling tools for penetrating

great depths of peculiar formations and for sur-

mounting the many difficulties that overtake the

driller is an important subject, both for pr'esent

knowledge and future investigation. The design of

pumps for transporting viscous liquids without

blockade of movement is important. The arrange-

ment of power-plants and pumping stations, the

making, setting, repairing, and recovering of casing

;

the manufacture, assembling, and use of steam boil-

ers, steam-economizing devices, steam, oil, and gas

engines; the knowledge of steam, gas, and electric

power; methods of excluding water by means of

casing, packers, and use of cement ; methods of sand-

pumping, boiling, and devices for inducing flow of

oil, gas, or water; and many other detailed forms

of mechanical need are useful, if not necessary, to

the study of petroleum mining. Special opportunity

is open to the petroleum mechanical engineer toda.y

in the use of various oil-burners and oil-fuel appa-

ratus in marine, railroad, and domestic application,

especially since recent experiment has shown the

practicability of oil as a source of cheap and effi-

cient power. The condensing of portions of natural

gas into gasoline and other similar volatile liquids

at the gas-well without the loss of the gas, is com-

manding present attention. Jlany other possibilities

might be mentioned, but the above are sufficient to

show the need of specialists and also of general

knowledge on the part of the petroleum engineer.

The study of physics provides training to the

petroleum engineer in various simple and everyday

problems. The inequalities of temperature and the

effect upon pipe-lines, machinery, and even the pro-

duct itself, is a subject of interest. The mechanics

and laws of liquids, evaporation, congealing, press-

ure, equilibrium, M^eight, and motion, form the basis

of mechanical engineering in its relation to petro-

leum mining. The chemistry of petroleum is slightly

known today except from its industrial side. It is

a subject that has the earnest consideration of Gov-

ernment officials, and their efforts will pave the way

to a wider investigation. The possibilities for addi-

tional successful research are exceedingly promis-

ing. Aside from the scientific gain through research,

new methods of analysis, fuel possibilities, new

methods of distillation and refining, new by-products,

and more complete utilization of waste products, are

open to investigation. An intimate study of the

petroleum itself is needed. The problem of its

origin is as yet not definitely solved, and new facts

concerning its composition and organic relations may
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be of considerable aid in establishing correct theo-

ries of its origin. The science of geology is one of

the greatest aids toward the development of petro-

leum. In event that the petroleum engineer be

called upon to do the bulk of outlining new fields,

he will need a knowledge of the rocks of the area

to be investigated. An understanding of strati-

graphy and geologic structure is indispensable.

Some knowledge of paleontology will be necessary

to aid him to determine the character and classifi-

cation of the oil formations. The study of the dip

relations of outcrops will materially assist him in

his structure determinations. The principles of geol-

ogy will aid the operators, drillers, and other men
connected with the business.

The economics of petroleum would offer a valua-

ble addition to the education of the petroleum en-

gineer. The subject involves the discussion of nec-

essary' steps to successful handling of oil properties.

Phases of leasing, choosing well-sites, contracts for

drilling, shooting of wells, taking the oil, power, and

property equipment, costs of operating leases, oil

investments, bu.ving properties, gauging properties,

geographical studies of distribution of oil and its

transportation, storing the oil, keeping of records or

samples of wells, statistics, legal phases of the busi-

ness, are all worthy of study. All this suggests the

need of special training for the petroleum engineer.

The list of needs is long, yet by selection a good

sound training can be got that will greatly aid the

industry. Such training is not given, at the present

writing, in any university in the world, though sev-

eral foreign schools are considering the establishment

of such a course and at least one American univer-

sity has the plan in mind.

STAMP-DUTY ON THE RAND

Transvaal statistics for 1910 show that while a

greater tonnage was treated than in 1909. the av-

erage number of stamps dropping on the Rand is

155 less than a year ago. Tube-mills have increased

44 in number. Average mill duty per stamp per day

has increased from 6.86 to 7.42 tons, while the per-

centage sorted out at the surface has remained ex-

actly the same, namely, 13.6%. The Roodepoort

United new mill has outclassed all the others by
crushing 19 tons per day. Knights Central coming

next with 9.92 tons, and the new Bantjes mill 9.9

tons. The gold yield was a penny better per ton

than in 1909, but costs have gone up from 16s. lid.

to 18s., so that the gold mines are actually making
Is. per ton less profit than they did a year ago. The
three mines worked most cheaply are Knights Deep,

lis. 3d. ; Simmer & Jack, 12s. 4d. : and Witwaters-
rand, 12s. 8d. ; all blessed with thick reefs and big

mills. Estimating the returns for December, the fol-

lowing probable final returns for the year 1910 may
be calculated: tonnage milled. 21,400,000; gold won,

£30,650,000; profits, £11,200,000; dividends, £8,875,-

000. In 1910 the di.stributed profit per ton milled was
8s. 3d., as compared with 9s. in 1909, while out of

every £1 won the shareholders received 70d. in 1910.

as against 75d. in the previous year.

Ore in Sight

By C. S. Hebzig

The estimation of ore in sight, either in the valua-

tion of a mining property for purposes of sale or

purchase, or during the course of mining operations

for the purpose of information to the stockholders

of a company, is a subject which has been widely

discussed in various technical publications at dif-

ferent times. Engineers are all, more or less, fa-

miliar with the efforts made to standardize the terms

employed to express the relative importance of the

ore reserves in a mine depending upon the certainty

with which particular blocks of ground may be ex-

pected to yield the results stated. Perhaps the most

generally accepted set of expressions is that ad-

vocated by the Institution of Mining & Metallurgy

of London and referred to as 'positive ore,' 'probable

ore,' and 'possible ore,' but whatever nomenclature

may be affected by any particular engineer, the ob-

ject to be served is the same and the impression that

is intended to be conveyed remains the same: con-

sequently, the more simple and older expression of

'ore in sight' or 'ore reserves' continues in favor

among most engineers.

The establishment of the value of certain blocks

of ground must depend, under ordinary circum-

stances, upon the actual exposure of this material

on three or more sides. Only in cases where the

geological characteristics of an orebody are firmly

established by careful investigation or by experi-

ence of the distribution of the valuable metals in the

ore, can estimates of tonnage and value be prognos-

ticated with any certainty when a block of ground

is not opened on three sides.

Sampling of ore exposures under ordinary circum-

stances is a purely mechanical operation calling for

but a small amount of experience and judgment on

the part of the sampler, so that such work may be.

and usually is, entrusted to younger men. The in-

terpretation of the sampling results, with a view to

determining the future possibilities of an orebody,

is one that calls for, not only a large fund of ex-

perience, but also a factor not ordinarily taken into

consideration, namely, the natural aptitude of the

engineer for this class of work. There are many
cases where an estimate of the ore reserves in a mine

can be made with accuracy by one who has never

visited the propert.v, simply from assay plans. On
the other hand, there are instances, by no means

few, calling for a higher skill in the interpretation

of sampling results and where the actual assay re-

turns can not be taken as an absolute gauge of the

possibilities of a property. Instances of this char-

acter would refer to ore deposits where the values

are erratic, due to the irregular occurrence of high-

grade bunches, streaks, or seams in a larger mass

of lower-grade material. In cases of this sort, sam-

pling by the ordinary methods may show results of

such a character as to indicate no profit. This

comes from the fact that during development opera-

tions when the high-grade spots are found, they

are usually mined out, as the raisins can be picked
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out of a pudding, leaving only indentations to mark

the spots where they occurred. In deposits like

these, it becomes necessary to make a detailed and

minute geological investigation of the mode of ore

occurrence and to predicate the conclusions largely

on the result of such investigation instead of alto-

gether relying on the result of the samples taken

.at regular intervals in the mine workings.

Recently I had an opportunity of visiting a gold

mine in Nevada that had been examined by a well

known engineer, a man who is prominent among
the copper engineers of the country, and the result

of this engineer's sampling of the mine in ques-

tion, according to information given by the man-

agement, showed the ore to be of an unprofitable

grade. The faces exposed, at the time of this

engineer's visit, were the drifts and various other

development openings, besides a number of old les-

sees' stopes from which high-grade ore had been

mined. These old stopes represented the raisins in

the pudding. Despite the unfavorable report of

the engineer in question, the operation of the mine

has continued, a mill has been erected, and profits

have been regularly accumulating month by month.

Other mines in Nevada present a similar state of

affairs, and for their successful and intelligent'

operation, require careful and continuous hand sam-

pling in order to obtain the best results. This, un-

fortunately, is a practice which does not seem to

obtain to any great extent in that State. The mine

managers consider hati(l-siini|>liiitr miderirronnd an

unnecessary expense

A mine of considerable importance has recently

become the subject of a great deal of unfavorable

comment due to the repudiation by the manager
in his annual report to the company of his quar-

terly estimates of ore reserves. This is one of the

most startling illustrations of the calamity which
may befall any company, due to a lack of the proper

data necessary to enable the accurate estimation

at all times of the ore reserves in the mine. A case

of difference of opinion among engineers, still fresh

in the minds of the mining community, is the great

variance in the estimates of ore reserves made by
two sets of well known and competent engineers on

the Utah Consolidated. That there may be an hon-

est difference of opinion as to what constitutes ore

in sight by different engineers, is easily conceivable,

and may I)p admitted without cavil. Many engineers

are so ultra-conservative as not to figure any
ore as being in the reserves, unless it is actually

exposed on three or more sides, ignoring the almost

equally weighty geological evidence at hand. It is

rare for an individual to frankly confess that esti-

mates of ore reserves made during the year are

"at best inaccurate and unsatisfactory" and that

among the principal reasons given, it is stated that

:

"Estimates of ore in sight have been made quar-

terly during the year, but the.se estimates are at best

inaccurate and unsatisfactory, for the following rea-

sons: First—Estimates of tonnage have been found
to vary between wide limits, according to the methods
used in making the estimates, and according to the

-engineer's conception of what is 'ore in sight.' It

should be remembered in this connection that it

is impossible in the normal conduct of mining to

expose any large percentage of the ore on more
than two sides; much of it is exposed only on one
side. Second—It is useless to fix a tonnage without

also fixing a value for the reserves. This is ex-

ceedingly difficult, and must necessarily be some-
what in the nature of guesswork, on account of

the presence of some extraordinarily high-grade ore

in the midst of large bodies of average ore. One
shipment of 150 tons averaged $1400 per ton. One
ton of 50-oz. ore is equal in value to 50 tons of

1-oz. ore, and a mistake of 1000 tons of 50-oz. ore

is equal to a mistake of 50,000 tons of 1-oz. ore.

In the Consolidated mine the high-grade ore is

far more erratic than the average ore. and there is

enough of it to make quite possible a mistake of

several thousand tons in estimating it."

It can hardly be stated that these are weighty
reasons, and it is hard to reconcile the difference

of the same engineer's conception of what consti-

tutes ore in sight within such a few months. Ap-
parently, during the last quarter of the year, there

was an awakening on the part of the management
to a divergence between the actual condition of

the ore reserves and the previously reported ton-

nages. The case in point is not only one of great

interest to engineers, but also to mining capitalists

and every mining stockholder in the country. The
divergence between the published returns during

three successive quarters and the summary for the

year may cause a stock-market debacle such as re-

cently witnessed by the stock of the mine in ques-

tion, thereby affecting the financial interests of thou-

sands of stockholders who depended on the here-

tofore published reports of the company, suddenly

to awake and find that a condition of affairs pre-

viously supposed to exist, had no foundation in

fact. At th's mine, according to my informa-

tion, it has not been customary to hand-sample

the faces of stopes, nor to use hand-sampling for

the preparation of assay plans, the management
rather depending for information on the result of

grab samples of broken ore from development and

stoping operations. That such practice may lead

to error can easily be appreciated. Aside from the

effect that a mine manager's report of ore reserves

may have on the stock-market value of a property,

the all-important question of professional .instifica-

tion of estimates made, should be the mainspring

of the motive inspiring an engineer at all times.

Engineers are only human, and often are influ-

enced to an extent greater than they realize by

their surroundings, so that even an estimate of ore

reserves may suffer from the physical discomforts

an engineer may be subjected to at the time of

his estimation, or, on the other hand, an undue in-

flation maj' be the result of psycho-suggestion from

interested parties having a close familiarity with the

property extending over a period of several years

and who are thereby able to influence an otherwise

cool judgment. The human factor in a mine ex-

amination is usually left out of consideration, but

it is an important one.
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The Iron Industry in Japan
By T. Haga

Great importance is attached to the development

of the iron industry by the Government of Japan,

but in spite of the fact that the mineral production

of the country shows a steady growth, the total pro-

duction amounting to 110,000,000 yen'* in Japan

proper, it makes little progress. The amount of pig

iron and steel produced by the Governmeut Yahata

Iron Works at Kyushu is 150,000 tons per annum;
adding to it the output produced at Kamaishi

and Senninyama under the control of pi-ivate cor-

porations, the total output is placed at no less than

200,000 tons. On the other hand, the consumption of

iron materials is approximately 700,000 tons. For-

eign countries must be depended upon to supply the

remaining 500,000 tons. The imports of iron and

steel for 1909 inclusive of bars, plates, pipe, and

rails, were 500,000 000 kin in quantity and 21,092,000

yen in value, a decrease of 180,067,709 kin and 10,-

212,910 yen, respectively, as compared with the pre-

ceding year. This curtailment of the industry is

ascribable to the economic depression.

In 1909 England led in supplying the iron im-

ported, furnishing 270,566,258 kin or 52% of the

total; next came Germany with 101,399,366 kin, or

over 20%, and America, Belgium, China, and France

followed in order. To depend upon the foreign mar-

ket for a supply of iron is not only a great economic

disadvantage, but it is necessary to have domestic

supply from a strategic point of view. The depression

of the iron industry has been ascribed to the want of

iron ore in the country, but the Tayeh mine (China),

with which the foundry has contracted for a supply

for thirty years, beginning with 1903, possesses an

inexhaustible supply, and in Korea there are many
iron deposits. The real source of the" depression of

the iron industry in this country is the poor result

obtained at the Government iron works as well as

the discouragement of private enterprises.

It is not fair to criticise the Government adminis-

tration, but a description of the present condition of

the Government iron fouudry may be of service. To
begin with, the foundry is situated at Yahata,

Kyushu, west of Japan proper. It was established

twelve years ago with a view to developing the do-

mestic iron production in the face of enormous im-

ports, at the same time aiming at an independent

supply of materials for ordnance as well as for ship

and railroad building. During this time there have
been remarkable developments, but at an expenditure

of 50,000,000 yen per annum and a yearly loss of

1,000,000 to 1,500,000 yen. Therefore the foundry
is one of the difficult problems in the Diet each year.

Thanks to the efforts of authorities concerned, Japan
is tolerating the present expenditure and loss in ex-

pectation of final success. The yearly loss results

from three causes: (1) the high price of coal; (2)

the lack of skilled workmen
; (3) the want of iron.

Coal, however, is not supplied to the works in ques-
tion alone at a high rate. All industries in Japan

*One yen equals $0.50 gold; one kin, 1% pounds.

are carried on with coal at the same price. With re-

gard to the lack of skill by the workmen, the experi-

ence during the decade past should have been suffi-

cient. Iron ore is not wanting in Japan proper, but.

the facilities for importing good ore from China and
Korea have prevented its development. The de-

sired results have not been obtained by the Govern-

ment works, and hence the yearly discussion of this-

que,stion in Parliament. The Government is now con-

sidering the introduction at this session of Parlia-

ment of a bill to increase the capital to the amount
of 15,000,000 yen for the purpose of increasing the

yearly production 150.000 tons. This means that the-

Government may avail itself of the opportunity

afforded by the tariff revision to take steps to check

the imports of iron and iron manufactures. The-

members of the Parliament are not in favor of the-

Government Avorks because of the losses incurred

every year. It is expected, therefore, that there will

be much discussion during its passage through bothi

Houses.

In such countries as America, England, and Ger-
many, the iron industry is not carried on under Gov-
ernment patronage, but since conditions in Japan-

were so unfavorable in the beginning, it would have
been difficult to have obtained good results speedily

if the work had been undertaken as a private enter-

prise. The authorities consulted recommended that
the portion taken under Government control and the

portion entru.sted to private concerns be kept dis-

tinct, but the Government authorities did not follow

this policy. A Government monopoly checks de-

velopment in any industry because in the first place

the methods of keeping accounts are too involved,

and in the second place the officials carry on the

work without striving to improve their methods.

These are two reasons for the poor results obtained

at the Yahata works. Therefore, well known au-

thorities have declared that it would be wiser to tura

them over to private enterprise. Unless, however,

some inducement be offered, capitalists will not care

to undertake the management. It is possible that the

hopes of the Government will be realized and that

with the aid of heavy taxes on imports, and with an

equipment of excellent machinery obtained by the

additional capital, the losses of preceding years may
be recouped, and even some profit made. In the

meantime private works have been established in the

north. In November 1910, Armstrong & Co. and
Yickers, Sons & Maxim, Ltd., in co-operation of
Hokkaido Colliery & Steamship Co., established the

Nippon Iron Foundry, with a capital of 15.000.000

yen and 10,000.000 yen debentures, of which men-
tion in detail will be made in the future.

In the ancient rivers of California some of the

gravel is free washing—that is, it may be sluiced

like ordinary gravel, but some of the channels are

cemented more or less thoroughly with calcium car-

bonate, iron oxide, clay, or other matter, and the-

gravel requires some sort of mechanical disintegra-

tion before sluicing. In a few instances the mate-

rial is so firmly cemented as to require crashing

by stamps, before the gold can be freed.
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Grand Gulch Copper Mine

By W. P. Je.nxings

The Grand Gulch copper mine is situated on the

north side of the Colorado river in the Bentley min-

ing district, Mohave county, Arizona, about seventy

miles east of Moapa, Nevada, the present shipping

point on the S. P., L. A. & S. L. railroad. It is on the

high plateau forming the eastern rim of the 'Grand

Wash ', and one of the many plateaus or terraces that

exist near the Grand Canyon of the Colorado. The

rocks of the entire country are the flat bedded lime-

stones and sandstones of the Plateau region. It is in

the flat bedded limestones that the ore channel of

this mine has been found, breaking through a sand-

stone capping of nearh- one hundred feet to the sur-

face. The ore channel is elliptical in horizontal sec-

tion and measures about 200 by 300 ft. diam. The
ore, consisting of malachite, azurite, chalcocite, and
the red and black oxides of copper, all carrying a

few ounces of silver, but no gold in the lower work-
ings, extends out into the limestone along bedding
planes. These beds extend out from the rim of the

ore channel 20 to 30 ft. into the limestone, being 6

in. to 6 ft. thick and as much as 300 ft. long. The
ore found in these beds is usually high in grade,

being in some places pure chalcocite.

The inside of the ore channel, below the 100-ft.

level, as shown by present workings, is not miner-
alized to any extent, being composed mostly of

brecciated limestone mixed with some iron. The ore

above the 100-ft. level, where it occurs in the sedi-

mentary sandstone, forms beds very similar to those
on the lower levels, but not so regular, and instead
of extending out into the country rock, is found all

through the inside of the ore channel. The ore is

found to extend all the way around the channel at

irregular intervals. The mine is worked through a
double-compartment shaft now at a depth of 460 ft.

The sulphide zone has not yet been reached and
probably will not be for some distance.

The Grand Gulch mine was discovered by a Shiwits
Indian about the year 1871. He made known his

discovery to men living at St. George, a small Mor-
mon settlement in the southern part of Utah, about
eighty miles north of the discovery. The extreme
high grade of the ore excited considerable attention.
A mining company was soon organized and the prop-
erty located. It was worked in a primitive way for
several years. Several attempts were even made to
smelt the ore. The long distance from a railroad
made the shipping of crude ore impracticable and
the smelting of the ore at the mine also proved a
failure. The high cost of fuel and fluxes, together
with the poor facilities for transportation, were too
much for even such high-grade copper ore as that of
the Grand Gulch. About ten years ago the extension
of the railroad to within 140 miles of the mine and
an 18c. copper market caused a revival of interest
in the mine; the old company was reorganized and
work resumed. For the next five years, with still a
long wagon haul of 140 miles, the company, by ship-
ping a product averaging about 48% copper, was

enabled to do considerable development work and
equip the property with a 25-hp. gasoline hoist and
all the necessary tools and buildings for a working
force of thirty men. "When the Salt Lake route built

through to Los Angeles, the wagon haul was reduced
to 70 miles, and about that time copper moving up
to about 25c., new life was put into the company.
With brighter prospects, an active campaign of de-
velopment was begun and the shipment of ore re-

sumed. A lower grade of ore could then be shipped
at a profit, and instead of sorting to a 48% grade, a
more general average of the high-grade ore as found
in place in the mine was maintained, the shipments
assaying 35%. The high-grade ore is now being
mined in sufficient quantities to carry on the de-

velopment, $350,000 already having been sold to

date. All the proceeds have gone back into the

property except that which has been consumed in

transportation, taXes, etc. Despite the obstacles en-

countered in mining so far from civilization and
market, the mine pays its own way and keeps up its

splendid standard of equipment both for the opera-

tion of the mine and the comforts of the employees.

A considerable tonnage of 18% ore is being stored

for shipment when the market or transportation con-

ditions are a little more favorable, while a product
of 6 to 8% is piling up in huge dumps all around the

property.

The company operates its own stage line between
the mine and the nearest settlement, 45 miles, where
it connects with the stage line from Moapa, giving a

weekly mail and express service to the mine. The
freighting of ore to the railroad is done mostly by
the farmers from the adjacent settlements. They
freight when they are not busy putting in or harvest- .

ing their crops, and since they turn out in goodly
numbers when they do come, they move all the ore

the company cares to ship. Several six-horse outfits,

which are kept continuously on the road, keep some
ore moving all the time and take care of all back
freight. The roads, though long, are kept in good
condition and are better than most freight roads of

shorter length. The climate is ideal excepting in

midsummer, when it is extremely hot, the ther-

mometer registering from 110° to 120° in the shade,

and not much shade. The winters are mild, a fact

that is very much in favor of the farmer freighter.

At present there is an excellent prospect of the Salt

Lake route building a branch line down the Muddy
River valley, thus reducing the wagon haul from 70

to 45 miles, a comparatively short distance as against

140 miles. Every year the country grows and
better facilities keep opening for the easier develop-

ment of the property. As the mine is well worthy of

all that can be done for it, it is only a quest^ion of a

short time before it will be heard of among the big

producers.

An inquisitive rancher in Nevada put a blast in

the slag-dump of an old smelter site, some time since,

and uncovered several thousand pounds of black

copper that had leaked from the old brick stack

built years previously, and which had for years been

idle.
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Discussion

Readers of the Mining and Scientific Press are invited to

use this department for the discussion of technical and other

Ztters penaln'ng to mining and metallurgy. The Editor

welcomes the expression of views contrary to his own. be-

Ueving that careful criticism is more valuable than casual

compliment. Insertion of any contribution is determined by

tts probable interest to the readers of this journal.

The Clancy Process

The Editor

:

Sir—In the Mining and Scientific Press of Decem-

ber 31. 1910, there appears an abstract of a paper

presented before the Electrochemical Society, De-

cember 16, 1910, on 'The Clancy Process.' In the

paper referred to, Mr. Clancy claims as novel the

application of calcium eyanamide as a cheap cyanid-

ing agent in the place of the more expensive sodium

or potassium cyanide universally employed in the

treatment of gold and silver ores by eyanidation. I

beg to take issue with Mr. Clancy regarding his

claims to originality in this matter. I can show pri-

ority in the application of this material to the ex-

traction of gold and silver from ores. Mr. Clancy

may claim some novelty, though of doubtful value,

in adapting the use of calcium eyanamide to gold

and silver extraction by means of electrolysis in-

stead of the more direct method which I have pro-

posed: its transformation into calcium cyanide by

subjecting the eyanamide at a red heat to acetylene,

water gas, or any hydrocarbon gas rich in carbon.

This can be effected during the process of manufac-

turing the calcium eyanamide from calcium carbide.

I cannot understand how Mr. Clancy could possibly

have presented calcium eyanamide as a cheap and

novel substitute of his own invention in place of the

more expensive KCN or NaCN for use in the cyanide

treatment of ores, when I had already written up its

application several years ago.* The essential parts

of the patent specifications are quoted below. The

whole paper is easily available.

"In the treatment of ordinary gold and

silver-bearing ore and tailing by the cyanide pro-

cess, a cyanide solvent must be used which is not

only stable in dilute solutions, such as 0.05 to 0.50%

KCN, but must withstand exposure to the atmos-

phere as well, without decomposition. It must also

not contain impurities, such as sulphide, carbide,

etc., which would greatly depress the gold and silver-

extraction co-efficient of the cyanide solvent. The

cyanides ordinarily used, therefore, are the potassium

and sodium salts, KCN and NaCN. These are highly

refined, snow-white, and almost chemically pure. In

this state they are sent to market for precious-metal

extraction purposes, and are, necessarily, very

costly
;
/rom 20 to 25c. per pound. In recent years,

however, there has been great development in the

cheap production of alkaline-earth cyanide, such as

calcium cyanide, Ca(CN)2, and barium cyanide,

Ba(CN)2, by means of the electric furnace, from at-

mospheric nitrogen. I have found that these electric-

furnace products, even impure as they are, if they

contain 80 to 90% of the theoretical quantity of

*See United States Patent 911,254, filed September 4,

1907, issued February 2, 1909.

cyanogen (CN),, may be adopted and used, in am-

monia solutions, as gold and silver solvents. In

carrying out my invention, the crude calcium cya-

nide or barium cyanide is dissolved in ammonia

solution of sufficient strength, the insoluble residue

solution to settle, and the clear solution applied in

the treatment of gold and silver-bearing ore and

tailing, not amenable to ordinary cyanide treatment,

either on account of excessive cyanide consumption

due to cyanicides, or on account of percentage of

metals such as copper, nickel, zinc, or cobalt, which

render inert the gold or silver solvent powers of a

dilute cyanide solution (KCN or NaCN), such as is

commonly used, and cause an excessive loss of the

cyanide. A working solution, according to my in-

vention, may be made up as follows: Solution of

ammonia, 1% or less to 10% (NH3) ; calcium cyanide

or. barium cyanide, 0.05 to 1%. If this solution be

too alkaline, a salt of ammonia, such as the sulphate,

may be added to counteract such excessive alkalinity.

The treatment of the ore or tailing with this solution

is carried out in any of the usual or known manners,

as by leaching or agitating them with such solution

;

and, where the ore or tailing contains, in addition to

the gold and silver, such metals as copper, nickel,

zinc, or cobalt, all these metals are simultaneously

extracted, and the separation of the gold and silver

afterward effected in any ordinary manner. It will

be seen that by my improvement, a very cheap gold

and silver solvent is obtained, which overcomes all

the objections and conditions above referred to."

Having thus described my invention, what I claim

as new and desire to secure by letters patent is
: (1)

The improvement in treating ore and tailing con-

taining gold and silver, which consists in extracting

the precious metals with a solution of ammonia and

alkaline-earth cyanide. (2) The improvement in

treating copper, nickel, zinc, and cobalt ore and

tailing containing gold and silver, which consists

in simultaneously extracting all the metals with a

solution of ammonia and an alkaline-earth cyanide.

Then the following periodicals published articles

and abstracts relative to the subject: Mining and

Scientific Press, May 15, 1909 ; Engineering and Mining

Journal April 17, 1909, February 27, 1909: Pacific

Miner, March 1910; Mexican Mining Journal, August

1910; Chemical and Metallurgical Engineering. May

1910; 'Mineral Industry,' Vol. 18. 1909, p. 365. In

the above articles, abstracts, and letters, calcium

cyanide as a cheap cyanide salt substitute produced

from calcium eyanamide as per equation, Ca^CNo +
C= 2Ca(CN)„, was several times noted and its use

recommended by me as a cheap cyaniding agent for

extracting gold and silver form their ores.

. I trust I have made clear my position in regard to

the Clancy process as relates to the use of eyanamide,

and the cyanide-engineering profession may judge

for itself if Mr. Clancy is entitled to any credit in

presenting calcium eyanamide as a novel product

for use in the eyanidation of ores. In its intended

use, as described in his last paper before the Electro-

chemical Society, :Mr. Clancy, perhaps unknowingly,

but none the less certainly, infringes on my rights

and prerogatives in the matter. The fact that Mr.
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Clancy employs iodide in conjunction with the eyan-

aniide is of no importance to the intrinsic claim of

employing cheap cyanamide as a substitute for the

expensive cyanides of sodium or potassium. I trust

vou will publish the above in justice to myself and

the eyaniding fraternity.

D. MOSHER.

San Francisco, January 20.

The Editor:

Sir—After a carefid perusal of Mr. Mosher's com-

munication, a copy of which I am assuming was ad-

dressed to you, as it appears that copies have been

sent to several leading mining journals, and after

careful perusal of his patent specifications and other

references which he has made in his communication.

I fail to see any cause for discussion as to "priority"

in the use of cyanamide in ore treatment. Nowhere,

including his patent specifications, does it appear

that he suggests the use of cyaiuimide per se as a sol-

vent for the precious metals; on the other hand, he

simply proposes, as many others before him have

done, the use of calcium cyanamide as a starting

point in the manufacture of calcium cyanide, by

heating to a red heat calcium cyanamide with

other materials in an electric furnace, and the pro-

duct of this mixture—calcium cyanide—he proposes

to apply to the treatment of 'ores. The German chem-

ists, ^le.ssrs. Frank & Caro, many years ago attempt-

ed to produce cyanides by this means, but found that

it was not a commercial success. I am reliably in-

formed by those actively interested in the manufac-

ture of cyanamides that fortunes have been spent en-

deavoring to apply cyanamide in a thoroughly prac-

tical and economical way, and they have very gener-

ously and frankly conceded that I have solved the

problem. It seems to me that it would be more to the

point if Mr. Mosher took Issue with Frank & Caro
for the determination of the question of "priority,"

for there appears to be little, if any, difference in

the result finally accomplished by either of them,

since they were apparently working along the same
lines and the results quite naturally were the same.

It will be apparent to anyone reading Mr. Mosher's

specification that he does not use cyanamide in the

cyanide solution, but proposes to use his electric-

furnace product, which contains calcium cyanide of

about 80% cyanogen content prepared by secondary

electric-furnace treatment of cyanamide, as already

described. In the Clancy process any amide or

amidine compound may be used in conjunction with

the cyanide solution, such, for example, as urea, or

guanidine. The idea of my infringing any rights and
prerogatives of Mr. Mosher is amusing. Why does

not Mr. Mosher claim priority to an amide or

amidine compound in conjunction with the cyanide

solution?

I trust that I have made the distinction clear be-

tween the Clancy process relating to the use of cyan-

amide in the cyanide solution, and the use of the

calcium cyanide product prepared from calcium

cyanamide by special treatment as described by Mr.
Mosher. It is clear from reading Mr. Mosher's

specification tliat he does not attempt to claim the

use of raw cyanamide in the ore-treatment process,

for the simple reason that he was not aware of the

fact that cyanamide, amide, or amidine compounds
could be used in conjunction with cyanide solution

until the publication of my patent specifications and
the articles which I have written describing my
process.

John Collins Clancy.
New York, February 7.

Recent Cyanide Practice at the Montezuma

The Editor

:

Sir—In your issue of January 28, 1911, appeared
an article by S. F. Shaw, entitled 'Recent Cyanide
Practice at the Montezuma, Costa Rica.' In this

article Mr. Shaw speaks of the clogging of the spiral

feed and also says that this feed throws out sand

from time to time. In publishing this statement we
are inadvertently done an injury. The explanation

of Mr. Shaw's trouble is quite simple. He is feeding

the material entirely too thick. We have never

heard of a tube-mill being fed with ore containing

less than 37% moisture and do not understand how
he is able to do any satisfactory work with the mills

under the circumstances. In most plants the solu-

tion is 1:1, but, of course, it varies on different ma-

terials. If Mr. Shaw will have his material fed to

the mill with at least 40% moisture he will overcome

the difficulty and may also possibly increase the

grinding capacity. Furthermore, if the mixture is

of the proper consistence he can pump the mill two-

thirds or three-fourths full and in that way partly

balance the machine and reduce the horse-power re-

quired.

ABBfi Engineering Company.

New York, February 7.

Surface Indications of Ore-Shoots in Depth

The Editor

:

Sir—Concerning the supposed rule of ore-shoots

in relation to gulches, which generally has failed of

application at the various mines and prospects that

have been under my observation, a parallel case sug-

gests itself when viewed from a practical standpoint.

Readers of technical literature are doubtless more or

less familiar with what has been written of the Com-

stock lode and will recall that it has been mathe-

matically demonstrated that the slope of one side of

Mount Davidson is in the form of a logarithmic curve

and that prospectors in search of another such ore-

body have been advised to scan all hill slopes looking

for that curve. In this case one reader, who was

certainly either sordidly practical or an irreverent

wag, suggested that prospectors should include in

their packs a set of templets, using them to sight

against the profile of the hills and thus save many

weary steps. If the subject under discussion affords

some such 'practical' suggestion it will doubtless be

welcomed by many who would otherwise have to de-

pend upon the single jack and its attendant exertion

for a solution of their problems.

R. P. McLaughlin.

Taft, California, January 27.
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Concentrates
Most of these are in reply to questions received by mail.

Our readers are Invited to ask questions and give informa-
tion dealing with the practice of mining, milling, and smelting.

Loadstone, magnetic iron oxide, is frequently

found, but is not a regular article of commerce.

There is a demand for it in small quantities in hand
specimens.

No stone containing much iron or other sulphide

mineral is suitable for ornamental purposes, or even

for building, as it is likely to weather rapidly and
crumble.

Copper may often be removed from ores where

cyanidation is to be undertaken, by leaching with

ammonia, and precipitating by blowing live steam

through the solution. Following the leaching am-

monium cyanide and then straight cyanide solution

should be used.

Launders must be given slope according to the

character of the material to be carried and the pro-

portion of water in the pulp. At the Steptoe con-

centrator at Ely, Nevada, 1% inches to the foot is

the rule. With a 6 to 1 ratio of water to concen-

trate, a grade of 2 inches to the foot should be

allowed.

Costean is a Cornish word coming from colhas,

meaning dropped, and steau, the latter probably

from stannum, ten. To costean is to sink a series of

pits or a trench through the overburden in order to

trace a vein. Roughly, costeaning is the same as

trenching, and it would be better to use the common
English word.

A 12-iD'. pipe, one mile in length, with a head of

80 ft., will deliver from 4 to 5 cu. ft. of water
per second, the difference being due to the condi-

tion of the interior of the pipe, a smooth pipe

carrying more than one having a rough surface.

A 17-in. pipe under the same conditions M'ill de-

liver 10 to 13 cu. ft. per second.

Mast machines for drilling have long been used
for shallow work, but are now coming into wider
use. Recently a hole 3500 ft. deep was drilled near
Pittsburg with a Star machine. When a well does
not need to be frequently cleaned, so that a per-

manent rig is unnecessary, there is economy in lum-
ber in using the mast rather than derrick.

Manufacturing establishments where mining and
metallurgical machinery is made, have, or should
have, experienced engineers whose duty it is to plan
machinery for special purposes. Without this ex-
pert advice and assistance, the mill founder can not
Hope to enter into successful competition with those
concerns that have such men on their staff.

To determine the value of gold per ton of ore
in the sulphides present is easy when the assay-value
of the sulphides per ton and the percentage of sul-

phides in the ore are known. For example. An ore
contains 31/2% sulphide, which concentrated assays

$60 per ton. Multiply the percentage by the value

and divide by 100. Thus 31/2 times $60 is $210,

which divided by 100 gives $2.10, the value of gold

in the sulphides in a ton of ore as it comes from

the mine.

Cy is often used as the symbol of cyanogen in

place of the proper symbol CX. This arises from

the early belief that these atoms were held in a

union different in some way from the ordinary one.

This is now recognized as a mistake, but the incor-

rect usage still persists, apparently because the

wrong symbol is a little easier to write than the

correct one.

Never cut a shaft so small that all work to In-

done in it cannot be readily accomplished without

being cramped for room. The manway and pump-

compartment particularly should be of liberal size,

as it must contain the ladders, the compressed-air

and ventilating pipes, water column, and sometimes

also a steam-pipe. The pump must also be handled

in this compartment, and to have to work in a

cramped position is far from economical. It were

better by far to make the shaft an additional two

feet in length.

Platinum is much used in chemical apparatus, but

is expensive, and many attempts have been made to

substitute cheaper materials. Plating platinum on a

cheap base is unsuccessful, as the outer plating

quickly separates from the inner base metal. Often

articles made of nickel or nickel-chrome alloy may
be used, but in most eases the prime requisite is

accuracy, and it is not good business to sacrifice

the accuracy for the sake of cheapness. Where

accuracy is not essential, cheaper materials may be

used, but it should be remembered that if an article

which costs three times as much lasts three times as

long it is cheaper because it saves the trouble of

frequent replacement and the lower efficiency of

using an article which is nearly worn out.

Testing placer ground is exceedingly difficult

where the water is so abundant as to prevent sinking

test pits. The usual method is to put down holes

with either hand or power drills. It is customary

to first drill a series of holes across the valley or

ground to be prospected, dividing it into two or

three blocks. If these holes yield good results the

ground is systematically tested bj- means of holes

placed in rectangular pattern at intervals of 200

feet. This amounts to one hole per acre. Systematic

work of this sort in places costs more than the

ground itself. Even then results are not certain.

Tests on one piece of ground in California indi-

cated a value of 18 cents per acre where the dredge

recovered but 12^4 cents. In another case the yield

was 18 cents where the drill showed nothing. Still

another dredge recovered 60% of the amount in-

dicated by prospecting, at the same time that an-

other dredge belonging to the same company was
recovering over 200%. In a rough way, it may be

stated that California dredgemen expect a recovery

of 70% of the gold indicated by drilling.
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Special Correspondence

NEW YORK

The Copper Market.—fl Shrinkage of Domestic and Foreign Deliveries.

— Giroux Annual Report. — Heinze's Affairs. — Ray Con. and

China.— Michigan Producers. — Possible Globe Merger. — The

Morning Mine.

The unfavorable report of the Copper Producers Asso-

ciation was foreshadowed by a general weakness in the

metal market and a consequent decline in the shares of

several of the leading copper issues. The adherents of

the so-called policy of curtailment are pointing to the fact

that January production declined 7,633,628 lb. as compared

with December. Domestic deliveries were disappointing,

while the export demand, which was phenomenal in De-

cember, showed a shrinkage considerably larger than was
expected. There was no expectation that exports would

continue at any of the record-breaking figures of December,

but it was hoped that the inevitable reaction would not

appear immediately, nor all at once. On the other hand,

it was hoped that the conditions at home would show some
Improvement; the December deliveries for domestic con-

sumption were small and January should have shown an
increase. Consumers in this country, however, evidently

take the position that copper cannot advance under present

conditions, and are content to buy only for immediate
needs.

Giroux among other stocks has been made the object of

attack by bear traders. The shareholders in this company
have for some months been inquiring why no definite

statement as to the developed ore reserves was forthcom-
ing. In the annual report. Just issued, the ore developed
by the churn-drills is estimated at 9,620,000 tons, with an
average copper content of 1.36%. Inasmuch as 2% ore Is

considered about as low In copper content as can be worked
profitably, and as previously current estimates had allowed
at least double the tonnage reported, traders proceeded
to sell Giroux upon the publication of the report and
drove the stock from |8 to $6.25. The gold and silver in

Giroux ores amount to about 60 cents per ton, making the

gross value approximately 13.40. Some comparisons are
drawn, as might be expected, between Giroux and Nevada
Consolidated, but these are hardly fair. It has never been
planned, or at least the public has never been apprised
of any plans, to give Giroux any such equipment as that
of the Nevada Consolidated, nor has It ever been contended
that it would be possible in any event for Giroux to handle
its ores as those of the steam-shovel pit of the Nevada
Consolidated are handled. It may be added that the state-

ment made as to Giroux ores does not include the ores in

the Alpha workings on the limestone contact, where some
comparatively high grade ore has been developed, but which
is not yet in shape to be properly measured. The situa-

tion as to Davis-Daly has become acute; when it was
learned that F. A. Heinze's reported purchase of property
In Porcupine had been made at the expense of the Davis
Daly treasury, the New England shareholders began to

organize in opposition. A hundred shareholders came to-

gether in response to a call Issued by six Boston Stock
Exchange houses, and while they were unable to force Mr.
Heinze to resign as president and director, they did force

his consent to the shareholders having a majority upon
both the board of directors and the executive committee,
and also forced from him a statement as to what was being
done with the funds in the Davis Daly treasury. Resolu
tions were adopted disapproving of nearly everything Mr.
Heinze has done and particularly his virtual abandonment
of the Davia-Daly property. With $330,000 in hand belong-

ing to the company, Mr. Heinze has been engaged in pros-

pecting: expending $20,000 in Alaska and $25,000 in Por-

cupine, the latter under a personal guarantee from himself,

in return for which the company is to pay him one-third

of any profits made. The only justification Mr. Heinze is

«ald to have claimpd in making such expenditure lies in

there having been expended some $1,800,000 in Butte with-
out having made a mine of the Davis-Daly, and that he
thought he could do better looking elsewhere. Evidently
the necessity for any formality, such as consulting with
the shareholders before taking action, never occurred to

Mr. Heinze. Between being asked to resign from Ohio Cop-
per, in order that its bonds may be sold, and being asked
to resign from the Davis-Daly, on account of alleged un-
authorized expenditure of funds in the treasury, and being
subjected to a constant fire of interrogations about what
became of the funds in the United Copper treasury, F.
Augustus is fairly busy.

Ray Central shareholders, who have been awaiting the
promised report on the properties to be made by Weed &
Probert, are evidently to be forced to be satisfied with
the conclusions drawn therefrom by the officials. The vice-

president has issued a statement to the effect that he con-
siders the report highly satisfactory; that developed ores
show a minimum of 7,000,000 tons. Ray Central is suffer-

ing from a lack of confidence in the public, which evi-

dently is strong enough to prevent frank treatment being
shown, which In turn has induced the public to put the
worst construction upon the fact that desired reports have
not been forthcoming when expected, and upon the fact

that the Identity of new investors said to have come Into

the company recently has not been revealed. Ray Con-

solidated and Chlno are about to leave the open, or Curb,

market and will hereafter be traded in upon the floor of

the New York Stock Exchange. The fact that the listing

committee of the Exchange has admitted these companies
to trading privileges, while both are yet really in the

development stage, marks a great change in the attitude

of the 'big board", foreshadowing a further recognition

of the public Interest in mining issues. The Guggenheims
are reported to have taken over a large holding of Yukon
Gold, amounting to some 20,000 to 25,000 shares, that had

been held In England. Whether this move has any con-

nection with the rumored merger of all of the Guggenheim
properties is not known. The Michigan copper producers

are exercised over the possibility of the imposition of a

State tax of %c. per pound upon the copper output. The
Northern and Southern peninsulas of Michigan are widely

separated; in fact, that part of the State known as the

Northern Peninsula is geographically, politically, and com-

mercially treated as a separate bailiwick. The farmers,

fruit-growers, and automobile manufacturers of southern

Michigan are frankly sectional in their attitude toward

the mining interests of the Lake country. Boston is much
closer to the Lake Copper region than is any part of the

'peach belt.' As a result, the copper forces are lining up

to defeat the measure. The tax would cost the Calumet

& Hecla $357,500 yearly, or more than $3.50 per share on

its present outstanding capital. There have been rumors

of consolidations to be made in the Globe district in Ari-

zona. The latest story is of negotiations for a merger of

the Miami, the Inspiration, the Live Oak, and the New
Keystone. This consolidation, if consummated, would

bring together some interests which, heretofore, have not

been closely allied. The Miami and the New Keystone are

controlled by the General Development Co., which is a

Lewisohn organization; the mine work being under the

direction of J. Parke Channing, as consulting engineer and

managing director. Inspiration is controlled by the Thomp-

son-Gunn Interests, who are allied with Salt Lake capital-

ists and who control also the Mason Valley at Yerington,

Nevada. Through the connection of these people with

the important Stock Exchange house of Thomiison, Towle

& Co., they are also in touch with the Boston investors in

copper. Live Oak is also now controlled by Boston people.

There is a story in mining circles that when the Lewisohns

bought the Miami, what they really wanted was the Inspira-

tion, and there is no doubt that, on acceptable terms, they

would welcome a merger with the latter property. Should

a new concern be formed, as outlined, it would immediately

take rank as one of the Important porphyry mines, as it

would have a present developed tonnage of 50,237,000 tons;

Inspiration having 21,737,000 tons, Miami 16,500,000, Liva
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Oak 9,000,000, and New Keystone 3,000,000 tons. Such a

new organization would be the domlnent factor In the

Globe district, and, as the Miami mill Is soon to begin

operating, would be one of the first of the developing por-

phyries to produce on a large scale.

There is a renewal of Interest in the affairs of the Fed-

eral Mining & Smelting Co., and some tipsters have been

Industriously circulating advice to buy the shares. The

Morning mine, the largest producer of Its properties in

the Coeur d'Alene, is apparently coming back as a profit

earner. The change in the ores has been met by a new

method of treatment, and conditions have so far Improved

that Instead of a monthly deficit, the Morning mine is now

earning $15,000 net monthly, and from the present outlook

it Is expected to double or treble this figure.

Engineers In the Cobalt camp are much Interested in

a recent discovery of high-grade silver ore In the Temls-

kaming mine at a depth of 535 ft., which Is the deepest

working in the district. The Temiskaming is entirely In

the Keewatln, while most of the large producers, such as

Nlpisslng and La Rose, are in the conglomerate. In the

diabase there are only two paying ore deposits, the O'Brien

and the No. 3 vein of the Kerr Lake. It has been the

rule In the camp that wherever the conglomerate overlies

the Keewatln, the values are found entirely in the con-

glomerate. While, therefore, the finding of ore at depth

is Important to the few properties that are entirely in

the Keewatln, It does not determine the real question of

the value of deep ore at Cobalt.

LONDON

Output and Profits of fls/ianfi Mine. — Copper Mining in Australia.

— The PItillips River Operations. — The Huelva and Rio Tinto,

Spain.—Tlie Cordoba.

The Ashantl mine continues to be the most Important

gold producer in West Africa. While most of the mines in

the Tarkwa and Prestea districts are suspending produc-

tion during vigorous development, the Ashantl goes for-

ward In a most encouraging manner, discovering rich ore-

shoots and erecting modern machinery. This mine has the

advantages both of good fortune in the way of ore deposits

and of capable direction of operations. Some mines are

made famous by nature and some by the strenuous efforts

of man. The Ashantl affords an example of a combination

of these two influences. A year ago in this column, I

quoted W. R. Feldtmann's account of the discoveries of

rich ore in the Obuasi workings of the Ashantl mine and
of the new plant then in course of erection. Mr. Feldt-

mann has recently Issued a report bringing technical de-

tails up to date. During the year ended June 30 last, 90,860

tons of ore was sent to the mill and 72,115 oz. gold re-

covered, the value being £306,322. This was the largest

yearly production yet recorded. The working profit was
£175,716 and the net profit was £118,878, as compared with

£44,792 the year before. As a large sum was brought in

from the last year, it has been possible to distribute £149.580

as dividend, being at the rate of 75%. As regards ore re-

serves, the content of gold is estimated at £1,910,000, as

compared with £2,000,000 a year ago. Owing to floods, and
also because attention has been centred on the building of

the new metallurgical plant, less development work has
been done than would otherwise have been the case. Gen-
erally speaking, the developments at Justice's mine have
not been so favorable, but this has been more than compen-
sated by the discoveries in the lower levels of the Ashantl
mine. In a different part from the Obuasi discoveries men-
tioned above. Mr. Feldtmann reports that the fourth or
last unit is now practically complete and that, commencing
with 1911, the yield of gold should be £40,000 per month.
The production of copper In Australia is confined to a

few districts. Mount Lyell, Cobar, and Wallaroo were the
only notable districts for many years. More recently Mount
Morgan has been an Important producer, and North Queens-
land has come forward. Other mines, such as Great Fitz-
roy in Queensland and Whim Well In the north part of

Western Australia, have attracted attention. I wish in this

letter to make a note of the strenuous efforts that have been

made in the Phillips River division of Western Australia,

situated between Kalgoorlle and the Southern Sea. to de-

velop copper deposits. The Phillips River Gold & Copper

Co. was formed in 1906. Part of the property acquired was

sold shortly afterward to a subsidiary company called the

Mount Cattlin Copper Mining Co., but has since been re-

purchased. A railway was built to connect the mines with

Hopetown, and a smelter and concentrating plant were-

built. The orebodies have proved disappointing so far. De-

velopment has been centred on the Desmond-Elverton group

of lodes, and at some points promising ore was found. Some-

development has also been done at the Mount Cattlin mine.

At the Ironstone property prospecting has been done by

diamond-drilling. The Benson and Martin mines have been

leased and a few hundred tons of ore raised by the tributers.

The profitable oxide ores are exhausted and the smelter

which started in July 1909 is now treating chalcopyrlte-

from the Elverton and Cattlin mines and cupriferous pyr-

Metallurgical Plant, Ushanti.

rhotite from the latter, together with such ore as is raised

by the tributers at the other mines. Pyrltlc smelting was
tried, but it was found that the gangue matter required

more heat. The plan now Is to pick out the richer parts,

concentrate the remainder, and sinter the concentrate. In

this way the refractory gangue is largely removed, and a

smelting charge obtained which contains sufficient sulphur

to reduce the amount of coke required to a minimum. In

addition to the blast-furnace, a converter plant has been

erected. During the past year 1332 tons of blister copper

was produced, containing 1318 tons copper, 5435 oz. gold,

and 9982 oz. silver. The Income from the sales was £62,466,.

and the loss on the year's work was £55.431. The expenses

in connection with the starting of smelting and concentra-

tion made the costs higher than they will be in future.

The company has an excellent plant, and a satisfactory

method of treatment has been found. The future will de-

pend on the development of the ore deposits.

Copper mining in the south of Spain has had several set-

backs lately. One of the most serious accidents has been

at the Huelva copper and sulphur mines, which are under

the capable management of H. F. Collins. The dam erected

a few years ago for the purpose of conserving a water sup-

ply burst, and not only disorganized everything, but caused

the death of many employees. Further news comes from

the Rio Tinto mine relating to landslides, and several deaths

have recently been caused by this unsafety of the ground.

It must be remembered that the Rio Tinto pyrlte deposit

is being worked by open-cuts, and that of recent years it

has become obvious that the slope of the quarries is too-

steep for safety. Vast sums have been spent out of the re-

serve fund for the purpose of removing the dangerous over-

burden, but In spite of this, landslides are still occurring,

and the engineers and workmen are well aware of the-

threatening state of things. As the directors of the com-

pany keep a vigilant control on news from the mine and

publish nothing but the barest of half-yearly reports,

neither shareholders nor the public have the least idea of

the mining or metallurgical practice. It is a pity that they

do not Issue some authoritative statement, convincing to a

mining or civil engineer, to the effect that open-cut work-
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ings are permanently safe and do not threaten to collapse

and bury the pyrite. In the absence of such information

it is not to be wondered that in some quarters the most

sinister opinions are freely expressed. One of the copper

mines in southern Spain that has had troublous times is

the Cordoba. The present English company was formed in

August 1908 as a consolidation of the companies operating

the Cerro Muriano and North Cerro Muriano copper mines,

which are situated ten miles northeast of the city of Cor-

doba, Spain. John Taylor & Sons are the managers. The

ore deposit has been difflcult to follow and work, and the

concentration and smelting problems have given trouble.

The directors now speak more cheerfully and report that

in many ways the company is in a more favorable position.

Recent developments have disclosed valuable bodies of ore

and the reserve has been increased, now standing at 132,903

tons averaging 3.28% copper, an increase of 10,508 tons in

quantity and Vi'/c in value as compared with a year ago.

During the year ended September 30 last, 62,299 tons of

ore was raised, and sent to the picking floors. Of this,

19,943 tons was sent to the old jigs and buddies, 12,790 tons

was treated in the new wet-concentration plant, and 11,198

tons went to the magnetic separator. Some of the sorted

ore was sent direct to the sintering furnace. The old jigs

and buddies and the magnetic separator have recently been

abandoned and the whole of the output In future will go

to the new mill. The Murex magnetic process has been

installed for the treatment of 50 tons per day of middling

and tailing from the jigs, and it i)romise8 to give satis-

factory results. Sintering by pot-roasting was adopted for

smelting. Hitherto the metallurgical processes have ended

with the production of matte, but it is now intended to

erect a converting plant.

BUTTE, MONTANA
Source of Heat in Butte Mines. — Ueans Adopted for Natural and

Artificial Ventilation.— Fire on High Ore not Spreading.

In discussing the conditions In the Butte mines before

the legislative investigating committee, John Gillie, gen-

eral superintendent for the Amalgamated company, made
some interesting statements regarding the temperature in

the mines and the means being adopted to remedy some of

the complaints made by miners. He said at the outset

that the high temperature was difficult to overcome on
account of the vast amount of lumber used, and the kind
of ore existing In the mines. He explained this statement
by saying that the mines of the company used every year
75,000,000 ft. of lumber of board measure, about 250,000

round timbers, and 275,000.000 ft. of sawed timber. Mr.
Gillie said that just as soon as this timber goes Into a
mine oxidation begins to take place, and It Is just the

same as burning It, so much heat does It throw out. It

may be distributed over 20 years, or 40 years, but the

same amount of heat units in a stick of timber. If it be

entirely rotted, is given off as though it were burned In

a stove. In speaking of the character of the ore, he said

It Is sulphide, or contains sulphur and other compounds,
and an oxidation is going on in the rock Itself which pro-

duces heat. Then again. It was pointed out that the deeper

you go into the earth the warmer It becomes. For some
years the company was devising i)lans to overcome, as far

as possible, the complaint about the heat, and during the

past four years had equipped many of the mines with a

system of forced ventilation, and at the present time,

through this means, 753,000 cu. ft. of air Is being put into

the mines every minute. In addition a number of natural

or Induced-air openings or ventilating shafts have been

put in. At some of these the air Is being forced in, while

at others the warm air Is being taken out, which has to

be replaced by cooler air from other places. He said the

system had been found to be effective. Mr. Gillie then

spoke of the underground workings of the Oagnon, the

deepest mine in the district, and said that on the 2300 ft.

level efficient work could not be done, as the men came
to the surface at the end of the shift more tired than

they would be with twice the labor on the surface. An

exhaust fan was placed on the air-course as soon as it

was possible to secure the electric power, with the result

that the 2200 and 2300-ft. levels, the deepest in the Gagnon
mine, were made comparatively good places to work. The
difference could be noticed in a short time. He said that
in addition to this, the company was now sinking an air-

shaft in the Gagnon down to the lowest level, a piece of

work which would cost $230,000. He concluded his state-

ment regarding the temperature question with these words:
"Now, we are not doing that as philanthropists; we expect
to get the value back on the number of tons of ore per
day per man; it is economic mining. It tends, of course,

to the better health and the better conditions of the miner,
and the better he is, the better it is for us."

The Hre in the High Ore mine is still burning, but there
Is no probability of it spreading. It is confined to a
limited space, and no smoke is interfering with the opera-

tion of other mines. The pumps are working on the' 2800-

ft. level, and the water has practically all disappeared. It

will be two to three weeks before the mine is again in

operation, the management not deeming it advisable to

hurry the resumption of work, especially when the other

properties are supplying all the ore required by the smelt-

ers. The copper production of Butte district for January
was nearly 23,000,000 lb., including a little over 1,000,000

lb. from the East Butte smelter. The Washoe smelter pro-

duced 15,950,000 lb., and the Great Falls smelter 5,650,000

lb., making a total of 21,600,000 lb., which includes the

ore treated at the Washoe smelter belonging to the Tuo-

lumne company. The management of the Raven Copper

Mining Co. is doing development work on the Snoozer,

through the Old Glory shaft, in accordance with an agree-

ment reached with th^ Anaconda company. From the 200-

ft. level of this shaft a cross-cut now In 300 ft. is being

driven to intersect the vein, which will be reached 50 ft.

ahead. The shaft is down 500 ft., at which depth another

cross-cut is being driven to the Snoozer vein. On the 200-

ft. level four veins were cut and raises were made to get

an idea of the dip of the vein. An impression has gotten

abroad that the Colorado mine of the Davis-Daly company

Is completely shut down, but such is not the case. There

are about 25 men at work on development on the 1400-ft.

level on which a large body of ore has been uncovered.

However, as it assays only about Z'/r copper, it would not

pay to ship It at the present market price.

REPUBLIC, WASHINGTON
Interesting Data on Lone Pine, Pearl, and Surprise.— The Quilp and

Knob Hill.—Belcher Mountain.— Treating Tailing.

The Republic Mines Corporation has made final payment

and taken over the Lone Pine, Pearl, and Surprise mines

from the Pearl Consolidated Mining Co. The superintend-

ent reports continued improvement in the Surprise vein

workings, during the last ten days. In the winze south

of the 'Jim Clark tunnel,' 40 ft. below the adit-level, 8 ft.

of ore, reported to assay from $225 to $400 per ton, mostly

in gold, is expanding about an inch with every foot of

increasing depth, and 6 ft. on the hanging wall assays close

to $40 per ton, and is spreading toward the centre with

every round of hole, but more gradually than on the foot-

wall. The pay-shoot at the surface was 150 ft. long and

5 ft. wide; at a depth of 50 ft. it is reported to be 200

ft. long, with an average width of 12 ft., the extreme width

being 18 ft., with a pitch of 70° east and rake of 50° south.

The pay-shoot has been cut into on the first level from

the incline shaft, designed for opening the vein at greater

depth, at 190 ft. from the portal and 75 ft. below the bot-

tom of the winze. The superintendent reports that from

8 ft. of quartz already penetrated, samples have been taken,

but not yet assayed. The quartz is identical with i hat of

the foot-wall. Next the foot-wall the material is the typ-

ical white quartz, with ribbon streaks and spots of rich

sulphide which characterize the best ores of the camp. A
winze has been started on the 300-ft. level of the Lone Pine

claim, 150 ft. east of the main shaft, and is following down

on ore which assays about $50 per ton, principally gold.
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The company Is shipping about 150 tons of ore per week

from the Lone Pine and 450 tons per weelc from the Sur-

prise.

The Quilp mine is sending 300 tons weekly to the smelter

of good-quality ore, and some of it is very high grade.

The Knob Hill mine is now being opened on four levels.

On No. 1 ore is being mined and sacked which assays about

$100 per ton, nearly all in gold, from a small lateral vein.

On No. 2 the main north-south vein has been followed con-

tinuously about 400 ft. from the portal of the adit, and
the breast is 165 ft. below the surface. That vein is from
.3 to 8 ft. wide, and a stope has been started on ore which

assays from $24 to $30 per ton, practically all gold. A
raise is being made on a small vein of $25 ore from the

No. 4 level. Ore is being delivered from the three levels

to the ore-bin, lately constructed beside a railway spur on

which the track is laid, but awaits the track bolts for

completion. The mine is being put in shape for delivery

of ore from each of the four levels through the underground

workings instead of hauling it around the hill as at pres-

ent. The Pearl Consolidated Mining Co. has one more
dividend of about 1% cents per share to pay, which may

' be paid early in March, and the affairs of the company
will be closed. A streak of iron carbonate ore has

been developed above the lower adit of the Anonymous
mine, on Belcher mountain, which may form the connect-

ing link of the vein system between the Belcher, Copper

Key, and Oversight mines. The mines of Belcher moun-
tain are practically idle, awaiting plans by the various com-

panies for the future disposal of the ore. Republic and
neighboring camps are witnessing a revival of mining
and other interests. The tailing dumps at the old Republic

mine, after lying many years apparently worthless, are

being worked over and are reported to be paying a profit.

The first clean-up has been made with good results, but

information on details is lacking. Good headway is being

made on the new mill of the North Washington Power Com-
pany.

TORONTO, CANADA
Porcupine Railroad and its Terminal.—Three TownsHes may Unife.—

Hollinger Development and Ore Tests.—Special District News.—
Cobalt Mines.

The route of the Porcupine extension of the Temiskaming
& Northern Ontario railway and its terminal at th? camp
were definitely settled last week after the return of J. L.

Englehart, chairman of the Railway Commission, from that

locality. The line enters to the north of Porcupine lake, a

station being placed at Golden City, and runs down the
southeastern shore of the lake, its present terminus being
about one mile from the Dome property. The decision has
given stimulus to building activity and dealing in real estate.

It is anticipated that the line will be ready for traffic by
the end of June. Although the snow is 3 ft. deep, 700 men
are at work clearing, grading, and laying the steel. Next
month the force will be increased to about 1200 men. A
movement is on to unite Porcupine City, Golden City, and
the Welsh Townsite, incorporating them as Porcupine.
At the Hollinger sinking has been done to the amount of

365 ft., and 1040 ft. of driving has been accomplished at
the 100-ft. level. Two shafts are down to this depth and a
winze has been sunk 100 ft. farther. Assay tests of the
ore have been made from the outset, and there have been
returns from the 2-stamp mill. The result of sampling and
assaying shows an average of $49.80 in gold per ton, and
returns from the stamp-mill give an average of over $50
sold per ton from a saving of about 85% effected without
concentration, thus proving the free-milling character of
the ore. P. A. Robins took charge as manager February 1.

The Scottish Ontario company, which has been driving at
the 100-ft. level to recover the vein which was lost at 54
ft. in the shaft, has been successful. The vein where opened
was over 10 ft. in width, the ore containing free gold. On
the Vipond, operated by the Porcupine Gold Mining Co.,
controlled by the Plynn Bros., of New York, a shaft has
been sunk by the side of the vein for 100 ft. and a cross

cut is being run to cut the vein. Another vein shows rich

ore on the surface, which is being mined to supply ore to a

small Nissen stamp-mill. The ore is stated to run $500 in

gold per ton. A large mill will be buil£ next summer.
Good surface ore has been discovered on the Crown Char-

tered property, including a continuation of the Scottish

Ontario vein. A contract has been let for diamond-drilling

to the depth of 1000 ft., work to be commenced February 15.

A syndicate, comprising P. Chester Thompson. W. S. Ed-

wards, George Monteith, Alex. Fasken, and John Watson,

has acquired a controlling interest in the Dome Extension

property of 200 acres situated south and west of Porcupine

lake. Two prospecting shafts have been sunk and a plant

installed. The Standard Porcupine Gold Mining Co.,

capitalized at $1,500,000, has been organized to operate

a property of 65 acres near Simpson lake. Dr. Guerin,

mayor of Montreal, is president, and C. S. Wallace secre-

tary-treasurer. Among recent visitors to Porcupine were

F. Augustus Heinze, of Butte, and James Doyle and James

C. Sweeny, of Denver.

Cobalt is attracting but little attention in view of the

greater interest attaching to the rapid development of

Porcupine. A rich discovery is reported at the Crown Re-

serve, a stringer encountered on the 200-ft. level having

widened to a vein of 2 in. wide, carrying high-grade ore.

The annual statement presented at the Crown Reserve

shareholders" meeting at Montreal, January 25, reported

ore production to the value of $1,757,824, and net profits of

$1,185,100. After paying dividends and expenses of operat-

ing the Silver Leaf leasehold, a surplus of $659,986 re-

mained on hand. Hereafter a dividend of 5% per month
will be paid instead of 15% quarterly. The La Rose Con-

solidated sent out a statement accompanying its dividend

checks showing $708,470 cash in hand and in value of ore in

transit and at smelters, and $303,343 in value of ore sacked

for shipment. The critics and commentators have again

begun figuring as to the probability of a resumption of the

old rate of dividend. The shaft of the Gould Consolidated,

now down 121 ft, is to be sunk 50 ft. farther, and driving

will be undertaken on the 150-ft. level. The Kerr Lake has

opened a 6-in. vein, in driving from the bottom of winze

No. 4, which is said to carry 3000 oz. silver per ton. The
Wettlaufer of South Lorrain has declared its initial quar-

terly dividend of 5%. The Coniagas has declared dividends

amounting to 9%, bringing the total returns up to 44% of

the capitalization. The miners at the Keeley mine, in South

Lorrain, have been out on a strike since January 16 against

a reduction of wages.

KALGOORLIE, WESTERN AUSTRALIA
Output and Dividends for November.

In the table below is given the November record of the

principal mines of Kalgoorlie, Western Australia:

Name. Tonnage. Yield. Profit.

Associated 9,601 $ 68,000 $ 7,400

Associated Northern 2.371 19.000 5,000

Bullfinch Proprietary 399 105,000

Chaffers 4.156 25,500 350

Golden Horseshoe 19,507 124.500 27.500

Golden Ridge 2.610 35,500 15,000

Great Boulder Perseverance . . 20,008 119,000 18,000

Great Boulder Proprietary . . . 17.892 248,000 130,500

Great Fingall 10,291 79,500 14,000

Hainault . 5,066 35,500 5,400

Ivanhoe 19.327 209,000 100.000

Kalgurli 10.740 138,000 75,000

Lake View & Star 13,005 78,500 6.500

Oroya-Exploration 21,706 24,500 11.500

Oroya Black Range 4,490 45.000 12,000

Oroya Links 7.070 43,500 4,400

Sons of Gwalia 13,490 117,500 50,500

Sons of Gwalia South 2,103 17.000 2,400

South Kalgurli 9.235 63.000 4,700

The properties which paid dividends are as follows:

Lake View & Star, $87,500: Links, $71,500: South Kalgurli.

$50,000.
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SALT LAKE, UTAH
General Mining Affairs of the Stale. — 7he Trouble in f/ie Coal Re-

gions.—Snowslides.—Merger at Alta.

The new tramway of the Utah Consolidated has been

brought to a state of efficiency materially reducing the

cost of transporting ore to the International smelter. Suit

has been commenced against the Ohio Copper Co. to recover

$7500 due for machinery and supplies. It would hardly

seem that Ohio has been making the money credited to

it when such a suit is filed. The North Utah has gone into

the hands of a receiver, due to the fact that plans to

finance It by means of a bond issue were unsuccessful. The
holdings include the Butler Liberal, which is well equipped,

but the result of development work during the past year

or two was not satisfactory. The Utah Metal tunnel has

been advanced 4400 ft., and has cut some deposits of ore

of commercial value. The flow of water has increased,

which is taken to indicate that the mine workings are

being drained through the tunnel. The Montana Bingham
miners have cut 3 ft. of ore in the south drift which as-

says 13% copper, 13 oz. silver, and $4.80 gold per ton. The
heading of the main cross-cut should reach the Quinn
fissure at 350 ft. farther.

Greater headway has been made in the Snake Creek tun-

nel during the last month than in any previous month, the

face having been advanced 367 ft. Progress was averaging

Slime Plant of the Ohio Copper Company.

15 ft. i>er day until an unusually hard formation was en-

tered, which made the rate slower. The face Is now in

2800 ft. The new vein found on the 900-ft. level of the
New York mine at Park City, has been followed 140 ft.

and is still holding out well. Stoping has not been com
nienced, but a few carloads of ore have been shipped as
the result of development operations. The New York has
struggled through 25 assessments, but prospects are that
It will pay its way from now on. The most important
event in Tintic district for some time was the adjustment
by stipulation of the suit between the Beck Tunnel and
the Uncle Sam. The stipulation requires a division of

orebodies exposed, recognizes the right of Uncle Sam to

use the new tunnel in the Beck, and specifies an agree-

ment on extralateral rights to certain i)oints and some
minor matters. The Uncle Sam has shipped 15 cars of 30

tons each from a new orebody on the 240-ft. level, in ground
not affected by the terras of the stipulation. These 15

cars of ore had ?» total assay value of $25,000. Two miners
lost lueir lives lu mo 7ankee Con. o:.»:. s'-hruary 9. They
were riding up in the cage with a load or steei when one
of the drills caught between the cage and the wall plate.

The sudden checking of the speed threw one man between
the cage and the timbers and the other off the cage, so that

he fell to the bottom of the shaft. Directors for the stock-

holders of the Dragon Iron and Governor mines of Tintic

district will meet on March 2 to consider a plan for the

consolidation of the two properties. They adjoin ^nd can

he worked to advantage through the Dragon shaft. The
Governor mine is supposed to have the extension of the

Iron Blossom vein.

i About 400 miners, mostly Greeks, employed at the Ken-
llworth mine of the Independent Coal & Coke Co., went
on a strike, February 4. Different reasons were given for

the strike, such as shortage in weights (which the com-
pany agreed to meet by allowing the miners to put in a
checker) , forced trading at the company store, and a desire

on the part of the men to drive out all but the Greek miners.

Pickets were established who turned back the men, who
attempted to work, at the points of guns. The Greeks then
took up a position on the out-cropping rocks and opened
Are on the town, killing Thomas Jackson, a watchman in

the employ of the company. Forty special deputies were
rushed to the scene from Salt Lake, and the rioters were
routed after two of them had been killed and a half dozen
wounded. The troublesome miners have dispersed and the
mine is operating at half capacity with those who re-

mained. The Consolidated Fuel Co. and the Castle Valley

Coal Co. have filed a petition with the Interstate Commerce
Commission asking for a hearing and readjustment of

freight rates on coal. These companies come in competition
with some owned by the railroads, and they claim discrim-

ination in the supply of cars and freight rates.

The proposal to merge several of the Alta properties may
reach a successful termination. The properties have been
examined and the terms proposed. The mines included are

the South Hecla, City Rocks, Continental Alta, Copper
Prince, and Alta Development. The first step toward de-

velopment will be to drive a drain-tunnel about four miles

long, starting near the old Continental Alta mill on Tan-

ner's Flat. This would give good depth on the veins and
drain practically the entire camp, besides providing a means
of shipping ore during the months when the camp is snow-

bound. The South Hecla has ore on the Wedge fissure.

The stringer, which was only four or five inches wide, has

widened to 4 ft., and contains good shipping ore. Lessees

on the Columbus Con. are taking out about 20 tons of ore

per day, and the company is driving toward the lime con-

tact on the main level. The lower workings are still flooded,

as the new pumps have not been installed. At American
Fork the Pacific company has discovered that it was send-

ing good ore over the dump, so it started sorting, and some
shipments sampled $1000 per car. This was a stockpile

which was to have been milled. One carload just shipped

netted $46 per ton. The Eudora Belle has ore assaying $80

per ton, which is being sacked and shipped. W. D.

Shaughnessy, manager of this mine, died recently. He was

a son of one of the pioneer mining men of the State.

Four men were killed in snowslides which occurred in

Alta district on January 31. One slide demolished the

surface working of the Utah Mines Coalition Co., and killed

three miners; another killed one man who was working

at a small prospect over the divide from Alta, and a third

came down the hill above Alta, but, fortunately, broke

on a ledge of rock before it reached the town. Some time

will be required before the Utah Mines Coalition can re-

pair damages and resume work. Heavy snows rendered

the Alta roads impassable for a few days, but 14 four-horse

teams have been engaged in breaking a trail, and ore-

hauling has been resumed. The Maxfield mine, which is

being operated by the Howell-Johnson Leasing Co., will

commence shipping ore this week. The Copper Bank Min-

ing Co. has been organized to develop a group of six claims

four miles west of the Maxfleld. The recent decision of

the Department of the Interior to the effect that a placer

location of 160 acres made by eight individuals and as-

signed to one individual, or a company, is invalid unless

location is preceded by actual discovery on each claim,

will affect many of the oil locations in this State and throw

a large number of claims open to entry. It has been cus-

tomary to locate and assign as above and work the group

on the strength of discovery on one claim, but the Depart-

ment has held that this is not sufficient. During the

month of January the U. S. assay office at Salt Lake bought

gold bullion valued at $155,627, and silver bullion worth

$2573, an Increase of $50,000 over the corresponding month

of 1910.
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43,991

1,197

251

JOHANNESBURG, TRANSVAAL

Movember Output of Seven Districts. —Increase in Number of Tube-

Uills.—The Labor Supply.—Reduced Profits on Rand.

The Mines Department reports that during the month

of November the total production of gold in the Transvaal

was 641,400 oz., of a value of £2,724,496. Output by districts

is given below.

District. Ounces. Value.

Witwatersrand 616,844 £2,620,188

Heidelberg 5,100 21,663

Klerksdorp 2,234 9,491

Barberton 6,524 27,715

Pilgrim's Rest 10,356

Pietersburg 282

Miscellaneous 59

Both Heidelberg and Klerksdorp are districts which are

actual extensions of the Witwatersrand banket formation,

so it will be seen that were it not for the Witwatersrand

and its extensions the Transvaal production of gold would

be very insignificant. The total number of crushing mines

is given as 97, of which 61 were on the Rand, the other

districts contributing with the following number of mines:

Heidelberg, 3; Klerksdorp, 5; Owoshoop, 1; Barberton, 13;

Pilgrim's Rest, 12; Pietersburg, 2. Since the introduction

of tube-mills the increase in the number of stamps has

been somewhat checked, the tendency being to increase

the stamp-duty by coarse crushing with stamps, and to

finish the operation by passing the pulp through tube-

mills. As a matter of fact, there are more idle stamps

in the Transvaal at present than has been the case for

some time, owing to the preference for tube-milling The

average number of stamps dropping in the Transvaal dur-

ing November was 9751, nine less than during October,

9140 of which were on the Rand. Tube-mills, however,

increased from 194 in October to 199 in November, of

which 188 are on the Rand. The ore milled during Novem-

ber amounted to 1,867,092 tons, as against 1,940,273 tons

in October.

With the exception of tin and coal, the Transvaal does

not possess many base-mineral prospects, but for Novem-

ber the total value of the base-mineral output, excluding

coal, reached £45,225, and comprised the following min-

erals: Copper ore, £4561; tin ore, £28,356; magnesite,

£165; flint, for tube-mills, £2648; lime, £9419. The amount

of dynamite issued at the different mines in the Trans-

vaal during November was 2,893,921 lb. No monthly re-

turn of the diamond output of the Transvaal is available.

Regarding the labor position at the mines, about which

so much has been heard, the number of whites employed

has increased during the year from 24,653 to 27,441,

and of colored from 194,162 to 216,414. Despite this in-

crease, the supply of labor is still far below the require-

ments of the mines, some having been unable to see their

way to declare the usual dividends at the close of the

year, preferring to keep the amount in hand in readiness

for further labor contingencies.

With the close of the year it becomes possible to com-

pute the dividend earnings of Transvaal mines for 1910,

and to compare them with the results secured in the pre-

vious year. To summarize the figures, it may be stated

that the gold mines of the Witwatersrand have paid out

£8,875,085, or £435,666 less than in the preceding twelve

months. The gold mines of the outside districts have dis-

tributed among shareholders £243,773, which is £49,903

more than in 1909, so that the total dividend record of

Transvaal gold mines for 1910 amounts to £9,118,858, or

£385,763 less than in the previous year. As regards dia-

monds, the amount distributed is the same as last year,

£180,000. Coal mines, despite the over-competition in the

fuel trade and the consequent maintenance of a low price

of coal, have bettered their dividend records, the total dis-

tributed amounting to £164,914, or an increase of £26,579
for 1910. The increasing growth and prosperity of the

Transvaal tin industry is reflected in the declaration of

£45,300 in dividends as compared with £19,100 for 1909. an

increase of £26,200. The total of mining dividends amounts,

therefore, to £9,509,072, or a decline of a third of a million

sterling from the previous year's announcement. Over and

above this, financial, industrial, and land companies have

distributed among shareholders £2,817,268, a large propor-

tion of which was derived directly from the mining com-

panies. Taking into account the money spent on develop-

ment and equipment out of profits, the dividend results

for the past year may be considered satisfactory, especially

so in view of the fact that there has been a certain amount

of reorganization in the gold-mining industry, mainly in

the direction of abolishing the idol of minimum working

expenses per ton. The increase in dividends resulting

from base-metal mining operations is especially gratifying.

An Important amalgamation scheme has been planned

for the union of three properties in the Roodepoort district

of the West Rand—the Princess Estate, Roodepoort Central

Deep, and West Roodepoort Deep. The basis of the pro-

posals is that the Princess Estate company, the most pros-

perous of the three concerns under consideration, shall

absorb the other two companies, and in order to do this

the capital shall be increased from £325,000 (£265,000 in

issue) to £650,000. Shareholders in the Princess Estate

company will receive 265,000 £1 shares; that is. one share

in the new company for each old share held. The Roode-

poort Central Deep shareholders take £108,333 in £1 shares,

which is on the basis of one new share for each three old

shares held. As regards the West Roodepoort Deep, where

the reef is very thin, although rich, and where the results

ferreira Deep Mill on the Rand.

of development to date have been on the whole unsatisfac-

tory, £68,160 in shares in the new concern will be issued:

that is, one new share for five old shares. For cash capital.

132,700 shares will be issued at 27s. 6d. per share. The

shares in reserve free of option will total 74,967. and 840

shares will be issued to the West Roodepoort Deep. Ltd..

in part settlement of the company's liabilities. After

liquidation of sundry debts and debentures, it is estimated

that the new company will have a cash working capital

of £99.000. The area controlled will amount to 680 claims,

and the amount of ore in reserve at the present day in

the three mines is estimated at 647.000 tons, of which

582.000 tons on the South Reef have a value of S.ll dwt.

per ton, and 65,000 tons on the Main Reef average 6.06 dwt.

per ton. Crushing operations are to be concentrated at

the Roodepoort Central Deep battery, the plant being de-

signed to crush 18,000 tons per month. Development work

is to be pushed and the capacity of the mine plants will

be enlarged in the near future. Recent profits of the

Princess Estate and Roodepoort Central Deep have aver-

aged about £6000 per month, and as a result of the amal-

gamation of the mines it is estimated that the working

profits will be Improved by about 3s. per ton. The scheme

gives promise of doing much for a district which has so

far prQved one of the least remunerative and most dis-

appointing in the whole of the Witwatersrand area, and

the fortunes of the mines concerned, when operating under

the new management, will be watched with great interest.
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General Mining News

ALASKA
(Special Correspondence.)—Knik, situated In the Cook

Inlet and Susitna region, is on one of the mushing routes

to Iditarod. It is also the supply point for a quartz and

placer mining country about 30 miles to the north, on

Willow creek. Craggy creek, and the headwaters of the

Little Susitna. The Brooklyn Development Co. is to in-

stall a 3-stamp mill; the Gold Bullion M. Co. Is adding 5

stamps to its mill, is building a tramway, and driving an

adit-level on a vein containing free-gold ore, some of which

yielded $2000 per ton last season; machinery is to be set

up on two other properties of that district this season.

Knik, January 20.

Reiwrts sent out from Valdez are to the effect that equip-

ment for 12 stamp-mills is being shipped to that place

and that these mills are to be erected in the Valdez dis-

trict next summer. They are mostly 3-stamp plants, though

It is claimed that among them are two or three

10-stamp plants. Among the mines being de

veloped is one on Shoup's bay In which a

vein has been opened to a depth of 400 ft. by

a series of adit-levels; on the dump is said

to be 800 tons of ore of good milling grade.

The Big Strike group in that locality has been

sold to H. W. Suesseldorf and T. J. Devinney

at $35,000, of which $4000 was paid. It is

claimed there are 400 men employed in the

Valdez district in connection with mining.

ARIZONA
COCHISE COUNTY

The Copper Queen company probably will

sink a new shaft to the depth of 2000 ft., the

location for which is between Ix)well and South

Blsbee. The principal use of the proposed

shaft will be to obtain better ventilation in the

several mines, and to accomplish this a connec-

tion will be made at the 1200-ft. station with

the Lowell shaft.

OILA COUNTY

(Special Correspondence.)—The station being cut on the

eighth level of the Superior A Boston probably will be

finished within the next ten days, when a cross-cut will be

started westward for the purpose of cutting the Great

Eastern vein. It is possible that when opened at this

depth the vein will be found to contain the same grade

of ore as was mined on the sixth level, shipments of

which to the Old Dominion smelter sampled 6% copper.

A raise is being cut from the sixth to the eighth level from

the west drift, on the Great Eastern vein, and contains

iron ore impregnated with bornite and copper glance, and

assays from 5 to 7% copper. F. H. Probert, consulting

engineer, visited the property recently and expressed him-

self well satisfied with conditions at the Superior & Boston.

The Barney Copper Co., whose property adjoins the Live

Oak on the west, has started its second churn-drill hole

300 ft. north and west of hole No. 44 of the Live Oak drill-

ings. Judging from the results of the adjoining Live Oak

drill-holes and the topography of the section, It would not

seem probable that hole No. 2 of the Barney will strike

the ore at less than 700 ft. In drill hole No. 1 the ore

was entered at 500 ft., but hole No. 2 has been started on

higher ground. It is now down 100 ft. The report of

Pritchett and Hamilton, consulting engineers for the Sum-

mit Copper Co., dated January 30, 1911, has just been issued.

According to their estimates there is blocked out and on

the dump low-grade ore of the value of $793,624, divided

as follows: 33,011 tons averaging 4.36% copper; 8578 tons

at 6.51%; 17,062 tons at 3%; 39,860 tons, assaying 2%.

The Pasquale vein was 12 to 18 in. wide on the 300 ft.

level, and where opened on the 400-ft. level had widened

to 2 ft., the ore assaying 25 to 30% copper.

Globe, February 11.

MABICOPA COUNTY

(Special Correspondence.)—The 20-stamp mill built last

year at the Vulture mine has been in successful operation

since September. The ore is crushed in cyanide solution,

the amalgamation taking place inside the mortars. The
sand Is reground in Australian grinding-pans, and the pulp

is treated by Dorr's continuous decantation process, in

which three pulp-thickeners are used in series. The prop-

erty belongs to the Vulture Mines Company.
Wickenburg, February 6.

MOHAVE COUNTY

The Bi-Metal mines, situated within 3 miles of Kingman,
were recently examined and sampled by James F. Parks of

San Francisco. It is understood this sampling is for the

purpose of deciding as to the advisability of erecting there

a large milling plant. The mineral-bearing ground in the

group consists of granite-porphyry and diorite, gold, partly

free, being disseminated through It. The test of 100 tons.

made at the 10-stamp mill on the property last year re-

sulted in a recovery on the plates of $4.92 per ton. Ac-

Bi-Uttal Mints and Mill.

cording to information obtained some time ago, the prop-

erty belongs to the Arizona Gold Mines Co., the manager

for which is E. M. Lamont, of Colorado-

PINAL COUNTY

The Magma Copper Co. owns claims covering the Queen

fissure-vein at Superior, situated 30 miles north of Florence.

This is an east-west vein cutting at right angles the Supe-

rior contact. It is close to the old Silver King mine and

was discovered at about the same time as the latter. The-

Magma company's Queen vein Is developed from a shaft,

cross-cuts having been driven to the orebody from the 300,.

400, and 650-ft. stations. The cross-cut at 650 ft. is a

recent accomplishment. The ore found on the 300 and

400-ft. levels was phenomenally rich, and it is claimed that

the value in copper and silver of the ore being mined on

the 650-ft. level is $800 to $1000 per ton. Driving on the-

vein is progressing both east and west from the cross-cut

at the last-named level, and this work shows the vein to

be 8 ft. wide.

YAVAPAI COUNTY

The Alta mine, in charge of E. Haney, has a 6-in. stringer

of ore, samples of which have assayed 400 oz. silver per

ton. There is some copper and antimony associated with it.

The property is situated near Iron Springs,, and the dis-

covery was made while driving an adit toward a porphyry

dike.

YUMA COUNTY

The Big Eye mine, a new property, but little developed,

situated in Castle Dome district, has been sold by Amos

Adams, W. C. Prewitt, L. W. Schooler, P. 0. Spitter, and

J. L. Huffman to H. V. Ketcherside, T. S. Overholtzer, Thos.

Finch, and others at $160,000. H. C. Johnson, who held

an Interest with the original owners, retains such inter-
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est. The title to the mine is vested In the Big Eye M. Co.

An adit is being driven, and future development Is to be

facilitated by Installing a hoisting-engine, an air-compressor,

and drills. Castle Dome camp is situated about 45 miles

northeast of Yuma. The Dunliirk mine, situated in Whip-
ple mountain, and controlled by Santa F6 railroad men, is

yielding gold ore of high grade. A fight between a stub-

born hog and combative dog led to the discovery.

CALIFORNIA
AMADOB COUNTY

The South Eureka M. Co., which is paying 3c. per share
in dividends, has 60 stamps in operation on a fair grade
of ore. C. P. Vlcini, while driving an adit on the east side
of Butte mountain, opened a channel of material containing
free gold in coarse particles. The discovery was made at
a place high on the mountainside where no mining had
been done previous to this. J. S. Garbarini and others
have a lease on a copper property situated on the Johnson
ranch, 3 miles west of Jackson, They have sunk a 100-ft.
shaft, and have copper ore of good grade, which contains
some gold. The Central Eureka mine, with 20 stamps ope-
rating in the mill, yielded $13,500 In December, and $14,500
in January.

ELDOBADO COUNTY

The Landecker gravel property, now called the Hope, em-
braces an area of 412'acres at Placerville, has three placer
channels, and has been developed by 2000 ft. of adits. The
equipment consists of an air-compressor, driven by water-
pressure, three air-drills, cars, and trackage. It is esti-

mated that a sufficient tonnage of gold-bearing gravel has
been blocked out to keep the mill operating six months.
The operators mine and mill not only the channel gravel,
but they take' out and mill about 3 ft. of the bedrock, all
the material yielding about $5 per ton. The property was
taken into possession January 1 by the Hope M. Co. The
Mother Lode Mines Co., of New York, has a bond on the
Kelsey mine, situated four miles north of Placerville, which
is to be prospected and developed this season. The prop-
erty covers a mile on the Mother Lode, where there are
numerous croppings of quartz. W. A. Hooten, the com-
pany's representative, is proceeding with the work out-
lined and may install some machinery later.

INYO COUNTY

The Keane-Wonder mine, situated on the west slope of
Funeral range, facing Death valley, is producing 60 to
70 tons of ore per day, and this is being treated at the
Keane-Wonder mill, the clean-up of free gold amounting
to close to $20,000 per month. Rhyolite, Nevada, is the
supply town for this mine, the distance between the two
places being about 20 miles.

KERN COUNTY
The Arondo mine, situated in the Argus range, is being

operated now with a force of 20 men, under direction of
J. K. Miller. A supply of ore has been accumulated, and
the mill is soon to be in operation, the water for mill-
work being delivered from a distant source through a
line of pipes. The mill, equipped with a crusher, rolls,
and facilities for cyanidation, is to be increased in capac
ity; the force of miners and millmen is to be doubled.
The lease of the Butte mine, at Randsburg, to Ed. Shipsey
took effect February 1. The lessee is performing some pre-
liminary work prior to commencing regular mining opera-
tions. The shaft is being straightened, ladderways are
being built, and in the stopes the ground is being caught
up and timbered. The shaft is to be sunk till a depth of
150 ft. shall have been reached, and levels are to be driven
from the 100 and 150-ft. stations. The Rice lease expired
on February 1, at which date the lessee made a clean-up
of $6000 from 40 tons of ore that was treated at the cus-
tom mill of the Stanford M. & R. Co. at Johannesburg. It
IS said that a number of sub-leases are to be let on the
Butte mine. Jas. Rice has taken over the Zachrv lease
on the King Solomon mine.

NEVADA COUNTY
Buck Bros., owners of the German Bar mine, drove an

adit-level some distance on the vein, from which rich ore
was taken, but they reached a point where the vein faulted,
and recent efforts have been for the purpose of finding
the vein in its faulted position. E. M. Parish has a bond
on the Gold Canyon property, on which there is a force
of men working under direction of O. D. Woodman. At
the Plumbago mine the usual number of miners is en-

gaged, with C. W. McMeken in charge. This mine has an
orebody from which ore of good grade is being taken.
The Delhi mine, farther down-stream on the middle Yuba,
has water-power for all purposes. The water has been
pumped out of the workings, a shaft is being sunk, and
other mining operations are in progress.

The project of driving a deep adit from a site on Rush
creek, near Jones bar, in Nevada City-Grass Valley district,

is being considered. A plan for accomplishing this was
outlined by Geo. W. Downey a few years ago. A bore,

starting at the place proposed, would give a depth at sev-

eral mines of about 1400 ft., and if it were driven as far

as the Champion mine it would have a length of 11,000 ft.

The possible discovery of new veins of ore is one of the

strong incentives to carrying out the project. The Gaston
mine is operating, and the mill is running at part capacity.

Repairs are being made on the supply ditch by which water
is brought to the mill.

PLACEB COUNTY

The Pioneer mine and mill, situated in Humbug canyon,
near Alta, are to be operated again under direction of Jack
Patrick and Harry Morris. The Pioneer was operated
profitably in early days.

BIVEBSIDE COUNTY

The Riverside Gold M. & M. Co., having 10 claims on
Riverside mountain, close to the Colorado river, has been
developing there two years, and recently it opened a
vein of copper-gold ore by driving a cross-cut. This was
followed by driving on the vein, the face of the drift being
in ore having a width of 5 ft.; and the grade is such as

will justify the expense of mining and shipping. In addi-

tion to this, there is said to be 4 ft. of ore of milling

grade. This district is within practicable hauling distance

of the Parker branch of the Santa Fe railroad.

SHASTA COUNTY

Gould & Burg, of Contra Costa county, have been en-

gaged by the Shasta County Farmers' Association to make
analytical investigations as to the character of the fume
being emitted from the stack of the smelter at Coram.
The Balaklala Con. Copper Co., in 11 months of 1910. pro-

duced 9.666,595 lb. of copper, 446,135 oz. silver, and 10,310

oz. gold. The Heroult electric iron-smelter is operating,

and is turning out 15 to 20 tons per day of pig iron at

a cost of $14 per ton. It is stated that an ample voltage

of electricity is now available for use. The plan is to

erect five more furnaces. The mines of iron and chrome
ores have been well developed.

SIEBP.A COUNTY

A small force is employed this winter at the Golden Scep-

ter mine, near Bunker Hill. Profitable gold-bearing gravel

has been made accessible by sinking a 40-ft. incline. This
stuff yields at least $2.50 per mine-car. In the spring a
larger force is to be employed. The property is owned by
M. A. Cutten, B. M. Atkinson, and others, of San Francisco.

The Brown Bear gravel mine, on St. Charles hill, is being
operated by those holding it under bond. The ore-channel

has been opened. A 600-ft. adit has been driven, the face

of which is in pipe-clay and gravel, and the ore deposit

is believed to be close by. The property, situated near
Downieville, is owned by H. S. Tibbey, August Costa. D.

Burgess, and F. P. Roddy: the work is in charge of J. H.
Schofield. The Sierra Buttes and Phoenix mines were
closed down last week by reason of the flumes being crushed

by heavy snow. It is also reported that the mill and other

buildings of the Keystone mine have been partly destroyed

in a similar manner. The powder magazine at the Bullion

mine, in which was two tons of powder, was carried down
the hill by a snowslide, but it was not demolished.
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TUOLUMNE COUNTY

(Special Correspondence.)—Encouraged by the recent

finding of a body of good-grade ore in tlie lowest level of

the Black Oak mine, the management of that property may
sink an additional 100 ft. The Spring Gulch mine, bonded

to W. B. McCubbin and George Ash, is being unwatered,

preparatory to beginning mining operations. The shaft is

600 ft. deep and the vein from 4 to 10 ft. wide. Twenty

more stamps have been ordered for the Tarantula mill and

will be installed as soon as they are received, making 40

In all. It is said this may soon be followed by another

addition to the plant, the intention being to ultimately have

a 100-stamp mill. A shaft will be sunk at the Jumper

which will be connected with a raise 200 ft. below surface.

Thus, a suspension of mining operations while straighten-

ing and enlarging the present working shaft will be obvi-

ated. Work is to be commenced at the property of the

Dugan-Dodsworth Mining Co., near Jamestown. Large ore-

bodies have been opened on the Heslep vein at the App.

This new source of ore supply enhances the value of the

mine, the outlook at which is better now than in many
years. J. H. Ailing, representing Chicago investors, has

secured a bond on the Rough and Ready gravel mine. The

Instrument calls for the commencement of work within 60

days, and it has been decided to drive an adit approximately

400 ft. to properly open the gravel deposits. Mining opera-

tions will soon be commenced on a 40-acre tract on Woods
creek, midway between Sonora and .lamestown, believed to

contain gold In gravel deposits. A Pittsburg company has

taken a bond on the Hunter and Hardtack mines, on

Hunter creek, and It Is understood operations will soon be

In progress. The Sure-Shot claim, in the Basin district,

owned by G. B. Connally, gives promise of becoming a pro-

ducer. The vein is 10 ft. wide and assays of the ore aver-

age $7 per ton.

Tuolumne, February 12.
*

YUBA OOUSTY

The Summit Hill M. Co. has been incorporated by F. B.

BInlnger, J. G. Ramm, Wm. Herlitz, R. C. Elge, and K. H.

Ellis, to develop and mine ore on a property close to the

Dobbins ranch.

COLORADO
The State legislature has enacted into law what was

introduced as the Hurd eight-hour bill, bringing under Its

provisions all classes of employment In mines, smelters, re-

duction plants, and cement mills.

CLEAR CBEEK COU.NTY

The .January ore-shipments from the mines of this county

amounted to 128 cars, which is 18 cars in excess of ship-

ments for January 1909. The concentrating plants are

crowded with ore, and there Is every Indication that the

mining industry Is in a prosperous condition. Two of

the big mines of the county are the Saratoga, at East Ar-

gentine, above Georgetown, and the Donaldson, in Trail

Run district, both controlled by the North American Smel-

ter Ic Mines Co., operator and owner of the Golden smelter.

The Donaldson orebody has been opened to a depth of 1500

ft., samples of the ore assaying about $45 per ton. The
development has been accomplished under the direction of

J. H. Robeson. The property is entered through the Rock-

ford adit, and shipments of ore to the smelter amount to

nearly 1000 tons per month. Shipments being sent out

from the Santiago are restricted to the tonnage that can

be hauled to Georgetown, but they are to be Increased as

soon as the East Argentine railroad can be kept open for

traffic. The greater number of the mills of the county are

situated at Idaho Springs, where much of the ore of this

county and considerable of the Gilpin county ores are

treated.

OILPIN COUNTY

The facilities for deep drainage, thorough ventilation, and
modem milling In Gilpin county is making it practicable

to mine ore averaging as low as $G per ton. The drainage

of the Quartz hill mines through the Newhouse tunnel, is

resulting in the opening of bodies of ore to depths of 1200

to 1500 ft. The Gunnell mine is being drained by making
a raise from the Newhouse tunnel to connect with a winze
which was sunk from its lowest level.

LAKE COUNTy

The Nevada mine, east of the Ibex, on Breece hill, under
lease to Thos. Simpson and associates, has been unwatered
down to a point below levels formerly worked. In mining
rich lead and gold ore in the higher workings, it was found
that the orebody dipped on a steep incline, making it nec-

essary to get at the ore on the lower levels which were
then under water. One of the formerly submerged levels

was found to have been partly filled by caved ground. The
debris is being cleared away, and mining will soon begin

there. The Kankakee tunnel has been driven 2000 ft., and
it is expected to be driven on to the London fault. The
portal is at Linderman, in Birds-Eye gulch. The work is

in charge of Joseph Franks of Denver. A box containing

35 lb. of blasting powder exploded at the Garbutt mine,

Breece hill, wrecking the ore-bins, the damage amounting
to $2500. The explosion resulted from some mistake in

Map of Colorado.

connection with thawing. The thawed powder caught fire,

the fume of which served as a warning to the men at the

plant, enabling them to escape only a minute before the

explosion occurred. F. C. Dinsmore, S. H. Alexander, W.
W. Theobold, and A. O. King are principally interested in

the Garbutt. The Cofield lease, on the Little Johnny group,

recently produced a car of ore that sampled 15 oz. gold

per ton at the smelter; in addition to this, 33 lb. of gold

ore yielded $130 per pound at T. D. Kyle's melting furnace.

8AN JUAN COUNTY

The Slide mine, owned by W. E. Porter of Denver, and

leased to L. Lowe and John Yeager, has a new body of ore

containing argentite and free gold. The pay-ore has a width

of 10 to 16 in., and assays about flOO per ton. The prop-

erty is in Galena basin. The big mill of the Gold King

company is to be started again in a few weeks. Its loca-

tion is at Gladstone, on Cement creek.

SUMMIT COUNTY

The King Solomon tunnel, being driven near Frisco, in

Ten-Mile district, has a length of 4900 ft. and has inter-

sected 11 veins in that distance. Considerable driving has

been done in ore on several of these veins. Samples of ore

taken from vein No. 2 assayed over $300 per ton; ore taken

from a 50-ft. winze assayed 120 oz. gold. While veins No. 7

and 10 have good ore, that in vein No. 11, which was opened

at a depth of 1800 ft., Is mostly steel galena, accompanied

by gold, silver, and copper, and is exceptionally high grade.

Most of the development and blocking-out of ore is being

confined to this vein, and a considerable tonnage is to be

shipped next spring.
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TELLEB COUNTY

The Cripple Creek mines produced 71,105 tons of ore In

January, of an estimated value of $1,326,117. Of this out-

put, only 4250 tons was smelted. The 66,855 tons treated

at the various milling plants were distributed as follows:

Plants. Tons. Av. per ton. Value.

V. S. R. & R 14,000 $22.00 $308,000

Golden Cycle 23,850 20.00 477,000

Portland 10,000 20.00 200,000

Portland, C. C 9,005 3.40 30,617

Stratton's Independence 9,000 3.25 29,250

Wild Horse 1,000 5.00 5,000

The ore shipped to the smelters had an average value

of $65 per ton. The mills treating the higher-grade ore

are situated in the valley; the last three named, treating

the low-grade ore, are at their respective mines in the

district. For the same month the Portland paid $60,000 in

dividends; the Vindicator, $45,000; Golden Cycle, $30,000;

Acacia, $7200. The operations of the Trilby Mines Co. were

stopped by order of the State Commissioner of Mines, who
enjoined the company from further operations until dump
cribbing was repaired and made sate. The company com-

plied promptly. M. B. Rapp, a lessee on Dante No. 2, Bull

hill, is mining ore from a 4-ft. vein, 11 in. of which is high

grade. Selected ore recently shipped sampled several hun-

dred dollars per ton. His operations are between the third

and fourth levels. H. D. Gortner shipped a carload of ore

from the Mollie Kathleen, Tenderfoot hill, which sampled

$14 per ton. The Consolidated Gold Fields of South Africa,

Ltd., has purchased the Golden Cycle mine, at Cripple

Creek, and the Golden Cycle mill, at Colorado City.

IDAHO
For 11 months of 1910, January to November, inclusive,

there was rtceived at the U. S. assay oflfice, Boise, 25,139.58

oz. gold, and 15,751.47 oz. silver, mine operators of 21 coun-

ties contributing to make up these results. These figures,

however, are not given as a representation of the output of

gold and silver of the State, as some of the bullion pro-

duced was sent to Seattle and Salt Lake, and not any part

of the silver recovered from lead ores appears in the figures

of the Government assayers.

BLAINE COUNTY

Hamilton Swift, A. Farnlun, and R. Leach, who pur-

chased the property containing the Moonlight lode, have

discovered a body of ore at 25-tt. depth, a ton of it contain-

ing a high percentage of lead and several hundred ounces

silver. An adit is to be driven to open the ore at 250-ft.

depth. The property is eight miles from Ketchum. The
Relief and Minnie Moore mines, situated at Bellevue, and
belonging to the Idaho Con. Mines Co., have extensive bodies

of concentrating ore, which are well developed. It is said

that a reorganization of the company is in progress. The
Idaho Democrat mine is to be equipped with a hydro-electric

plant. Lessees are to resume work on the Red Elephant

mine. There is 500 tons of concentrate at the Boulder mine
ready to be hauled to Hailey for shipment. Reports indi-

cate that Wood River district mines will be more active

than usual this year.

IDAHO COUNTY

The Northern Idaho Gold M. Co., made up of Minnesota

men, has made the final payment for the Gilt Edge group

of claims in Ten-Mile district, on which it has been operat-

ing under a bond for the last 18 months. The vendors were
A. D. Bennett and John Grindi, and the price was $25,000.

The Seventeen property, in the same district, which has

been worked under a bond during the past year by Nathan
Haas, has been taken over by him on the final payment of

the agreed price. The former owner is W. B. Houston.
The Jumbo mine and mill, in Buffalo Hump region, are

being operated by H. E. Gray and partners, as lessees, who
are mining ore fast enough to keep two 5-stamp batteries

in operation. They are having a raise made from No. 4 to

No. 3 level, a distance of 380 ft. Much of the ore being

milled is mined on a shoot opened by an intermediate, be-

tween levels No. 2 and 3. No. 4 is the mill-level, and on

this a great deal of development Is to be done. The supply

town for this district is Grangeville.

LEMHI COUNTY

The Latest Out mine, situated at Gilmore, ranks second

among the shipping mines of this county. Since the Gil-

more & Pittsburg Railway Co. began operating trains, six

months ago, the ore shipments from this mine have amount-
ed to 3700 tons. It is claimed there are 9000 tons of ore

in the mine ready to be broken, and development extends

to a depth of only 365 ft. The ore being shipped samples

33% lead, 17 oz. silver, and 50 to 90c. in gold per ton. The
mine is 1% miles from the railroad, making wagon haul-

age of that distance necessary. R. Nicholls is at the head

of the company that controls the mine.

OWYHE COUNTY

The Gray Eagle & Silver City M. Co. has been organized

at Caldwell to develop two mineral lodes on West Sinker

creek, four miles north of Silver City. Some work has

been performed, and the ore obtained assays high in gold

and silver.

SHOSHONE COUNTY

(Special Correspondence.)—Reports of a favorable char-

acter are received from Heinze's Stewart mine at Kellogg.

In a short time the output of milling ore is to be In-

creased to 450 tons per day, and in addition to this, first-

class ore shipments will be made to the East Helena smel-

ter. With an output now running 350 tons per day it Is

stated that the mine is earning about $20,000 per month
net. There is a debt of $125,000 on the property, and it

is stated that this will be paid off inside of six months from
earnings which it is estimated will reach at least $30,000

per month by April 1.

Wallace, February 11.

MONTANA
DEER LODGE COUNTY

(Special Correspondence.)—A company is being organ-

ized by persons of Butte and the East for the purpose of

constructing an electric railway for hauling ore from
Georgetown district to Anaconda. In this district Is lo-

cated the Southern Cross, Cable, Oro Fino, and other

mines. The Southern Cross company is employing 75 men
and is shipping its ore to the Washoe smelter, necessi-

tating a wagon-haulage of 12 miles. The parties who are

principally interested in the electric road are the owners

of the Bonanza mine in which rich ore was recently dis-

covered. The line has already been surveyed, and it is

stated that sufficient capital has been subscribed to ensure

its construction. It looks as though there would be much
activity in this district.

Anaconda, February 11.

NEVADA
NYE COUNTY

The Goldfleld Consolidated company, on February 14,

shipped to the Selby Smelting & Lead Co., San Fran-

cisco, 19 bars of bullion, weighing 1480 lb., valued at

$426,000. It was sent by Wells, Fargo & Co. express under

guard.

STOREY COUNTY

Recent development in the Mexican mine, at Virginia

City, is of importance. The north drift on the 2500-ft.

level, from the east cross-cut, opened ore, 15 mine-cars

of which assayed $44.50 per ton. The driving is entirely

in ore. The north drift has been extended 460 ft. The
discovery of ore on this level demonstrates the existence

of orebodies in the northern part of the mine. It is con-

sidered the best showing of ore made in recent years

in this mine. The north-end mines produced, for the

week ended February 4, ore of the value of $16,222, dis-

tributed as follows: Ophir, $7407; Con. Virginia, $2501;

Mexican, $6313. The Ophir product was 340 mine-cars,

averaging $21.78 per ton; the Con. Virginia produced 237

mine-cars averaging $10.25 per ton; the 108 cars taken

from the 2500-ft. level of the Mexican sampled $58.46. The

vein in the Mexican, where the recent discovery was made.
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has a width of 10 ft. The joint winze, being sunk from

the 2000-ft. level for the Union and Sierra Nevada, has

reached a depth of 85 ft. Work continues on the south

drift of the 2000-ft. level of the Ward shaft. Similar work

is in progress on the 2250 and 2450-ft. levels at the Ward.

At the Yellow Jacket mill there was crushed 715 tons of

ore for the week, 431 tons having been supplied by the

Crown Point, and 284 tons by the Belcher mine. Of the

Crown Point ore, 378 mine-cars assayed $3.27, and 540

cars assayed $8.05; and of the Belcher ore, 171 cars aver-

aged $9.35, and 99 cars ran $6 per ton. Storey county

mines, from October 1, 1909, to September 30, 1910, pro-

duced 129,225 tons of ore of an assay-value of $451,784.37.

Of this amount, the Ophlr yielded $220,418; the Yellow

Jackets output was $56,476; that of Con. Virginia was

$53,885; Crown Point. $49,032; the Butters company, $44,-

209; Belcher, $19,293; Hale & Norcross, $12,091; Savage,

$1700; Silver Hill. $3453; Comstock-Phoenix, $1050; Mex-

ican figures are not given. The output for the year 1910

would be considerably greater than for the year ended

September 30, as there was a substantial increase during

the last quarter of the year. Dietrich & Hahnewald Bros.,

having a one-year lease on the Butters concentrator and

cyanide plant, have 100 men employed at the mill, and

on the Chollar & Potosi and Hale ft Norcross mines on

which they have leases.

NEW MEXICO
8OC0BB0 COUNTY

(Si>eclal Correspondence.)—At the Socorro mines the

east and west drifts have been advanced 1000 ft. on the

orebody at the 600-ft. level, with good ore at both faces.

This is the deepest development on the vein, and all ore

broken is milled. The width of the vein varies from 5

to 20 ft. The same vein will be cut on the 700-ft. level

within the vext month. During January, 26,000 oz. of gold

and silver bullion was produced and shipped. The Ernest-

ine M. Co. opened its western orebody at 700-ft. depth sev-

eral weeks ago by driving the main adit. The ore in

this vein assays $15 to $20 per ton. The eleventh level

has been driven west into No. 3 orebody. These two recent

developments have resulted in adding greatly to the ore

reserves. The extraction from 692 tons of ore milled dur-

ing the week waa 8474 oz. gold and silver bullion and 45

sacks of concentrate. The mill at the Deadwood mines
crushed 250 tons of ore during the first week of its opera-

tion. The Treasure M. & R. Co. employs the fill stope

method In mining on its big orebody. Air-drills have
been ordered for development work. An Oliver filter has
been installed In the mill. Power for all purposes is sup-

plied by the company's hydroelectric plant. The Enter-

prise M. Co. has sacked and shipped some high-grade ore

to the smelter.

MogoUon, February 12.

CANADA
BRITISH COLUMBIA

(Special Correspondence.)—The shipments of blister

copper from the Granby smelter for the week ended Feb-
ruary 4, amounted to 440,000 lb., which exceeded all pre-

vious records. The Granby copper output for 1910 was
20,018,048 lb.; of silver, 355,997 oz.; gold, 44,130 oz. The
gross proceeds of these metals at average prices would
be about $3,635,191. The work being done by the Granby
company at the Hidden Creek mines, according to O. B.

Smith, superintendent, is promising. Five thousand feet

of diamond-drill core has been taken out of the holes

since November 15.

Phoenix, February 10.

f Special Correspondence.)—During the first six months
of the current fiscal year the Consolidated smelter at

Trail produced metals of the value of $2,294,000, which
is a satisfactory increase over that of previous years.

Over 35,000 tons of ore per month is being treated at

this plant, the gross output per month averaging $351,000.

of which about 53'/; is gold.

Rossland, February 9.

Technical Schools and Societies

C. K. Leith lectured recently at Northwestern Univer-

sity, comparing the geology of the Lake Superior, Bra/il-

ian, and Cuban iron ore district.-?.

The University of Illinois has issued, from its Engi-

neering Experiment Station, bulletin No. 43, on 'Freight

Train Resistance, Its Relation to Car Weight,' by Edward
C. Schmidt.

Robert H. Richards has recently returned to Boston from
New York and Pennsylvania. He also made a visit to the

John Hays Hammond Laboratory at the Sheffield Scientific

School, New Haven, Connecticut.

A. P. Merrill delivered an address on 'Some Important

Considerations in the Design of Hydro-Electric Power
Plants' at one of the recent monthly meetings of the Utah

Society of Engineers, held at Salt Lake.

The Board of Geological Survey of the State of Wash-
ington has issued its biennial report for the years 1909-10.

It has issued numerous bulletins relating to the geology

of coal and metalliferous regions; also a topographical

map of the State.

The Lewis Institute, Chicago, opened its Winter Quar-

ter January 3. An evening course in gas-engines is being"

given. There are 2700 students registered. The course

includes mechanical, steam, and electrical engineering,

drawing, shopwork, and chemistry.

The Montana Society of Engineers held its twenty-

fourth annual meeting at Helena January 12 to 14. The

members visited the smelting plant at East Helena, and

the Hauser Lake dam. There were 26 members in attend-

ance. F. W. C. Whyte was chosen president; Clinton H.

Moore, secretary; Samuel Baker, Jr., treasurer and mem-
ber of board of managers. W. L. Miller talked on the

construction of the Hauser Lake dam; C. W. Goodale told

of his visit to the Panama Canal.

Directors ok the American Mining Congress met in

Salt Lake last month. The number of members compris-

ing the board was increased from 9 to 13, of which 5 are

to constitute a working quorum. The executive committee,

acting on authority of the other members, appointed

Geo. W. E. Dorsey, of Nebraska, James Douglas of New
York, and B. F. Bush of Philadelphia, to serve as three

additional directors till the next session of the Congress;

the selection of the fourth member was deferred till the

place for holding the next annual meeting shall be chosen,

when a resident of that locality will be appointed, and

this is to be decided upon about March 1. The board of

directors, as now constituted, consists of the following mem-

bers: John Dern, Salt Lake; E. R. Buckley. Rolla, Mo.;

D. W. Brunton, Denver; E. A. Montgomery, Los Angeles;

A. G. Brownlee, Denver; Samuel A. Taylor, Pittsburg; L.

W. Powell, Warren, Arizona; Geo. Wingfleld, Reno; Chas.

A. Barlow, Bakersfield; Geo. W. E. Dorsey, Nebraska;

James Douglas, New York; B. F. Bush, Philadelphia.

Mine-re.scue work and first-aid practice are to become a

part of the course at the CoLORAno School of Mines, and

each year this school is to co-operate with the U. S. Bureau

of Mines in affording members of the senior class special

practice in this line of work. One of the Rescue Cars of

the Bureau of Mines, detailed for service in Colorado, was

at Golden a week in charge of J. C. Roberts, assisted by

Thomas Tweeddale and Thomas Harvey, who with A. J.

Hoskin and A. C. Smith, professors in the School of Mines,

divided the class into squads of seven, assigned special

duties to each squad, and gave each student practice in the

use of the Drager oxygen helmet under conditions requir-

ing severe physical exertion in an atmosphere of noxious

gases. The climbing of hills while wearing these helmets

was practised. The students also worked in the School

of Mines tunnel, which was filled with gases, such as

might be found in coal mines in cases of explosions or

fires. There was practice on assumed victims of poisonous

gases, suffocation, and drowning, as well as in reviving

persons injured from any probable cause.
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Personal
Professional men are Invited to send news of tlieir engage-

ments and travels. Such news is Interesting to friends.

Will Clark is in San Francisco.

Lee Fbaseb has gone to Lima, Peru.

W. H. Aldbioge was In San Francisco.

HowAED D. Smith is at Sonora, California.

S. H. Ball has been at Lexington, Kentucky.

Charles Janin is at Grass Valley, California.

Courtenay De Kald has been in San Francisco.

J. H. Richards was in San Francisco Wednesday.

O. H. Packer has returned from Butte county, California.

Ralph Arnold has been visiting the California dredging

fields.

A. E. RoBiNsox has been appointed State Engineer for

Idaho.

E. M. Hamilton is at the Dolores mine, Madera, Chihua-

hua, Mexico.

George A. Tweedy is now general manager at Minas del

^Tajo, Rosario, Mexico.

F. Oskar Martin is making examinations in the Panoche

and Coalinga oilfields.

H. B. Kaeding has gone to Nicaragua to take charge of

the Siempre Viva mine.

J. P. HuTCHiNs and Norman C. Stines are at the Polefs-

koy Syssert Estate, Perm, Russia.

Hugo Wachenfeld is in San Francisco, having been vis-

iting American metallurgical plants.

M. S. Griffiths is general manager for the O. y T.

Braniff company at Doctor, Queretaro, Mexico.

F. L. Ran.some, having examined the Ray and Miami
mines, is about to return to Washington, D. C.

V. B. Sherbod, for several years mill superintendent for

the Real del Monte company, Pachuca. Hidalgo, has re-

signed.

Franklin W. Smith, consulting engineer for the Alva-

rado M. & M. Co., is at the company's mine at Parral, Chi-

huahua.

Alexander P. Rogers has left New York on a profes-

sional trip to Brazil, South America, to be gone several

months.

E. H. Barton, superintendent for the Frisco Mines &
Power Co., Mohave county, Arizona, has resigned and is

succeeded by Howard W. Squires.

Henby M. Lancaster, for several years at Wallace, Idaho.

has moved his office to Spokane, where he will engage in

a general practice in mining engineering.

Robert H. Richards has recently returned from a pro-

fessional visit to Joplin, Missouri, where he went to look

into the operation of his jigs and classifiers.

F. O. Smolt, formerly from Colorado, and later at Velar-

dena, Mexico, has gone to Manila, P. I., as representative

of the Dearborn Drug & Chemical Company.

BEN.IAMIN Richards, who has been with the La Rose

and Cobalt Lake mining companies for the last four years,

is now superintendent at the Hollinger mine, Porcupine,

Ontario.

OBITUARY

Charles F. Shelby was killed in an automobile accident

near Ancon, Peru, on January 26, 1911. The deceased was
for two years superintendent of the Old Dominion smelter,

at Globe, Arizona, that plant, as it now stands, having been

built under his direction. He held a similar position with

the Greene-Cananea Copper Co. for a year, and went to Peru
to take charge of Cerro de Pasco plant at Ancon. He was
widely recognized as an engineer of great ability and his

loss will be keenly felt.

Market Reports

LOCAL METAL PRICES.
San Francisco, February 16.

Antimony 12-12J^c Quicksilver (flask) 48H
Electrolytic Copper uy,-lb%c Tin 45-46Kc
Fig Lead 4.75—5.70c .Spelter 7—7?-<c

ZlncduBt, 1400 lb. casks, perlOOlb., small lotsS9.aO-9.75; large S7 .50— 8.50

Date.

Feb.

METAL PRICES.
By wire from New York.

Average daily prices in cents per pound.

Electrolytic
Copper.

9 12.28

10 12.28

11 12.28

12 Sunday.
13 Holiday.
14 12.28

15 12.28
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EDITORIAL

QUEBEC will entertain the Canadian Mining In-

stitute next week and an interesting and profit-

able session is assured. Mr. Frank D. Adams will

preside.

SIX young ladies from Boston have taken a lease

on the Lucky Gus mine at Cripple Creek. Bos-

ton young ladies are known to be thorough, and the

ones in question show their determination to get at

the roots of mining matters by following them under-

ground.

RECLAMATION of the great interior valley of

California is proposed in a bill introduced at

Sacramento, the first step being the preparation of

adequate plans. Regulation of the Sacramento and

San Joaquin rivers is recognized as one of the great

engineering problems of California. The bills under

discussion were prepared by Mr. A. D. Foote and

should be endorsed by engineers generally.

CARD systems of employing men have been

adopted in various Western districts where

operators have had trouble with the Western Federa-

tion of Labor. In Colorado a bill has been intro-

duced in the Legislature prohibiting the system. It

is not likely to pass. While the card system lodges

power in the labor secretary that makes grave abuses

possible, it was devised to escape even more serious

difficulties.

BUREAU OF MINES employees, when injured

while engaged in hazardous work, are to be

given proper compensation, if the bill now before

the Senate at Washington becomes a law. It has

already passed the House. The simple justice of the

proposal is sufficient argument for it. Under the old

sy.stem none but soldiers and sailors were compen-

sated for injury. Extension of the principle to cover

other Government employees is a belated recognition

of the fact that civil service is as important as mili-

tary, as it i.s often as hazardous.

COPPER MERGERS have been much discussed in

the public prints for a year or more. We pre-

sent this week an informing article on the subject,

written by Mr. Horace J. Stevens, the veteran au-

thority on all things relating to copper. Incident-

ally, we note that Mr. M. E. Clapp has introduced

into the United States Senate a resolution directing

the Attorney General to investigate the relations of

the Amalgamated Copper Company, Anaconda Cop-

per Company, United States Metal Selling Company,

and allied corporations, to determine whether the

Sherman anti-trust law is being violated. Here im-

liptids pul)licity with a vengeance!
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CANADIAN geologists have selected a strong

local committee to arrange for the meeting of

the International Geological Congress at Toronto in

1913. Mr. F. D. Adams is chairman, and Mr. K. W.
Brock, secretary. An international inquiry on the

subject of the 'Fracture System of the Earth's Crust'

will be made and probably an inventory of the

world's coal resources will be compiled, supple-

menting the excellent study of the iron resources of

the world that signalized the 1910 meeting at Stock-

holm.

INVESTORS at Vancouver, British Columbia, espe-

cially, are being invited to buy stock in the Mon-

tana Mammoth Mining Company, which has a silver-

lead "orebody" that "runs a mile through the com-

pany's ground" and "ranges in width from 300 to

350 feet." This is quite too good to be true. The

consulting geologist and mining engineer for the

company, Mr. Samuel Aughey, who "is recognized

as the leading expert mining engineer, metallurgist,

and geologist in the country," has, unfortunately an

unsavory record in connection with Arkansas gold

discoveries.

ELY CENTRAL reorganization is under way and

a stock and bondholders' committee consisting

of Messrs. H. E. Lodge, Harry L. Ayer, and J. C.

Guggenheimer is soliciting deposit of securities with

the Federal Trust Company. Each stockholder is

asked to contribute fifteen cents per share toward a

fund of $240,000 which, it is estimated, will cover

the cost of reorganization. A new company is to be

formed and the old stock exchanged for new. In the

meantime, the receivers' petition for authority to

sell fifty acres of the Ely Central ground to Nevada
Consolidated has been denied, but the court is insist-

ing upon payment of debts within thirty days.

TUNNEL-DRIVING records are at best unstable

things. In April 1910 the south portal of the

Elizabeth tunnel on the Los Angeles aqueduct was
driven 604 feet in a hard schist. In January 1911 the

Laramie-Poudre in Colorado was advanced 609 feet

in hard granite at one heading. Mr. D. W. Brunton,

Mr. James A. Mcllwee, and their assistants there-

fore now hold the American record for hard-rock

work. European standards are still ahead of us. but

the Laramie tunnel is not yet completed. Mr. Mc-
llwee acquired his training in the Arlberg tunnel

and came to America to act as foreman at the Cowen-
hoven tunnel when Mr. Brunton was putting through

that important piece of work at Aspen. He and Mr.

Brunton have hopes of surpassing the January
record in March. In February the breast of the

tunnel has been in shattered rock with claj^-filled

fissures, where progress is necessarilj' slow.

ALASKA'S greatest gold mine, the Treadwell, is

widely known. There is, none the less, much
still to be learned from the interesting deposit on

Douglas Island that has forced new standards of

economical work. We present this week the first

part of a discussion of the geology of the mines,

written by Mr. Oscar H. Hershey, who has recently

completed a systematic investigation of the lode. It

is the most important paper on the subject that has

appeared since the United States Geological Survey

published Mr. A. C. Spencer's report. It is, further-

more, an excellent example of the accurate scientific

work that the large mining companies now find

economical. Mr. Hershey has necessarily condensed

his discussion until only his main conclusions and

the reasons back of them appear. He finds that the

grade of the ore was relatively high from the

surface to 220 feet in depth, decreased between that

and 440, and then rose irregularly until the lowest

fully developed level, at 1450 feet, is the best in the

mine. This result, because it is based on large work-

ings and many samples, is extremely significant as to

persistence of values in depth in gold-quartz veins.

Smelter Smoke Legislation

It can not be denied that fashions are powerful in

America. The public seldom allows prosaic consid-

erations of reason and sound common sense to inter-

fere with an enthusiastic abandonment to whatever

may happen to be the whim of the moment. The fem-

inine members of the community, for example, can

scarcely justify clothing themselves with hats too

wide to pass through doors and in skirts too scant for

convenience, by any argument based on reason and

common sense. In the matter of feminine dress we

are dis]ibsed to concede a great deal of latitude, but

an extension of the logic of unreason to business life

must be viewed with concern.

For some years past it has been the fashion to

make a good deal of commotion over the fumes that

escape from smelters. So much is this true even now

that smelter managers scarcely hope to remain free

from disturbance for more than brief periods at a

time. In some eases large smelting plants have been

abandoned and the industry moved to other localities,

while the managers of plants still in operation sleep

with uneasy heads. This matter derives fresh in-

terest by the introduction into the California Legisla-

ture of an act to regulate smelters. The act is

framed in such a drastic way that not only smelters

but acid works and chemical manufactories will be

unable to comply with its terms. That is, busi-

ness interests aggregating $60,000,000 to $70,000,000

yearly will be obliged either to find another field

for operation, or else carry on operations under such

restrictions that it would be better to cease alto-

gether. "When we remember what efforts have been

made to secure for San Francisco the Exposition of

1915 in order that a corresponding amount of busi-

ness may be brought here for one year, it would

seem as though restricting such an industry should

call for careful consideration rather than unwise zeal.

Spencer has said that the proper philosophy of life

is an adherence to enlightened self-interest. In this

case there seems to be involved too much self-inter-

est and too little enlightenment to produce the best

results. We will, with what measure of eulighten-

ment we possess, endeavor to state the matter briefly.

It is acknowledged that smelters produce disagree-

able smells. So do tanneries, oil-works, breweries,

glue factories, and a host of other industries. The
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smell is, however, borne with because these are

necessary forms of business, and we should be at a

loss without them. Automobiles give off disagree-

able odors, but no one seriously objects to their use

on that score. The effects of smells from factories

are minimized by erecting the works at points where,

so far as can be foreseen, there is little likelihood of

the immediate neighborhood developing into an im-

l)ortant residence or agricultural district. This is not

always easy, for where many workmen are employed

it is desirable to build homes for them nearby, and

where many people live, it is necessary to have a food

supply. In the case of smelters where an isolated

position is impossible, the next best step is to take

such means to prevent annoyance and injury result-

ing from the fumes as is economically possible.

After that the problem resolves itself into whether

Ave shall continue to have smelters operating under

reasonable restrictions or no smelters at all. The
<|uestion, then, is whether the present restrictions

under which smelters are now operating are all that

are reasonable, or are we prepared to have no

smelters.

In the past few years many hearings have been

held and much evidence adduced as to whether

smelter fume has been the cause of any great damage
or annoyance. The two principal elements of danger
in the fume from smelters are the solid particles or

dust, and the SO, gas. It has been shown that in cer-

tain eases where animals have eaten vegetation on

which dust containing arsenic or lead had settled,

death has resulted. Possibly the total value of all

the animals that have died from this cause since the

beginning of smelting operations in the United States

would equal, for example, the value of the product
of three hours operation of the Selby works near San
Francisco. In response, however, to the representa-

tions of those injured in this way means have been
introduced at practically every smelter in the United
States to remove all dust from the smelter fume be-

fore allowing it to escape into the air. The means
for this purpose are so effective in their action that

further complaint can .scarcely be made on this score,

and the smelters are, in addition, willing to pay dam-
ages for authentic cases of damage. It is well known
that SO, will injure vegetation unless it is very
dilute. Sulphuric acid works are equipped with pre-

cipitating apparatus of the highest eflficiency, and it

is possible to reduce the amount of SO, allowed to

escape into the atmosphere to a dilution of 2.5 grains

Iter cubic foot, but smelters can not do this without
irreat expense and loss of efficiency. The smelters in

Shasta county. California, are operating under an

agreement not to allow more than 12 grains per cubic

foot to escape, and even this is difficult of attain-

ment. The best practical test of the effects of SO,
is to observe whether grains and fruit are able to

irrow in the neifrhborhood of the smelter, as the gas

is only injurious when concentrated. If the smoke
produces no visible effect close to its source, it cer-

tainly can not do injury at a greater distance after

having been mixed with free air.

In addition to placing their works at a reasonable

distance from centres of population, smelting com-

panies are careful to remove the dust from their

gases, dilute them with as much free air as possible,

and then discharge them into the atmosphere from
tall stacks so that they may be thoroughly mixed
with the atmosphere by the winds before coming in

contact with the earth's surface. More can scarcely

be done, short of physically removing the plants to

desert places, as was actually done in one case.

Smelters need transportation facilities of the best,

and these do not usually exist in desert places.

Smelters also require workmen, and neither do these

inhabit the desert. Under adverse conditions it is

possible to operate in desert places, but no industry

ought to be obliged to operate under the most ad-

verse conditions. To unnecessarily burden industry

is to place a wasteful tax on the community.

It is difficult to believe that a large part of the

outcry against smelters is not hysterical in its nature.

The Orford Copper Company operates its smelter

practically within New York City without experienc-

ing difficulty, although the New York authorities are

so watchful of their atmosphere that they do not

allow the burning of soft coal. There is a smelter

at Perth Amboy, surrounded by large towns and

valuable lands, and another at Omaha, within a mile

of the post office. Neither of these excites objection,

^lany of us have worked without injury in smelters,

where the fume is many times more concentrated

than outside. While we did not enjoy the smeU,

a suggestion that we contribute a fraction of a per

cent of our monthly wage to do away with it would

have met with strenuous opposition. Unfortunately,

the legal question is not, whether the annoyance of

smelter fume is negligible when compared to the

benefit of the smelting industry to the community,

but whether anyone is annoyed by smelter fume.

Those who experience the slight annoyance ought

not to be able to cut off the great benefit enjoyed by

the community at large.

Are large comnuniities prepared to do without

chemical works and smelters, relegating them to a

distance? One phase of industrial economy is the

securing of a supply of raw materials at as low a

cost as possible. Finished products of high value can

bear transportation charges with equanimity, but

the raw material must be cheap, and usually the

chief item in its cost is the freight charge. The large

cost of sulphuric acid, white lead, lead pipe, copper

salts, and lead and copper products, is generally due

to their being produced at a distance from the point

at which they are used. Any increase would work

seriously to the disadvantage of each manufacturing

comnnuiity, and when we consider the final ramifica-

tions of the business interests involved, the total is

enormous. We must be guided by reason. The smelt-

ers are making every rea.sonable eft'ort to prevent

injury and annoyance from the operation of their

plants; any one actually injured can recover dam-

ages to the full amount, and to allow the suppression

of industries so vitally connected with the prosperity

of whole communities, because certain members

thereof object to the smell, is not in accord with

common sense, nor to the benefit of the greatest

inimber.
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A Modern Reduction Plant

on the Rand
By Rowland Gascoyne

timber is almost conspicuously absent, its place hav-

inji been taken by reinforced concrete, and steel

girders, and other forms of steel construction.

There is, of course, the risk in displacing timber

by girders in a mill, that a good deal of shearing

of rivets may take place ; and again, steel and re-

There has just been started at the City Deep mine inforced concrete can scarcely be expected to have

Cams and Tappets.
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month, and as the ore is of higher grade than the

average of the neighboring mines, when once it gets

into proper stride the mine will rank as one of the

leading producers on the Rand. Saving of labor

costs and economy of handling are other prominent

features, while a high percentage of extraction is

regarded as certain of attainment. As all the gold

will be recovered at one spot in the gold-recovery

house, the possibility of thefts, lo.ss from which 's

estimated to rvin in some cases up to 10% of the

output, ought to be reduced to a minimum. The
mill will be driven, as in fact will all the machines

at the surface of the mine, by purchased power from
the Victoria Falls Power Co., as soon as that com-

pany is in a position to supply all the motive power
required. At the present time, 50 stamps out of

the 200 are running. Power is carried to the re-

quired points by underground cables.

The ore is sorted and crushed at the mine in the

ordinarj- manner before being conveyed to the mill.

The transport of ore to the mill and all necessary

surface work i.s effected by heavy electrical locomo-

tives using 2000-volt, 50-cyele, 3-phase current.

The stamps are arranged in units of 10, the weight

of the stamps being 2000 lb., and the stamps having
long heads and short stems. One special feature is

that there is only a layer of Mi-in. felt between the

mortar bases and concrete foundations. Kingposts
are entirely dispensed with, the concrete founda-
tions being carried, with indented steel-bar rein-

forcing, to above the level of the top of the mortar-

box. Each cam-shaft is carried by a steel frame,

and rests on eleven bearings, so as to minimize the

risk of breakage. Stems are 4 in. by 18 ft. long.

and the stamps are arranged for a very heavy duty
if necessary. Each battery is provided with four

Challenge feeders.

Adjoining the mill are nine 22 by SVa-ft. tube-

mills, each driven by a 100-hp., slow-speed motor
through a reduction-gear; all the other motors are

driven by belts.

Next to the tube-mill house, and between thai

and the sand-plant, the gold-recovery house is

placed, and under the same roof are arranged the

amalgamating tables, extractor-boxes, clean-up ma-
chinery, strong-room, and refinery, as well as the

office of the man in charge of the ore reduction.

The solution-sumps are ample in size to meet
future extensions of the plant and are placed close

to the gold-recovery house. They consist of three

sumps 48 ft. by 47 ft. by 12 ft. 9 in. deep, Ihe slime-

.solution sump being 122 ft. by 47 ft. and 12 ft. 9 in.

in depth.

The collecting sand-plant consists of a row of (i

vats. 50 ft. diam. and 10 ft. deep, on reinforeed-

concrete supports. A 24-in. belt conveys the sand

to the top of the sand-leach'ng vats, eonsi.sting of

two rows of 6 vats, each ')(i ft. diam. by 12 ft. deep
built (if steel and carried on supports of reinforced

concrete.

The slime-plant consists of four conical-bottom

collectors, 60 ft. by 10 ft. and 16 ft. in depth, like-

wise on reinforeed-concrcte supports. There are

two steel, conical-bottomed, air-asritiitioii vats. 32

ft. in diameter and 30 ft. deep, and 8 steel, conical,

first and second-wash vats, 70 ft. in diameter.

The sand from the leaching vats is discharged by

a Blaisdell excavator delivering to a 24-in. belt

under each row of vats. The sand is conveyed by
another 24-in. belt up an inclined steel cantilever

frame, and is discharged 100 ft. above the level

of the ground.

For some time past ore has been developed in

the mine on ample scale. In fact, during the last

twelve months, 856,879 tons of profitable ore has

been developed, so that by the time the mill gets

"nto full swing several years reserve will be in hand.

The following ore has been developed during last

year

:

/ Exposures , , Pay-Ore ,

Quarter Distance, Width, Value, Quantity, Value,

ended ft. in. dwt. tons. dwt.

December 2006 19.8 19.S 183,155 7.2

March 1471 19.9 26.0 177,659 10.7

June 3353 17.7 24.7 310.313 9.2

September 2506 17.8 22.2 185,752 7.3

DEMURRAGE IN DREDGING

The following table indicates the time lost on a

5-cu. ft. close-conneeted bucket-elevator dredge 4Vi>

years in commission during but 12 months of opera-

tion:
Total time lost, Percentage of

hr. min. total time lost.

Bucket line 161 5 1.834

Tumblers 212 35 2.420

Screens 81 45 0.931

Ladder 502 10 5.717

Pumps 83 5 0.94$

Winches 95 10 1.083

Lines 116 50 1.330

Spuds 28 0.319

Motors 18 55 0.215

Power 420 30 4.787

Stacker 239 5 2.722

Stepping ahead 164 10 1.869

Clean-ups 65 45 0.737

Stumps 55 0.010

Other causes 87 40 0.998

Total 2277 40 25.918

Total time running 6482 20 74.082

Total time possible 8760 100.000

Strangely, nearly all the quartz found in gold-

bearing gravels is practically barren of gold. Oc-

casionally, though rarely, quartz cobbles or boul-

ders are discovered in the wa.sh that are rich in

gold. One reason for this scarcity of gold-bearing

quartz probably is, that generally the quartz rich

in gold is shattered and rather softer than that

which contains little or none, and consequently, the

softer quartz is more quickly reduced to sand and

small fragments than the barren rock.

Mica, according to D. B. Sterrett of the U. S. Geo-

logical Survey, was produced in 1909 to the amount

of 1,809,582 lb., worth $234,482. Three varieties are

found in the United States^museovite, or 'white'

mica
;
phlogopite. or ' amber ' mica ; and biotite. Mus-

covite is the principal mica mined in this country,

for the other varieties are not mined commercially.



290 MINING AND SCIENTIFIC PRESS February 25, 1911

Copper Mergers

By HOBACE J. Stevens

Interest in the Lake region centres in the proposed

merger of the Calumet & Heela with its various sub-

sidiary and collateral corporations. The proposal of

the Calumet & Hecla was set before the sharehold-

ers of the different companies more than a month

ago, and discussion and argument have waxed

strong, pro and con. Apparently the Calumet &
Hecla management had considerably the better of

the argument and the chances of success, until a

week ago, when a bombshell was thrown into their

camp by Thomas L. Chadbourne, for many years the

general counsel of the Calumet & Heela, and an at-

torney of wide reputation. Mr. Chadbourne pro-

tested against the merger, as the owner of 3100

shares of Ahmeek, worth at present market prices

upward of $500,000. Unlike the pronuneiamentos of

some of the other interests opposed to the merger,

Mr. Chadbourne, after stating the grounds of his

complaint, also stated the specific remedy, which in

this case is the introduction into the Michigan

legislature of a bill, similar to the laws now existing

in ten other States, providing that in ease of a cor-

poration merger, di-ssatisfied minority .shareholders

may obtain a court appraisal of their holdings, and
be paid the same in cash. There seems little doubt

that Mr. Chadbourne will be able to secure the

prompt enactment of this bill, and it is likely it

will become a law in Michigan before the date set

for the proposed merger. It is a question whether
the Calumet & Hecla managenaent would care to

finance at present, the purchase, for cash, of many
millions of dollars worth of stock of dissatisfied

minority shareholders.

While there is much talk in the press of a general

copper merger, to include all of the leading Ameri-
can interests, and possibly some of the foreign in-

terests also, this is not taken seriously by those who
are most conversant with the finances of the copper

trade, and the trend of its developments. Instead of

a general copper merger, which is not contemplated
in the near future, though possibly it may come
eventuall.y, it is more reasonable to look for a series

of mergers along the present lines of spheres of in-

fluence and geographical relations. In this connec-

tion, it may be of interest to give consideration to

the very pronounced progress that has been made in

the direction of a series of large mergers since the

panic of 1907. In the case of the Amalgamated Cop-
per Co., the first great copper merger of the United
States, now twelve years of age, the situation has
been greatly simplified within the past year by the

absorption of a number of other copper companies
by the Anaconda Copper Mining Co. Most of these

<;ompanies merged in the Anaconda were controlled

formerly by the Amalgamated, this list including
the Boston & Montana, Butte & Boston. Parrot, and
others, in Butte, but the Anaconda, incidentally, has
taken over the entire holdings of William A. Clark
in the Butte camp, except his Elm Orlu zinc prop-
erty, and also has absorbed the property of the Butte

Coalition, including the Alice mine. This merger

has made for greater simplicity in both operation

and finances, though the financial involutions neces-

sitated by the Consolidation have been somewhat

perplexing to the uninitiated, for the reason that the

Amalgamated Copper Co. has been placed in the

positions of both purchaser and seller, and of parent

and child, giving the appearance of turning itself

inside out. Closely aflBliated with the Amalgamated

Copper Co. are the so-called Cole-Ryan interests,

dominated by John D. Ryan and Thomas F. Cole,

Mr. Ryan being the president of the Amalgamated.

These interests include the North Butte, now the

principal independent property in the Butte camp,

the Greene-Cananea, in the northern part of Sonora

:

the Giroux, now developing at Ely, Nevada; the In-

ternational Smelting & Refining Co., which has re-

cently blown in a smelter near Salt Lake, and va-

rious minor properties. Afiiliated with the Cole-

Ryan group, through the extensive interests therein

of Mr. Cole, are the Calumet & Arizona and the

Superior & Pittsburg companies, which are now in

the throes of a merger of their own.

The Guggenheim interests, which have made giant

strides in copper production during the past few

years, have been pretty thoroughly controlled from

the start, but have been further coalesced through

the purchase of a large interest in Nevada Consoli-

dated by the Utah Copper Co. Affiliated with the

Guggenheim interests are the holdings of the Tutt-

McNeill-Penrose-Jackling interests. This group

really includes the Utah Copper Co. and Nevada

Consolidated Copper Co., which as yet remain the

pioneers of the so-called porphyrj' mines, and in ad-

dition includes the Ray Consolidated, of Pinal

county, Arizona, and the Chino, of Grant county,

New Mexico, two prospective important mines of the

first order.

The Phelps-Dodge interests are controlled, as they

have been for many years past, by this old estab-

lished firm, which, within the past two years, has

become the corporation of Phelps, Dodge & Co., Inc.

The Phelps-Dodge holdings include the Copper

Queen at Bisbee, Arizona : the Detroit at Clifton.

Arizona; and Moetezuma in northern Sonora, all of

which are owned practically outright by Phelps.

Dodge & Co., and also include the control of the

Old Dominion mine at Globe, Arizona, in which

there is a very considerable outstanding share in-

terest in the hands of the public. Another copper

group of importance is that of the Lewisohn inter-

ests, including the Miami mine at Globe, which prom-

ises to make a highly successful producer of the

porphyry class. It is rumored that negotiations are

now under way for a merger of the Miami and In-

spiration mines, together with several smaller prop-

erties in the neighborhood : all of which have de-

veloped more or less ore in an extensive schist belt

west of Globe.

Inspection of a list including all North American

copper mines having a present productive capacity

of 10,000,000 lb. or more yearly shows that a very

great majorit.v of the big producers are included in

the foregoing groups. The largest interests, outside
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of those before referred to, are the United States

Smelting, Refining & Mining Co. controlling impor-

tant properties in Salt Lake and Juab counties, Utah,

and in Shasta county, California, with a present pro-

ductive capacity of about 50,000,000 lb. of fine cop-

per per year; the Copper Range Consolidated, of

Michigan, with present productive capacity of nearly

40,000,000 lb, fine copper per year ; the Arizona Cop-

per Co., Ltd., a Scotch corporation operating in

Graham county, Arizona, with a present productive

capacity of about 35,000,000 lb. per year; W. A.

Clark's United Verde, of Yavapai county, Arizona,

also with a productive capacity of about 35,000,000

lb. per year; the Boleo, of Lower California, con-

trolled jointly by the French house of Rothschild

and the Banque Mirabaud, with a productive ca-

pacity of about 30,000,000 lb. fine copper per year;

the Granby, of British Columbia, with a capacity of

upward of 25,000,000 lb. per year: the Quincy, of

Michigan, with a capacity of about 20,000.000 lb.

per year; the Shannon and the Tennessee Copper

companies, with 15,000.000 to 18.000,000 lb. capacity

per year each : the Balaklala, of California, which,

by the way, is affiliated with the Guggenheim in-

terests through a large stock holding; the Bully Hill

of the General Electric Co.. also in Shasta county.

California, and the Mohawk and Wolverine mines

of the Stanton-Gay interests, of about 10,000,000 lb.

capacity per year.

Dry Placer Mining in the

Quijotoa District

By Fred.W. Fickett

There is a rich gold-placer area west of Tucson

and extending north and south some distance on

both sides of the Mexican line. This area has been

worked in places for free gold by Indians and Mex-

icans for hundreds of years. It is a desert country,

and it is impracticable to get water for mining

purposes.

There is gold in the district from the surface

down, and into a strata of caliche which is really a

kind of lime cement. The caliche carries more gold

than the dirt above it. The Indians work the dirt

above it, and then the softer places in the caliche,

by digging it out, pulverizing it by beating it in

a rawhide bag, and then .separating the gold with

their hand machines, which are crude affairs. While

miners have made one or two attempts to work
this di.strict, but without success, owing to their

inability to pulverize the gold-bearing caliche in

sufficient quantities and at a cost that would make
their operations profitable.

This field requires, first, a machine that will pul-

verize large quantities of the dirt and cnlirlie, thereby

liberating the gold which is held in the interstices

of the gravel by the caliche; and, second, a machine

that will separate the gold from the pulverized mass

without the aid of water. Both machines must be

capable of handling a large tonnage, at a cost of

only a few cents per ton.

Something more than a year ago, a machine called

the Quinner was perfected. Its purpose is to pul-

verize the harder gold-bearing strata of this dis-

trict. It was tried in the Altar district, Sonora,

and in Horseshoe basin of the Quijotoa district,

and was successful in both. It is claimed that one

of these machines will pulverize thirty tons of this

dirt per hour, with a gasoline consumption of about

two gallons.

During the past year several tables using air

under pressure have been introduced to take the

place of tables using water for concentration, but

I shall refer to only one—the Stebbens table—which

is typical of the class. This table was set up and

demonstrated in Los Angeles, where small quantities

of iron and copper filings were mixed with dirt and

gravel, and then the dirt and gravel run Over this

table. In every instance, it is claimed, the saving

was complete. This machine was then brought here

to Tucson and erected on the placer ground of the

Manhattan company, about seventy miles southwest

from this city, where it is now doing everything

claimed for it, so far as I can learn.

While I was at Horseshoe basin last month, the

company operating there sacked up two tons of

the ground product of the Quinner machine and

had it hauled by Indians forty miles over to the

Stebbens table, for a sample run. This entire two

tons was put over the Stebbens table in eight min-

utes, with a much higher saving than had ever been

made before by the people sending the sample. I

did not see this run myself, but it was witnessed

by a number of prominent mining men. I did get

to the Manhattan camp the next day in a cold rain-

storm, and remained there until the following morn-

ing. The Manhattan company has no cover for

this machine, and of course they were not working

it during the rainstorm. The next morning I went

with the men to where it was, which is about one-

half mile from camp, and saw them start it and

operate on local material. The wet dirt wasi re-

moved from the top, and the dry dirt underneath

was used. A capacity of fifteen tons per hour was

claimed, and its work seemed to me to be unusually

good.

A Quinner machine will cost $1500. Thre^ Steb-

bens separators will cost $3000. Two gasoline en-

gines, one to run the Quinner machine and the other

to run the tables, will cost about $3000. Accessories

such as shafting and conveyors to carry away the

waste product, building material, and tools will cost

about $2000. There will be the freighting of this

machinery to the property, at a cost of about $20

per ton, and then the erection of it on the ground.

This latter will not be a very expensive undertaking.

The total cost of such a plant should not exceed

$12,000. When completed, it can be operated by

three white men and about ten Indians, at a total

cost of $60 per day. The Indians work for $1.50 per

day of nine hours. This plant can handle success-

fully from 300 to 400 tons per day of nine hours,

and I doubt if it will be possible to get a day's

nui of the dirt that would produce less than $1

per ton (or cubic yard), while the average would

probably be much greater.
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Sampling Placer Ground
By J. P. HiTcmxs and N. C. Stines

*Treatmg the Sample.—The material, as it is

pumped from the hole, is dumped into a sheet-iron

box. This box is 2.5 ft. long, 6 in. wide, and 14

in. deep, and is mounted on 4 angle-iron legs, about

22 in. long. It is open at one end which can be

closed by a sliding gate, perforated with %-in. holes

to allow the water to drain off the top of the gravel

dumped into it. It is sometimes advisable to pan

each pumpful when extremely close track of the

pay-strata is wanted, but it is usual to allow the

drillings from 6 to 12 in. of core to accumulate, and

to pan these larger amounts.

Assume Ihat the drillings from 6 inches of core

have accumulated hi the box. The gate is raised,

and the material washed -with a gold-pan having a

Fig. I. Treating f/ie Sample.

screen lying in it. This gold-pan and screen are

supported by two sticks across a tub in such a way
that the water, overflowing, is caught in the tub.

This is done to economize water. The screen is

an ordinary gold-pan punched with %-in. holes with

an unpunched ring about 1.5 in. wide around the

outside edge of the bottom. With such a screen,

all material over %-in. diameter can be removed

by shaking the screen over the gold-pan without

spilling. The oversize is examined to ascertain its

characteristics and to insure that no nuggets or

undissolved pieces of clay are being rejected. The
screen is then emptied into the first panning tub.

The pan containing the undersize is panned in the

first panning tub, until there is a small amount
of material left. The panning is finished in the

second tub. This division of panning keeps the

water in the second tub clean. When panning is

finished, the contents of the pan are examined and
the estimated weights and characteristics of the

gold and other data are noted in the field-book.

See 'A B C of Empire Drilling,' Mining and Scientific

Press, January 7 and 28, 1911.

These data are as follows: (1) Depth from which

sample was taken. (2) Whether the pipe sank by

rotations or had to be driven. (3) The depth of

core in the pipe. (4) The estimated weight and

characteristics of the gold. (5) The quality of the

material panned and the characteristics of the strat-

um represented by it. (6) Remarks. Under this

head are included general data as to characteristics

not included above, and character of bedrock and

its depth from surface. (7) Time elapsed and lost

time. Time elapsed includes time consumed in

drilling, pulling, and moving; and lost time, that

time consumed in making repairs, and their cause.

Keeping the Notes,—The following is a specimen

iiagc from the field-book:

Rotated Driven Weight of

Depth, From—To From—To gold In

In feet. feet. feet. milligrams.

'3— 7

'J 0—0—0
»8 7—8 0—0—0
«9 8—9 0—0—0

=10 9—10 Trace

«n 10—11
'12 11—12

-13 12—13

»14 13—14
"15 14—15

"IG 15—16 Trace

=17 16—17 0— 2—
18 17—18 0—0—1
"19 18—19 0—0—0
'^20 19—20 0—0-0
"21 20—21 Trace

"22 21—22 — —
»23 22—23 0—0—0
'»24 23—24 0—0—1
=»25 24—25 0— 0— 1

='26 25—26 0— 0— 1

=27 26—27 0— 0— 1

=28 27—28 0—50—20
='29 28—29
=•^29.5 0—0—0

REMARKS

'Started .July 3, 1909, 5:05 p. m.: 2 ft. soil; bored 3 ft.

Continued in hole No. 6, July 4, 1909, 7 a. m.
= ' ' Fine gravel, sand.

" ' "Fine gravel.

"' " '=Medlum gravel.

'Medium gravel, with gray sand.

"Quicksand,
'• " " '-Sand.

"Medium gravel and sand.
=" =' ==Medium gravel.

-'Medium gravel and bedrock.

-'Bedrock.

-Drilled 6 in. below pipe into bedrock. Bedrock soft with

much clay on It.

Actual volume panned, 3.75 cu. ft,; finished at 4:20 p. m.;

started pulling at 5 p. m.: finished pulling 5:35 p. m.; lost

10 minutes broken chain-tongs. Water-level. 7 feet.

Forty minutes lost in panning sticky clay off bedrock in

hole No. 6, 200 ft. south of No. 5 and on same line.

The contents of the pan are emptied into a vessel

kept for that purpose. This vessel is low and flat,

so as to be difficult to capsize. When the hole is

finished, the contents of the cup are emptied into

a gold-pan, a small globule of quicksilver added,

and the gold amalgamated. When particles of gold

do not amalgamate freely, they are rubbed between

the finger and the bottom of the pan to brighten

them, after which they will amalgamate readily.
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The globule of amalgam is transferred to a small

glass bottle. The bottle is tightly corked and prop-

erly labeled. It is then ready for parting.

Paxting and Weighing.—The operation of parting

is as follows : The amalgam is emptied into a porce-

lain erueible or annealing cup and a 50 per cent

solution of nitric- acid is added. This is digested

at a slow heat until all action has ceased, which

is noted by the absence of further bubbling and

the complete breaking up of the globule. The fluid

is then poured off and the gold particles are thor-

oughly wa.shed with distilled or rain water, to thor-

oughly clean the gold and remove all traces of

nitrate of mercury. An alcohol lamp, a small

retort-stand, a sand-bath or piece of wire-gauze, a

wash-bottle, and a pair of forceps, though not abso-

lutely essential, are very useful in this manipulation.

A candle can be used instead of the alcohol lamp.

The gold is then thoroughly dried and is ready

for weighing. In drying, care must be taken that

'.spitting' does not occur a.s the la.st drop of water

is evaporated. When an annealing-cup is used,

it is better to remove the last drop of water, by

capillary attraction, with a small glass pipette. A
drop of alcohol added to the wash-water, as it is

being evaporated, will prevent 'spitting.' The gold

is weighed on a balance with a sensitiveness of V-j

to 14 m?- The gold is then returned to the gla.ss

bottle, and when enough has accumulated, an as-sa^'

to determine the fineness should be made.

Calculating the Gold Content.—The gold content

per cubic yard for each hole is a.scertained by using

a formula or by actually measuring the volume of

material that has been taken from the pipe. The

formula is derived as follows:

The outside diameter of the cutting-shoe. 0.38 ft..

is taken as the diameter of the cylinder of material

which is the sample. The length of this cylinder

is the depth of the hole. With a diameter of 0.38

ft., each foot of the cylinder has a volume of 0.1134

cu. ft. Therefore it takes a cylinder 2:J8.1 ft. long

to make a cubic yard : therefore the actual value

of the gold in cents recovered from any hole is

to the depth of that hole in feet as the tenor of

the content in cents per cubic yard is to 238.1 : or,

in symbols.

r:d : :T:2;J8.1

„, ™ c X 238.1
or 1 = 3

—

a

where c= value of ore recovered from the hole, in

cents.

d= depth of hole in feet.

T= tenor of ground in cents per cubic yarr*

In using the actual volume recovered from the

pipe, the proceflure is as follows: All material

is saved in the panning tubs and accurately meas-

ured in cubic feet. Then when the value of the

gold, c. in cents, is determined as before, the vol-

ume of the material in cubic feet= v ; the tenor.

T. of the ground may be calculated by solving this

proportion :

<
: V : : T : iT

orT=^>^
V

where 27 is the nomb^ of cubic feet per cubic yard.

The values for T derived from the solution of

these equations are not the same. This is due to

the fact that in the first case the theoretical volume
of the cylinder in place has been taken, and in the

second the actual volume after it has expanded.

Gravel that has been excavated has from 30 to 40

per cent more volume than when in place. There-

fore, in using the second method, due allowance

must be made for this fact. In one examination

the ratio of expanded volumes to theoretical vol-

umes in place was found to vary in extreme cases

from 1.13 to 1.54, with an average of 1.37, which
indicates careful work by the drill crew.

PROSPEOTINB REPORT
EXAMINATION OF BLOCK N!/.
KIND

I

ORIU. EnrfiRm
aize Of pfpe 4 in

PMSPEOTIM
I
SHAFT SIZE

HOLe NS 6

July 4tb ia09.

Abcut SO myi in /atf foot of gnrnl
Hult ZOO ft SouHi M„ S and on Jonn /,ne ^ifh

f^ey f-2-3-*-S

aspotrr m* 44-.
OIIIW Ml /. O ZollittrKLotok

Fig. 2. Rtcord Form.

After the tenor of the ground from each hole has

been calculated, an average tenor for the deposit

covered bj- the holes is found in the following way

:

The tenor of each hole is multiplied by the depth

of each hole in feet. This is called the 'weighted

value' of each hole. The sum of these products is

divided by the sum of the depths of all the holes.

This gives the average gold content or tenor per

cubic yard of the whole deposit drilled. To illus-

trate this, suppose that the following data are avail-

able:
Value per

Depth, cubic yards.

In feet. in cents. d x T.

20 20 200

15 2 30

30 3 90

25 7 175

10 100 1000

10« 122 1495

By dividing the sum of the products, 1495. by the

.rtim of the depth, 100. an average tenor of 14.95c.

per cubic yard is determined. By meraly dividing
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the sum of the values by the number of holes, thus

getting an arithmetical average, 24.4e. per cubic

yard is found. The selection of the weighted aver-

age as the correct one is not arbitrary, for expe-

rience has proved that this method of calculation

gives results which more nearly correspond with

the results usually obtained by actual mining.

The average depth is obtained by dividing the

sum of all the depths by the number of holes. Thus
in the above instance the average depth would be

20 ft. The volume is obtained by multiplying the

area as found from the survey by the average depth.

This is generally given in cubic yards.

Prospecting Report.—The form shown in Fig. 2

is used to record the various data. The first tabu-

lation contains 'Data for Valuing.' Column No. 1

is for the actual volume in cubic feet of the sample

;

column No. 2 for the theoretical volume. The 'Field

Log' is a record of the physical characteristics and
of the distribution of the gold. The 'Time Log' is

a record of the working conditions. In the columns
on the right of the sheet are recorded graphically

the various strata penetrated, the depth of core,

and also whether the pipe was rotated or driven
to sink it.

Accuracy of the Sample.—It is probable that the

core obtained by sinking rotated pipe is more truly

representative of the ground being sampled, than
that obtained by driving the pipe, as material prop-
erly belonging to the sample is not driven aside,

and the cutting-shoe tends to cut a regular core.

Further, when running ground is encountered with
rotated pipe, there is much less danger of getting

an incorrect sample, because the rotated pipe im-

mediately sinks through this ground until it strikes

solid material. There is no such action with the
driven pipe, and the jarring due to the driving
tends to aggravate the difficulties due to running
ground. With the power-drill, pumping is usually
done infrequently, and large masses of material

and water are sucked up at one time, thereby sud-

denly increasing the difference of water-level be-

tween that inside and that outside the pipe, and so

conducing to the flow of running-ground, with water
into the pipe. There are no such conditions in the

manipulations of the hand-drill. The handling of

the sample when using the hand-drill is much
cleaner than when using the power-drill, and there

is no chance for mechanical loss.

DrUling v. Shaft-Sinking.—It is a much-mooted
point whether drilling or shaft-sinking is better in

prospecting alluvium. It is unquestionable that the

larger sample obtained from a shaft is better than
the small sample obtained from a drill-hole. How-
ever, when a certain amount of time and money is

available for an alluvial examination, as is often
the case, it is usual that a better idea of the property
can be had by drilling numerous holes than by
sinking few shafts and getting few samples, and
shafts are more costly and slow. If the ground is

very wet, not only is it often extremely costly to

sink shafts to bedrock, but samples obtained under
such conditions are likely to be unreliable. In gen-
eral, if drilling is properly done, the results obtained

may be relied upon. It is good practice to sink a

few shafts to check results and to examine the

physical conditions of the bedrock and lower gravel.

However, it often happens that such work can only

be done at prohibitive cost, when ground is wet

and loose. As a matter of interest, ground pros-

pected with an Empire drill, when afterward

dredged, has shown, by weekly clean-ups, the pros-

pecting results to have been about 90 to 110% of

the actual content, while the average of clean-ups

and the prospecting results during a great many
clean-ups practically coincide.

Mewaing River Placers

By W. B. WiNSTO.x

Some interesting and valuable experience was
gained in prospecting the property of the Mewaing
Gold Co. (No. 1), Ltd., situated on the Mewaing
river not far from Rangoon, in Burma. Briti.sh India.

The property, which consists of a broad and com-

paratively flat river bed through which a slowly

running stream winds its way, was at first pros-

pected by a hand-drill operated by means of a

spring pole, a casing being used and the work car-

ried on in a method similar to that employed in

prospecting with machine-drills in California. The
results of this prospecting showed that the river

gravel and sand extended to a depth of 20 ft., and

that beyond this point the gravel became mixed

with clay, in increasing proportions, until all trace

of gravel was lost at a depth of 30 ft., where a

false bedrock of fine clay was found. The gold

was distributed through the gravel, the greatest

concentration being found at a depth of about 20

ft. From this depth the gold gradually became

less until it disappeared entirely at 30 ft. It was

therefore proposed to order a dredge, designed to

dig to a depth of 35 ft. below the surface of the

water in order to insure against difficulties in

dredging the deepest parts of the property.

Before ordering a dredge, X. Samwell, then

consulting engineer for the company, decided to

check the results obtained from drilling, by work-

ing several open-cuts across the property. For this

purpose, and on account of part of the property

being covered by water, he constructed a bamboo
raft having iii the centre a long open well extend-

ing about two-thirds the length of the raft to the

forward end, whereon an A frame supporting a

single pulley was erected. A large steel scoop or

shovel was then made and attached to a handle

about 35 ft. long. On the upper end of this handle

a cross-piece was attached so that the scoop might

be guided by men on each side of the well in the

raft, and at the lower end a single rope was at-

tached and passed over the sheave suspended on

the A frame and thence back to the after-end of the

raft, where it was attached to the drum of a crude

hand-winch. In operation, the scoop was guided

and forced into the gravel, by men at cross-bars on

the handle, at the same time that it was dragged

along the cut and hoisted by the line running to

the winch. When raised above the water the scoop
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was swung to one side of the raft and the contents

dumped into the hopper of a long sluice mounted

on the raft, the material being washed by water

baled into the sluice-box by natives. Through the

operations of this ingenious improvised dredge it

was found that the gravel lay on a fine and very

soft false clay bedrock at a depth of about 20 ft.

The sides of the open-cut stood so well that it was

possible to determine the amount of gravel dug up

and washed by simply measuring the size of the ex-

cavation from which it was taken. The average

value of the gold content of the gravel was thus

closely determined, and when it was taken into

consideration that the gold secured by drilling act-

ually extended to a depth of only 20 ft., the drill

results checked closely with those obtained from

the open-cuts. It is evident that in drilling, the

drill-bit drove portions of the gravel and gold into

the soft clay, and these were gradually recovered

between the depths of 20 and 30 ft. as the drill-

casing advanced. The open-cuts proving that the

gold extended to a depth of only 20 ft., instead of

30 ft. as originally indicated, it was determined

that the average value of the ground per cubic yard

was one-third greater than at first supposed, and

that the property could be worked by a dredge

designed to dig a little over 20 ft. below the surface

of the water instead of 35 ft. On account of the

less cost of the dredge digging to a depth of only

24 ft. below water-level, as was finally decided upon.

and the greater net returns promised in dredging

operations," the attractiveness of the proposition

was greatly increased.

Water in Oil Wells

By R. P. McLadohlis

The letter from Mr. W. F. Chandler, a member
of the present California Legislature, published in

the Coalinga Oil liemnl, and calling for suggestions

from oilmen as to legislation affecting water in oil

wells, is extremely important. It should be consid-

ered thoroughly and as much concerted assistance

as possible given to the legislators. Having been

intimately connected with the study of the subject

in most of the San Joaquin fields, particularly Coa-

linga, I venture the following suggestions as based

on experience.

It is a self-evident proposition that all operators

are desirous of shutting off the water in their wells,

as they want to produce oil, and not water. There-

fore, advisory methods are more likely to be of

value in legislation than attempted compulsion. As
the water-bearing formations are under the surface

of the ground, no one person can see them better

than another. However, if each operator will make
a record of exactly what happened during the drill-

ing of every well—in other words, keep an accurate

log—and then will make such a record available to

all other operators, it will frequently be found that

some general rule can be formulated that will in-

dicate where water is to be expected in drilling

new wells. The necessity of determining where the

water-bearing formations are, is also self-evident,

since no one can successfully shut off water without

this knowledge.
_

Occasionally there may be cases

where the position of the water can not be deter-

mined even after comparison of all the logs; but

this is unusual, and every fair-minded person will

admit that a guess made by the use of all available

evidence, is more apt to be right than one made at

random or with only the evidence furnished by one

well. Logs are already kept by nearly all the Cali-

fornia operators, so this suggestion is not new or

radical. However, there is a common feeling that

these logs are strictly private property, and this

idea sometimes leads to misunderstandings between

operators and lack of uniformity in endeavors to

shut off water. Therefore, it seems not too much
to require that all logs be made public property,

under certain conditions, and recorded where they

will be kept safely and also be open to inspection.

There might be reasonable objection to making the

log of a 'wild-cat' well public until the owner had

finished the well and had time to reap a just reward

for his extra-hazardous expenditure, in the form of

securing title to surrounding lands. Consequently,

a longer lapse of time after completion (possibly

six months) could be allowed before requiring a

log to be recorded for a well drilled a reasonable

distance (as, for instance, three miles) away from

other producing wells. The place for recording

might be with any of a number of public officials,

but probably the county recorder's office would be

most convenient. If desirable, a duplicate copy

might be filed with the State mineralogist.

The county water commissioner should be required

to see that the record was being made in a manner

that would afford the desired information. A pen-

alty should be attached so that the commissioner

would not, as at present, be powerless to enforce

the keeping and filing of record. The law should

also contain a provision requiring that all the logs

of wells drilled in the past be recorded, as far as

possible; that is, all logs that are at present in

possession of the owners of wells. A penalty should

also be attached to non-compliance with this clause.

The requirement that logs be kept by means of

daily drilling reports would not be likely to meet

with opposition, as most of the operators already

follow this plan in some form or other, and a little

systematizing would be the only innovation. The

points absolutely necessary in a useful log are as

follows: (1) Name of property; (2) number of

well; (3) location in section, township, and range;

(4) depth to, and thickness of, each and every forma-

tion (especially noting oil, water, and" tar)
; (5)

depth at which each string of casing is landed or

cut off (with note as to whether or not it was ce-

mented, and, if so. how much cement was used and

in what manner it was put in)
; (6) description of

all tests made to see if hole was free from water;

(7) depths between which each string of casing is

perforated; (8) names of drillers and tool-dressers.

There are probably other points necessary to legis-

late intelligently upon the matter, and many opera-

tors are in a position to suggest them. The matter

should receive immediate attention.
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Geology at Treadwell. Mines-I

By Oscar H. Hebshey

The Treadwell group of mines, comprising the

Alaska Treadwell, Seven Hundred Foot, Alaska-

Mexican, and Ready Bullion, situated on Douglas

island, has been studied and described by various

geologists, notably by G. M. Dawson, G. F. Becker.

and A. C. Spencer. The microscopic character of

the ore material was described by F. D. Adams,' and

some notes have been contributed by Charles

Palache.- Mr. Spencer's report^ is the latest and

most complete. I have recently been engaged in a

study of these mines, extending over a period of

about six weeks, and have, I believe, added some-

thing to my knowledge of the conditions under which

the deposits were formed. For many years, in the

minds of prospectors, the Alaska Treadwell orebod.y

has been the type par excellence of a large low-

grade gold-quartz deposit; hence, specific informa-

tion as to its characteristics will be of general in-

terest to economic geologists. The management of

Scafe ofmiles
I Z

Map of luneau Disfrict.

the mines has kindly consented to the publication of

this paper. I am indebted to the general superin-

tendent, R. A. Kinzie for information and helpful

discussion.

The high mountain backbone of Douglas island is

composed of altered volcanic rocks (apparently

chiefly andesites) that are commonly referred to as

greenstone. These are flanked on the northeast

by black carbonaceous shales, light gray quartzites

and fine-grained igneous material, all striking

northwest and dipping to the northeast at a high

angle. This' belt passes toward the northeast into a

broad belt of alternating graphitic slates and

sheared greenstones. The latter practically dis-

appear at a distance of several thousand feet south-

west of the mines, and nearly all the rock bej'ond

to the shore of Gastineau channel, except for in-

trusives, is black slate. Running through the black-

'Am. aeologist, Vol. 4, 1889, pp. 88-93.

'Alaska: Harriman Alaska Expedition, Vol. 4, Geology
and Paleontology,' New York, 1904, pp. 59-66.

^'The Juneau Gold Belt, Alaska,' Bull. No. 287, U. S.

Geol. Surv., 1909.

slate area at Treadwell there is a long band of

igneous rock varying in width from 100 to 400 ft.

and averaging about 200 ft., that has long been

known as greenstone. Its course and dip conform

to the general structure of the country and were

probably controlled by the original bedding of the

sedimentary rocks. Mr. Becker^ considered it a

dike of altered gabbro of later age than that of the

dikes which have been converted into ore. Mr.

Spencer regarded it as a lava flow of earlier age

than the ore dikes. My impression is that both are

correct in part. I consider it an altered gabbro that

was intruded into the sedimentary rocks before the

ore dikes. Near the Ready Bullion mine, where the

mass is thickest and most coarsely crystallized, it

has the extremely variable texture and general ap-

pearance characteristic of bath.olithic masses of

altered gabbro. Elsewhere it is relatively fine-

grained, but distinctly granular, though the augite

has been largely decomposed to chlorite and epi-

dote, and the feldspars to muscovite and calcite.

As here the term 'greenstone' properly belongs only

to the altered andesites of the region, I prefer to

use the self-explanatory term meta-gabbro.

During the development of the slaty cleavage

of the region, the borders of the dike were con-

verted by pressure-metamorphism into chloritic

schist and slate. The band on the northeast, or

hanging-wall side of the dike, rarely exceeds 10

or 15 ft. in thickness; but that on the southwest

side varies from a few feet to over 200 feet. Close

to the massive rock the schist is moderately coarse-

textured and clearly is derived from the meta-

gabbro. "Where the band on the foot-wall side is

especially wide the texture becomes finer and the

grain straighter, at a distance from the massive por-

tion of the dike, until the rock is typical slate, as

much so as the graphitic slate. The fact that much

of the slate in the Treadwell mines is a highly al-

tered condition of a portion of the so-called ' green-

stone' has been overlooked by previous observers.

The green slate is found only between the black

slate and the massive meta-gabbro, and gradually

changes into the latter, in one stage being a char-

acteristic chloritic schist. The development of

schistosity and slaty cleavage along the borders of

the dike has destroyed, or at least greatly obscured,

the usual effects of intrusive contact. Immediately

ad.iacent to the massive portion of the dike, the

schistosity is parallel to it, but at a short distance

it takes on the prevailing strike and dip of the

slaty cleavage of the region, which, however, are

approximately parallel to the dike and to the or-

iginal bedding. The ore-dikes have been intruded

into the foot-wall band of chloritic slates and schists,

which is proof that they are TOunger than the

meta-gabbro. G. 'M. Dawson'' identified the original

dike rock that has been converted into the ore of the

xVlaska Treadwell mine as 'granite' related genet-

^'Reconnaissance of the Goldfields of Southern Alaska.'

Eighteenth Annual Report, U. S. Geol. Survey.

"Notes on the Ore Deposits of the Treadwell Mines,

Alaska.' Read before the Royal Society of Canada, May S,

1889.
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icallj- to the •rraiiites" of the Coast Range region.

Mr. Becker examined the rock after more refined

methods had been introduced for study of rocks.

and pronounced the original dike material a sodium-

syenite, although he preferred the use of the term

'sodium-diorite' or 'albite-diorite.' Mr. Spencer

preferred the latter term, and as he has expressed

the latest opinion on the sub,iect. I will adopt his

term, albite-diorite.

Previous observers seem to have noted evidence

of one system only of albite-diorite dikes in con-

nection with the mines, but I believe there were

two periods of albite-diorite intrusion. The product

of the first I will refer to as the dark diorite and

of the second as the light diorite. Most of the

ore has been produced b.v the alteration of the

seems in general to have had very little hornblende

or other ferro-magnesian minerals. Mr. Spencer

describes the phenocrysts as albite-oligoclase, with

mieroperthite and some pure albite in the ground-

mass. The accessory minerals are apatite, zircon,

titanite, magnetite, and possibly rutile. Mr. Becker

thought that among the ferro-magnesian silicates,

augite generally predominated over hornblende,

and that biotite was an original constituent. There

is very little quartz present.

In the dark diorite, ferrj3-magnesian minerals,

probably chiefly hornblende, are quite abundant.

The rock is fine to medium grained, and never por-

phyritic. Chlorite and epidote have been largely

developed, giving much of it a distinct greenish

tint. Indeed, in places in the mine workings it

Urge Stope in Treadwell Mine.

latter. In the Alaska Treadwell mine where the

dike is widest, the least altered portion of the light

diorite has a granitic texture and resembles a typ-

ical, medium-grained, light-colored granite. As we
go to the southeast along the dike, through the

Seven Hundred Foot into the Alaska-Mexican mine,

the less altered rock gradually changes to a senii-

porphyritic, light-colored rock. It varies from a

medium-grained to a coarse-grained rock having

large distinct phenocrysts of white feldspar. It is

easily observed in the Ready Bullion mine, where

kernels of it are common within and on the borders

of the orebodies on the lower levels. It is. how-

ever, best preservei in the large dikes that lie

southwest of the ore-dikes. / Many small dikes mid

lenticular bodies distributed through the slates l)e-

tween the large dikes are composed of the finer

and medium-grained varieties of it. Locally, small

needles of black hornblende are j)resciit. but it

has been classed as greenstone. It is commonly

mineralized, but usuall.y not enough to constitute

ore. Its area abounds in irregular, branching, dike-

like bodies of light-colored ore, suggesting that it

has been intruded by the light diorite; but for a

time it was a question in my mind whether these

light-colored .streaks did not represent portions of

the dark diorite that had been modified by vein-

action to resemble the ore of the light diorite. This

led to the further suggestion that the two kinds

of diorite represent the same intrusion, the differ-

ences noted being due to local variation in the con-

ditions of solidification. However, much of the

dark diorite seems to have become schistose before

the intrusion of the light diorite. They probably

bear a relation to each other similar to that between

the several varieties of diorite that compose any

large batholith of diorite in the Coast Riingc region,

and the tinu' interval between their intrusions may
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have been a short one. The dark diorite occurring

in the mines was intruded in two elongated masses

at or near the contact between the black slate and

chloritic slate. The larger body was about 1000 ft.

long, but I do not know how wide, because it has

been rent by the light diorite. Important rem-

nants of it occur as a medium-grained gray crystal-

line in the southwestern part of the Alaska Tread-

well mine, from the surface to the lower levels.

The other mass of dark diorite is in the Alaska-

Mexican mine and has a length of 1100 ft., and a

maximum width of 130 ft. Dark diorite also enters

largely into the composition of two other large

albite-diorite masses lying to the southwest of the

mines. A system of light albite-diorite dikes was

next intruded, chiefly along two lines, of which one

was mainly in or at the contact with the chloritic

slate band on the foot-wall side of the meta-gabbro

dike, and the other in the black slate. In the im-

mediate vicinity of the mines, the massive meta-

gabbro. acted as a hanging-wall limit to the intru-

sion, sp that while there are hundreds of small

dikes and lenticular bodies in the slates on the

southwest of the meta-gabbro, there are none north-

east of it.

Within an area 2.6 miles long and 0.8 wide

which I mapped, albite-diorite occurs in six prin-

cipal masses. They are too wide relative to their

length to be typical dikes, and too much elongated

to be termed batholiths, but I will continue to use

the term dike. The Starr dike has a known length

of 5000 ft., a maximum width of outcrop of 1100

ft., and an average width of outcrop of 330 ft. How-
ever, as it outcrops on the summit and steep north-

east slope of two high hills, its actual width is

much less than the width of outcrop. Where the

outcrop is 1100 ft. wide, the dike is probably 900

ft. wide; it is the widest body of albite-diorite in

the vicinity of Treadwell. Both the dark and light

diorite enter into its composition, the latter greatly

predominating.

The Bear's Nest dike has a length of 3300 ft.,

a maximum width of outcrop of 600, and an aver-

age width of outcrop of 260, though its true width
is much less. Both kinds of diorite enter into its

composition. The Starr and Bear's Nest dikes and
two others back of Douglas City constitute the

southwest line of large dikes; this is in the black-

slate area. The Treadwell-Mexican dike includes

all the orebodies of the Alaska Treadwell, Seven
Hundred Foot, and Alaska-Mexican mines, except

a small one near the southeast end of the last mine.

At the surface it has a known length of 3800 ft.,

a maximum width of 400 ft., and an average width
of 85 ft. It consists of three enlarged parts, sepa-

rated by long, narrow portions. The most north-

westerly enlargement is divided by long overlapping

tongues of chloritic slate into the so-called 'South
vein' and 'North vein.' The first was intruded into

the dark diorite, mainly in a body about 600 ft.

long and 300 ft. in maximum width. Small arms
of the light diorite have intruded into the dark
diorite, so that little of it is entirely free from them.
Where these arms are numerous they have carried

enough gold into the rock to constitute profitable ore.

There are also a few places where the dark diorite

itself is suificiently mineralized to be ore, but gen-

erally the area of the dark diorite on each level is

not stoped. Near the surface practically all of the

light diorite is ore. The remainder of the great

northwestern enlargement is about 1800 ft. long

and 150 ft. in maximum width, of which nearly all,

near the surface, has been removed in the Glory

Hole and Seven Hundred Foot pit, except a consid-

erable body at the extreme northwestern end which

was found of too low a grade. This portion of

the dike has been intruded entirely in the band of

chloritic slate and schist which was developed on

the southwest side of the meta-gabbro dike, and the

isolated horses and projecting splinters are of chlo-

ritic slate, except that a little massive meta-gabbro

appears in a few horses near the hanging wall on

the 110-ft. level. The larger structural features of

the northwestern enlargement are remarkably per-

sistent down to the 1450-ft. level, the deepest fully-

developed level in the Alaska Treadwell mine. The

chloritic slate horses vary a little in size and posi-

tion, and in the South vein the relative proportions

between the dark and light diorite vary considera-

bly from level to level, but the general structural

relations remain unchanged, and the size of the

enlargement, as a whole, does not greatly differ.

Next, there is at the surface an interval of 1000

ft. which is known from underground work to be

practically a continuous 'pinch.' However, it be-

comes shorter with depth and finally changes into

a body of workable ore which is separated from

the adjacent swells by short pinches. At the most

northwesterly Alaska-Mexican pit, there was an

enlargement probably 200 ft. long and 50 ft. in

maximum width, most of which, near the surface,

was removed in the pit. It enlarges with depth

into what may be called the main Mexican swell,

which, on the 1100-ft. level is over 700 ft. long and

has a maximum width of 100 ft. Near the surface,

after another pinch, about 400 ft. in length, the

dike opens into the eastern Mexican swell, which

was principally mined in two surface pits and was

found to be 500 ft. long and probably 75 ft. in

maximum width. This swell was due to the erratic

behavior, near the surface, of a mass of dark dio-

rite into which it was partly intruded, and it has

not been found below the 330-ft. level. Near the

southeastern end of the Alaska-ilexican mine there

is a sharp bend to the east in the meta-gabbro dike.

The slat}' cleavage bends also, but not so much as

the dike, and since the ore follows the slaty cleav-

age, it is carried off into the black slates, and the

eastern swell is almost entirely separated from the

chloritic slate. Back of the eastern swell there is

a smaller ore-bearing dike in the black slate. These

are the only places in the mine where commercial

ore occurs in dikes having black slate on both walls.

The Ready Bullion dike at its outcrop had a length

of 560 ft., a maximum width of 60 ft., and average

width of 40 ft. With depth it shows a remarkable

increase in width accompanied by a slight decrease

in length, so that it is practically a large triangular
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pipe rather than a dike. On the 1350-ft. level it

is probably 500 ft. long and 290 ft. in maximum
width. It comes to a rather sharp point at the

southeast, but terminates northwesterly by finger-

ing out in the ehloritic slate. Its position and pitch

are evidently controlled by a wedge of ehloritic

slate into which it has been intruded. This wedge,

which is a few feet wide at one end and over 200

ft. wide on the lower levels, at the other end, may
be related to an abnormal swell in the meta-gabbro

dike a short distance southeast of the mine.

If the two large southerly dikes be considered

as one line of dike and the ore-dikes in the mines

as another, the swells in one line will be found

opposite the pinches and intervals in the other line.

There is a very simple explanation of this. These

albite-diorite dikes did not make their way up
through the strata by 'overhand stoping.' as it is

supposed that many granitic batholiths have, nor
did they rise freely in open fissures as many or-

dinary dikes have. The melted rock forced its way
up through the slates under great pressure, rending

them and wedging them apart. In minor detail,

the contacts are splintery, and tongues of slate pro-

ject far into the dikes; but looked at from a broader
standpoint, the slates are found to curve around
the swells in the dikes. Nearly everywhere the

strike and dip of the slates are approximately par-

allel to the borders of the dikes. The albite-diorite

had to raise the slates above it, but there was a

limit to the distance to .which it could force them.
The larger dikes divided this space between them.
Thus when one dike appropriated practically the

entire space available, there was opposite it a pinch
or interval in the other line of dikes. This idea

has a practical bearing on the search for ore in

virgin ground. In the belt of black slate between
the Alaska Treadwell swell and the Bear's Nest
dike there is a long band, generally 25 or 30 ft.

wide at the surface, of a white to dull-buff rock
that resembles a quartzite of heavy-bedded struct-

ure and conforms strictly to the slaty cleavage.

However, at two places there are traces of feldspar

crystals in it, and in the absence of a petrograph-
ical investigation I consider it probably an aplite

dike. A short distance south of the Seven Hundred
Foot pit there is a small lenticular area of a green-

ish, rather coarse-grained, massive crystalline rock
of the mineralogical composition of diorite, but
with the general appearance characteristic of meta-
gabbros. It has a fresher appearance than the

meta-gabbro on the northeastern side of the mines,
and contains many small inclusions of porphyritic

albite-diorite like that of the small dikes so abund-
ant in its vicinity. I have never seen any albite-

diorite inclusions in the meta-gabbro dike on the

hanging-wall .side of the mine, though A. C. Spencer
states that G. F. Becker found one in it. Perhaps
it came from this other, and presumably younger,
meta-gabbro.

At various places in the Alaska Treadwell, Seven
Hundred Foot, and Alaska-Mexican mines there are

basalt dikes that vary from a fraction of an inch

to 4 ft. in thickness, 6 and 8 in. being a common

thickness. They have a general course nearly north-

south, and stand vertical or dip steeply toward the

west, or, less often, toward the east. A minette

dike 2 to 3 ft. thick has been cut on the Alaska-

Mexican 1100-ft. level. G. F. Becker was inclined

to see a genetic connection between the largest

basalt dike (the only one then known) and the ore,

but I agree with A. C. Spencer that the basalt dikes

are younger than the ore and have nothing to do
with its origin. Not all of the Treadwell-Mexiean

and Ready Bullion dikes is commercial ore. The
causes that have controlled the position and shape

of the ore-shoots within the dikes and their varia-

tion from level to level are obscure, but I make
here a few suggestions. A. C. Spencer, in the re-

port cited above, has given a very minute descrip-

tion of the ore and discussed its origin at length;

the necessarily limited nature of this paper will

not permit of a similar treatment of the subject.

Briefly stated, the ore consists of two parts, one

of which is dike rock in which secondary albite has

been developed (largely by replacing the intersti-

tial microperthite, though some was deposited by
vein-waters from material added), and which is

impregnated with calcite and pyrite, only a little

silica penetrating where there were no open fissures.

The dike was in part shattered and then filled by

reticulating veinlets of calcite and quartz, which

also carry sulphides. Mr. Becker thinks the dis-

seminated pyrite has probably been derived by the

action of sulphydric acid on the ferromagnesian

minerals and that the bunched pyrite which is ac-

companied by much calcite has entered the rock

in a state of solution. The secondary minerals, as

determined by Mr. Spencer, are albite, uralite,

green mica, epidote, chlorite, zoisite, calcite, quartz,

sericite, rutile, pyrite, pyrrhotite, with molybden-

ite, galena, sphalerite, chalcopyrite, and arsenopy-

rite occurring exceptionally. Some of the magnetite

may also be secondary. There is probably some

siderite also. The quartz and calcite veinlets, which

constitute nearly one-fifth of the mass of the ore,

occur chiefly in two sets of fractures, one of which

is approximately parallel to the structure of the

enclosing slates and in places prolongs the veins

beyond the ends of the dikes as narrow quartz-veins

which are said to exceed the average tenor of the

ore, but are too small to mine. The most prominent

system dips toward the foot-wall. In general, the

best ore is that which contains the greatest number

of quartz and calcite veinlets, though there are

])laces where good ore has been formed without

them, and other places where rock abounding in

veinlets lacks the usual quantity of pyrite and is

too low in grade to work ; for the gold is appar-

ently mainly associated with pyrite, though there

are a few places where rock well supplied with

pyrite yields only a very small amount of gold.

The gold is generally very fine, but some has been

seen in coarsely crystalline calcite, and Mr. Adams
observed some mechanically enclosed in crystals of

pyrite. Mr. Spencer thinks the 60 to 75% that is

recovered by amalgamation may be partly in the

non-metallic minerals, though the non-amalgamat-
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ing portion undoubtedly occurs with the pyrite.

The concentrate, chiefly pyrite, with some pyrrho-

tite and magnetite, averages 2% of the ore. The

pyrite in places extends several feet into the slate

walls and horses, but such material generally is of

very low grade, though some of it is mined and

known as 'brown ore.' It is evident that the

formation of the ore was dependent on the frac-

turing of the dike. This was the result of pressure

originating beyond the dike. The so-called ore-

shoots consist of those portions of the dike that

yielded most readily to the compressive stress, be-

came most permeable, and hence were most strongly

acted on by the vein-forming waters. The distri-

bution of the gold is very irregular. During the

progress of development samples are taken at every

round. They yield by assay at the rate of from

a trace to over $20 per ton. Upon being averaged

for certain sections of drifts they vary from less

than $1 to over $10 per ton. In the following table,

No. 1 represents 210 ft. of a drift on the 1450-ft.

level of the Alaska Treadwell mine; No. 2, 160 ft.

on the 1210-ft. level of the Alaska-Mexican mine

;

and No. 3, 150 ft. on the 1350-ft. level of the Ready

Bullion mine. They were selected at random and

are given to show how the gold content varies rap-

idly in short distances within the orebodies. The

figures may interest the prospector who has a large

low-grade mass of gold ore with a few assays to

indicate value.

No. 1. No, 2. No. 3.

$4.55 $0.65 $7.73

0.41 • 3.51 6.70

2.68 11.98 3.10

8.27 9.71 2.30

3.51 12.81 3.87

1.86 6.20 4.13

2.48 3.30 13.00

1.65 6.60 7.23

1.65 1.23 18.00

1.03 2.27 12.00

1.65 1.65 10.34

4.96 2.89 7.23

0.62 3.72 8.20

0.41 0.45 5.68

1.65 1.23 4.64

3.51 1.03 1.27

1.03 . Trace 1.54

2.89 2.68 7.23

4.14 0.41 6.70

1.44 5.37 3.60

0.41 Trace 5.68

1.03 0.82 1.54

1.23 0.62 3.10

5.78 0.82 5.18

4.96 0.82 1.27

0.62 6.20 7.73

3.72 5.99

4.55 2.07 Average. . $6.11

2.07 11.57

0.82

3.72 Average. . $3.67

3.30

0.82

4.14

3.72

2.07

•.82

l.OS

Average $2.50

By studying the averaged assays, one can get a

very clear conception of the total gold content o£

the dikes on the different levels. There is a pe-

culiar horizontal banding in the gold content of

the dikes in all the mines. Thus in the Ready Bul-

lion mine there appears to have been a rather steady

decrease in the gold content from the surface to

the 600-ft. level; from there, an increase to the

1350-ft. level, below which the pendulum has swung,

temporarily in the other direction. This variation

is not directly related to the maximum thickness or

size of cross-section of the dike; but, of course, it

influences the size of the ore-shoot on different lev-

els ; for, where the total gold content is low, a rela-

tively small amount of the dike is commercial ore,,

and on such a level as the. 1350-ft., where the total

gold content is the highest in the mine, nearly all

of the dike is workable ore. I have been unable

to determine that the ore-shoot is closely connected

with any structural feature. It seems to wander-

about in the dike. The only point it never misses

is the foot-wall side a little southeast of the centre

;

the part of the dike it most avoids is the extreme

northwest. In the South vein of the Alaska Tread-

well mine, the gold content was relatively high.

from the surface to the 220-ft. level : thence de-

creased to the 440-ft. level, thence increased irreg-

ularly to the 1450-ft. level, the present lowest fully-

developed level and by far the best in the mine. This

variation seems to have been more or less directly

related to the variability of maximum thickness of

the light diorite, the highest average gold content

being found on those levels having the widest body

of light diorite. The South vein contains one large-

ore-shoot which, where the body of light diorite is.

very wide, occupies nearly the whole of it, but

where the light diorite is narrow, it is inclined to-

wander about a bit. However, as it cannot get out

of the light diorite body, it must have the same-

general pitch. In the North vein, the gold content

seems to have been rather high, down to the 220-ft.

level. Thence it decreased to the 330-ft. level, after

which there was no great change to the 750-ft. leveL

But the 900-ft. level was so poor that very little-

of it was ore. although the South vein on this level

was good. The North vein quickly picked up again

below the 900-ft. level, and on the 1050-ft. level its:

average assa.vs are better than those of the South'

vein. Thence to the 1450-ft. level, the North vein

maintains a good gold content. The principal shoot

of ore in this vein is related to the widest part

of this portion of the dike. It varies greatly in

length, width, and value, but is absent from only

one level. There is a considerable body of worth-

less rock at the northwest end of the North vein-

on all levels but one. Its notable feature is that

wliile it has considerable quartz and caleite in vein-

lets, it is relatively low in pyrite.

Selenium was produced as a by-product in copper

refining by one company in the United States itr

1909. It sold for $3.43 per pound, but if large quan-

tities of the element were needed it could be profit-

ably sold at a much lower price.
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Discussion

Readers of the Mining and Scientific Press are invited to

use this department for the discussion of technical and other
matters pertaining to mining and metallurgy. The Editor
welcomes the expression of views contrary to his own, be-

lieving that careful criticism is more valuable than casual

compliment. Insertion of any contribution is determined by
its probable interest to the readers of this journal.

Trans-Siberian Travel

The Editor:

Sir—Traveling; on the Trans-Siberian railway is

much more comfortable east of Irkutsk. The divis-

ion of the line between Irkutsk and Vladivostok is

known as the Chinese Eastern railway, and the

branch from Xikolsk-Ussuri north to Habarovsk on

the Amur river is known as the Ussuri railway. This

accounts for the fact that a through ticket from

Vladivostok to London is issued under the name of

the Ussuri railway. The hotel opposite the railway

station in Vladivostok is known as the Grand, and it

is a grand failure as a hotel. I have never stayed at

the others, but if I may be permitted to drop into

early Victorian English for a minute, one who stays

at one of the hotels in Vladivostok wishes one had

Locomotive on Chinese Eastern Railroad.

stayed at any one of the others. Oi)iiiions vary as to

whether the traveler starting from Vladivostok

should take the International express of the Wagon-
Lits company or the Government expre.ss. The first

is better fitted up, hut is lacking in politeness. The
second is lacking in the matter of English language

and private lavatories, but has better food and cour-

teous attendants. It must be saitl that the Wagon-
Lits company, which in western Europe supplies its

patrons with fifth-class imitation of American Pull-

man accommodation, at millionaire prices, affords

much better accommodations in the Russian Empire.

The Wagon-Lits company operates the best train it

possesses anywhere, between Vladivostok and Irk-

utsk over the line of the ("hinese Eastern railway.

The accommodation grows progressively worse as

you approach Paris.

The expenses of a man who travels this route

second-class on the Trans-Siberian and American
railways, and first-class on intermediate steamers

will be about three-<|uarters of that l)el<)w. In first-

class travel by the Trans-Siberian, a traveler taking

the Government exj)ress is nearly sur<' to have a

compartment to himself by paying for one berth.

This is the reason the price in the list below is com-

pared with that of a compartment in crossing the

United States.

The following estimate of expenses, London to

London, around the world, by way of Trans-Siberian,

may be of use. The items include meals, sleeper,

tips, and hotel arrivals and departures

:

Time,

Cost. days.

London-New York $ 150 6

New York-Yokohama (via San Francisco):

Pare (including berth and meals on
steamer ) 281 22

Pullman compartment 54

Meals and extras 60

Yokohama-Vladivostok (via Tsuruga) 35 3

Vladivostok-London (via Moscow) 12

Fare includes sleeper 215

Meals and extras 75

100 lb. excess baggage 25

(100 lb. free)

Extra expense and time for making con-

nections 105 7

Total $1000 50

The distance traveled bv rail and the Channel

A S/ighf Disarrangement of Traffic in Manc/iuria.

pas.sage from Vladivostok to London is about 8300

miles, and assuming that from New York to San

Francisco at 3000 miles, the comparison of rates per

mile for first-class transportation figures out at 3c.

for the Siberian route, as against 414c. for the United

States. As the accommodation in the United States

is proportionately better, however, the traveler gets

his money's worth in both cases.

C. W. PURINGTON.

London, January 30.

Nitre in Crucible Assay

The Editor:

Sir—On page 93 of Fulton's ']\lanual of Assaying'

the author says, "Where large quantities of nitre

are employed, the oxidizing action in the crucible is

greatly increased, and it is probable that thereby

losses in silver are apt to occur by the slagging of

the silver. There is no accumulative evidence on

this subject, but many assayers hold this opinion."

For some time I have recorded silver values by

crucible with nitre, and b.y seorification. As these

were umpire determinations, each result is the av-
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erage of at least six fusions. With few exceptions,

the crucible charges were % A. T. and the seorifica-

tion Vjo a. T. In 85 samples, of an average value

of 167 oz. Ag, the scorification averaged 0.918 oz. or

0.55% more than the crucible. The nitre varied

from 6 to 25 gm. Only occasionally were the results

higher by crucible, and this occurred as often with

nitre high as with it low. The assay of six samples

of an average value of 1103 oz. reversed this, as the

crucible assay gave 4.45 oz. or 0.4% more than the

scorification. On these high-grade ores y^ A. T.

crucible charge and V,,, A. T. scorification, gave the

difference the same way. In this case the low scori-

fication result is probably due to volatilization when
rich ore floats and is wasting on the lead bath.

E. C. WOODWAED.
Colorado Springs, February 9.

Progressive Mill Practice

The Editor

:

Sir—In your issue of January 21, under the head-

ing of 'Progressive Mill Practice,' you suggest that

California millmen be more progressive and alert to

the possibilities developed by others working along

the same lines, referring more particularly to the

practice in South Africa of equipping the stamp-

mill mortars with coarse screens and therebj' in-

creasing the capacity of the plant to about double,

without a proportionate increase of power consump-

tion.

If you will refer to the article by myself in the

Mining and Scientific Press of April 30, 1910, you will

see that at least one California millman is not so

slow in the recognition of a good thing, and was
more of an originator than imitator of the practice

which is being so almost universally adopted in

South Africa.

"At Tuolumne Mr. Elmer is crushing through a

four-mesh battery screen. A short copper plate is

interposed between the screen and the pebble-mill

and the total product, amounting to upward of about

100 tons in 24 hours from 10 stamps, is then passed

directly to an 8-ft. Hardinge mill into which is fed

at regular intervals of half an hour, a spoonful of

quicksilver; the regulation wooden mustard spoon

being used. From the pebble-mill the pulp is run
through a box distributer over a second set of amal-

gamating plates, where additional free gold or

amalgam produced within the mill is caught." (A
plan of the flow-sheet then follows.)

This innovation by Mr. Elmer was based upon
the use of coarse screens on the stamp batteries of

the Creston-Colorado mine at Minas Prietas. IMexieo.

Coarse screens were adopted there, to my certain

knowledge, as far back as 1897, and have been con-

tinuou.sly used at that mine, with the exception, how-
ever, that they are now using screens of practically

%-m. mesh, the discharge going to re-grinding ma-
chines.

Though admitting that the California millman
is practically wedded to his stamp, at the same
time full credit must be given him for setting a style

when he furnished his lady with a new dress which
does not 'hobble' her activities. The introduction

of coarse crushing by stamps was the cause of

my being such a staunch advocate of the oft-

repeated statement that the .stamp should not be con-

.sidered as a fine grinding machine, for as such it is

wasteful of energy.

Our friends in South Africa deserve all the credit

they are receiving for what to them is original work,

but at the same time we should give credit to any
young worker who makes an advance in methods,

such as Mr. Elmer did, in a field of conservative

stamp-mill practice like those found in many of our

Western mining camps. For myself, I believe that

the stamp has seen its best life; I realized this

in 1897. Then why does it exist? For the .same

reason that a candle exists in these days of electric

lights. Local conditions govern its use.

H. W. Haedinge.

New York, February 1.

A B C of Empire Drilling

The Editor

:

Sir—The articles by Messrs. Hutchins and Stines

appearing in your issues of January 7 and 28 on the

'A B C of Empire Drilling' were of great interest

to me, and the troubles which R. B. McGinnis re-

lates in his letter published in your issue of January

28, are due, in my estimation, to two causes, namely,

his failure to constantly rotate the casing and his

neglecting to start the hole perfectly plumb and
with the top ground firmly packed.

I have used the Empire drill in all my work for

the last two years, in some instances in ground simi-

lar to that described by Mr. McGinnis, and have not

had such difficulties. I find that it is most essential

to rotate the casing continually, as it makes both

the sinking and pulling of it much easier, especially

when one recalls the many difficulties encountered

in steam drilling when driving and pulling the

casing. I can sympathize with Mr. McGinnis when
it comes to the troubles with the cutting shoes, as I

have had some difficulty with them. However, this

was about the only difficulty that I had, and I soon

learned to draw the temper of the shoe just a little

when drilling in hard ground, as these shoes are

very hard when received from the manufacturer,

and while they work well in this condition in medium
gravel, for hard gravel and large boulders the tem-

per should be slightly drawn. The cutting shoe is

about the only part of the drill that ever wears, and

a few extras should always be on hand, as suggested

by Mr. McGinnis.

In some recent drilling in eastern Canada I put

down 38 holes ranging from 38 to 73 ft. deep, averag-

ing 36 ft. drilled per day at a cost of 41.63c. per foot,

and in this entire work I used only two cutting shoes,

which were occasionally ground down. This is about

double the amount of work at one-half the cost of

any steam drilling that I have ever done. I hope

you will publish more of these articles on drilling

with the Empire, as they deal with the whole process

in so much detail as to be interesting.

Fred J. Siegel.

New York, February 8.
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Concentrates
Most of these are in reply to questions received by mail.

Our readers are invited to ask questions and give Informa-
tion dealing with tlie practice of mining, milling, and smelting.

Patents are obtainable upon any combination of

old elements that produces a new or better result.

On the contrary, if each performs its office inde-

pendently the device is not patentable. A knife

having a cutting blade, a file, and a corkscrew or

other implements in the same handle is not patent-

able. Each instrument acts alone and not in con-

junction with another to produce a new result.

A satisfactory powder for flash-lights to be used

iu photography may be made by mixing 20 parts

by weight of magnesium, 20 parts permanganate of

potassium, and 10 parts barium peroxide, to be ig-

nited by a spark or small cap. Powder must be

used with judgment. In underground work where

everything is black or dark colored, a much larger

quantity is required than in a stope where the sur-

rounding walls are dazzling white quartz.

Mineral claims may be located within a National

Forest (forest reserve) as readily as on any portion

of the public domain outside of a reserve. There

are no special regulations governing the location of

a mining claim within a National Forest. The forest

officers may investigate in order to determine the

good faith of the locator and whether a valid dis-

covery has been made, but this does not alter the

prevailing law.

Compressed-air sewage ejectors, according to Ideal

Power, were put in a few years ago in Guildford,

England, to raise sewage from low-lying areas and
permit it to discharge into the basins at the sewage-

treatment works. There are eight of these ejectors

in use with capacities ranging from 50 to 1200 gal.

per min. The compressed air for operating them
is furnished by a power station situated adjacent

to the town refuse-destructor. The waste heat from
this destructor generates sufficient steam to drive

the air-compressors which raise the sewage.

Wool, cotton, silk, and other fibres all have more
or less rough surfaces, and when spun into a thread

this roughness aids in holding the mass together.

While its fibres are almost infinitely finer than these,

asbestos has an absolutely smooth, gloasy surface,

and for a long time this characteristic prevented the

successful spinning of what was otherwise an ideal

fibre. The overcoming of this difficulty has made
possible the spinning of a fairly .strong thread weigh-

ing approximately an ounce per hundred yards of

length.

Fertilizers for agricultural purposes are made from
various substances, the most important constituents

being potash, nitrogen, and phosphoric acid in such a

form that they can be readily absorbed by the plant

roots. Phosphoric acid is obtained by treating phos-

phate rock with sulphuric acid to convert the in-

soluble rock into the so-called 'superphosphates,' the

soluble form. As fertilizers must be reasonably

cheap to be of use, deposits of phosphate rock must

be adjacent to cheap transportation to be economi-

cally available, otherwise the cost of handling will

be too great.

Antimony is not produced in the United States ex-

cept as a by-product, according to F. L. Hess, of the

U. S. Geological Survey. A considerable quantity

was recovered from various wastes, such as old type

and babbitt metal, and some antimonial lead was
produced as a by-product at smelters and refineries.

The imports of antimony were large, the total value

of the metal and ore entered for consumption during

the year being $774,719. In all, 1617 short tons of

antimonial lead, valued at $252,252; 743 short tons

of antimony from foreign ore smelted in this country,

valued at $115,908; and 1556 short tons of anti-

mony recovered from old alloys, valued at $242,736,

were produced here in 1909.

Cement floors, particularly in office buildings or

warehouses, which do not have the advantage of

obtaining the necessary moisture from the atmos-

phere such as outside floors and sidewalks on which

the dew falls at night, if not properly protected and

kept damp, become prematurely dry and are there-

fore more or less porous and weak, causing easy

abrasion under foot traffic. Care should be exer-

cised in keeping such floors damp by covering with

wet sand, wet hay, or straw, for a week or more,

until the floor has properly hardened. If this has

not been done and the floors are found to dust un-

der foot traffic, the following remedy, devised by

Albert Moyer, will be found easy and efl'ective.

Wash the floor thoroughly with clean water, scrub-

bing with a stiff broom or scrubbing brush, remov-

ing all dirt and loose particles. Allow the surface

to dry and apply a solution of one part water-glass

(sodium silicate) of 40° Baume. and three to four

parts of water, the proportion of water depending

upon the porosity of the concrete. The denser the

concrete the weaker the solution required. Stir

well, and apply this mixture with a brush (a large

white-wash brush with long handle will be found

the most economical) . Do not mix a greater quantity

than can be used in an hour. If this solution is suffi-

ciently thin, it will penetrate the pores of the con-

crete. Allow the concrete surface thus treated to

dry. As soon as dry, wash off with clean water,

using a mop. Again allow the surface to dry and

apply the solution as before. Allow to dry and again

wash off with clean water, using a mop. As soon as

the surface is again dry, apply the solution as before.

If the third coat does not flush to the surface apply

another coat as above. The sodium silicate which

remains on the surface, not having come in contact

with the other alkalies in the concrete, is readily

soluble in water and can therefore be easily washed

off, thus evening up the color and texture of the

floor. That which has penetrated into the pores, hav-

ing come in contact with the other alkalies in the

concrete, has formed into an insoluble and hard ma-

terial, hardening the surface, preventing dusting,

and adding materially to the wearing value of the

floor.
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Special Correspondence

LONDON

Concenirating Tin Tailing in Cornwall.—Flofation Processes at Mount

lye//.

—

Treating Stannite Ores.—The Ferreira Deep.

One of the most interesting ventures in Cornwall at the

present time is the exploitation of old tailing heaps at the

Carn Brea & Tincroft Mines at Camborne. A company
was formed a year ago, called Cornwall Tailings Limited,

for the purpose of acquiring and re-treating these dumps.

The financial supporters of the scheme form a group well

known in connection with Australian mining, the names
including Baillieu, Robinson, Clark, and Lempriere. Arthur

Richards is engineer and managing director, and it is due

to his energy that the project was started. Most of the

tailing at the Camborne mines is washed down the Red
river. Owing to lack of water much of the tailing at Carn

Brea & Tincroft could not be so removed, and it has been

stacked in one compact dump. This was carefully sampled

by boring and was estimated to contain over one million

tons of material. The chemical assay showed an average

content of 17 lb. metallic tin per ton. A concentrating

plant was erected, and during the six months ended De-

cember 31, 24,000 tons of material was treated, yielding 93

tons of black tin which sold for £C901. This recovery is

8.68 lb. black tin per ton, which is only 30% of the content

according to chemical assay. The price received per ton

was 5s. 9d. and the cost including jjurchase was 3s. I'^d.

per ton. The total profit was £3144. Additional machinery
is now being erected, and by next month the capacity will

have been increased to 200 tons per day. By the end of

the ])resent year the plant will have been further extended

so as to treat 400 tons per day. The figures for recovery

are low, but slime tin is difficult to treat. It is expected

that the extraction will be gradually increased until 50 to

60% is recovered. Many people may think 17 lb. of metallic

tin a high figure for a dump, but it must be remembered
that much of the material was stacked 30 to 60 years ago,

when the content of the ore mined was four or five times

as great as that of the ore at present being mined. This
constitutes one of the most interesting ventures in Corn-

wall at the present day, and the satisfactory results so far

obtained are a matter for congratulation.

The application of flotation processes in the Mount Lyell

copper district, Tasmania, is watched with great interest,

and the prospects of the Elmore process at the Mount Lyell

Comstock are keenly followed. The Comstock company was
originally floated in England in 1898 to acquire the prop-

erty from an Australian company and for years the work
has been unsuccessful. The company was reconstructed in

1907, and the management was placed with Alexander Hill

& Stewart. Hitherto the ore discovered has been low grade
and highly silicious. and treatment at a profit has been im-

possible. Recent reports show that development and pros-

pecting work has been attended with satisfactory results.

It is now estimated that 300,000 tons, averaging 2.8% copper
is available in existing levels, and that another 300,000 tons

varying from 2.8 to 4.5% copper will be developed in other

parts. In addition to these resources there are strong indi-

cations of the ore continuing laterally and in depth. The
outlook is encouraging, seeing that the recently developed
ore is of a higher grade than that in the upper levels. Ex-
periments with the Elmore process show that freshly

broken ore from the lower levels is amenable to this treat-

ment, but it is not so certain that the ore that has been
exposed for a long time to the atmosphere in the upper
levels will give good results. Some of the sulphide is partly
oxidized, thus becoming untreatable, and in other ore the
gangue is so much decomposed as to make a clinging slime.

The engineers recommend the provision of an Elmore plant
to treat 250 tons per day. To provide the necessary funds
the directors intend to place before shareholders at an
early date a proposition involving the issue of preference
:shares.

Nearly three years ago the Comstock company became
interested in the Oonah mines, near Zeehan, Tasmania. In

earlier days this property had yielded silver lead ores, but

more recently lodes containing stannite, that is, sulphide of

tin and copper, have been worked. The metallurgical prob-

lem was an extremely difficult one. The process eventually

recommended by Alexander Hill & Stewart was smelting in

a blast-furnace and producing a copper-silver matte and an

argentiferous copper-tin alloy, with the subsequent refining

of the matte in a reverberatory. Pot-roasting was then

adopted as a preliminary to the blast-furnace treatment.

The recent news has been most disappointing, for the

sintering operations commenced in October soon proved to

be unsatisfactory. In December it was found that the rate

of operation of the process in the pots was not nearly suffi-

cient to keep up with the blast-furnace. Operations were

therefore suspended. Unfortunately the capital of the com-

pany is exhausted, and the future is uncertain.

The safety of the workings on the Rand are attracting

attention in England and the recent report by Ferreira

Deep is taken as a good sample of what may be expected

in the future. That the movements of the hanging wall

have not had more serious results is the only wonder. A
year or more ago it was known that the pillars left behind

were not sufficient to prevent movements of the superin-
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TORONTO, CANADA

Investments Made in Porcupine Claims.—Development News. — Co-

balt Output.— Iron and Steel Bounties.— Brazeau Coalfields.

F. A. Heinze has imrchased the Foster claims, adjoining

the Dome mine, and has engaged R. Alvin Weiss to take

charge of development. It is understood that the price

paid was approximately $300,000. This investment is re-

garded as indicating a growing interest in the camp on the

part of American capitalists. Of equal, or perhaps greater,

importance is the organization at London, under the

auspices of Bewick. Moreing & Co., of the Northern Ontario

Exploration Co.. capitalized at £400,000, and embracing

among Its promoters the Earl of Errol, Sir William Bell,

David Richards, and John Barry. It is announced that

Alex. Moreing. David Richards, and a staff of engineers

will shortly arrive in Porcupine to investigate properties

•with the view of purchasing, and brokers and claim-owners

are eagerly awaiting their arrival. Some investors who
have recently visited Porcupine are of the opinion that the

prices asked for undeveloped claims are unreasonable, and

that unless owners are willing to accept lower terms with

small payments of cash down, practical mining men will

not buy. A number of claim-holders have had little or no

mining experience, and the announcement of a good find

In proximity to their holdings leads them at once to put

their price at extravagant figures. The Pearl Lake Gold

Mines camp is complete, having accommodations for 45 men.

Sinking is to be commenced at once on a lode of free-

inilling ore. The Scottish Ontario has decided to sink

another shaft on the vein north of the main shaft. There

Is one Nissen stamp in operation at the Vipond, where a

10-stamp mill Is soon to be erected. The main vein, where

cpened at 100-ft. depth, has a width of 7 ft. The Leyson

claims, in North Whitney, have been sold by A. J. Young,

of North Bay. to Major Vane. The Mancha-Newnian syndi-

cate, holding 13 claims in Deloro, has 20 men at work
stripping the veins. The Flynn Bros., of New York, the

principal owners of the Vipond, have taken over the Hughes
claim, half a mile north of Porcupine lake, at $300,000.

Stripping there is being done under the direction of Thomas
J. Flynn, and a shaft is to be sunk. The Porcupine Ex-

ploration Co. has acquired the three Thompson claims In

Whitney, adjoining those of the Timmins syndicate. Among
prominent mining men recently in Porcupine were A. C.

Conway and Charles Connolly, of Colorado, and E, C. Aman,
of London.

There was recently a falling off in the ore-production of

Cobalt, owing to an accident to the hydraulic power ma-
chinery at Ragged Chute. Some of the mines have had
their power cut off and others have been working Inter-

mittently. The Temlskaming is in good ore in the winze
•on No. 3 vein 37 ft. below the 500-ft. level. This is the

deepest working in the camp. The main shaft of the

Beaver is being put down to 400-ft. depth. A station was
cut at 350 ft., and a cross-cut toward the main vein has
been started. A rich ore-shoot, H to 16 In. wide, has been
opened at the 300-ft. level on vein No. 5, and this has been
followed 30 ft. A favorable statement v;as i)resented at the

annual meeting of the McKinley-Darragh, .January 31, show-
ing a total silver recovery for the year, valued at $1,426,856,

and net profits of $983,043. The ore reserves were esti-

mated at $6,041,500 tons. The net profit per ounce Is 37c.,

as against 28.08c. the previous year. The annual meeting
of the Margraves company took place February 8. The
statement there made showed recel|)ts of $71,148, and ex-

penditures of $58,800. The cash balance on hand was
$48,620, and the value of ore in stock and at the smelters
was $37,612. The production during the year was 625 tons

•of ore of a gross value of $117,400.

There is some agitation favoring the renewal of the iron

and steel bounties, particularly the bounty on steel rods,

which expires in June next, the others having already ter-

minated. 'An Impetus has been given to the movement by
the proposed reciprocity agreement, the steel interests

uirging that their position will be adversely affected theif-

by. The president and manager of the Dominion Steel

Corporation have been in Ottawa in conference with the

Government. Though no official announcement is made, it

is anticipated that their mission will have a successful

issue, as in view of the struggle over the reciprocity

measure, the Government naturally wishes to conciliate as

many interests as possible. Important developments this

year in the Western coal mining Industry is anticipated,

owing to the construction of a railroad into the Brazeau

coalfields. This area, which comprises about 50,000 acres,

is situated at the head-waters of the Brazeau, McLeod, and

Pembina rivers, about 130 miles west of Edmonton, and

about 50 miles south of the main line of the Grand Trunk
Pacific railway. A branch line is under construction to

connect the coalfields with the main line, and it is expected

that before the end of the season the work will be accom-

plished. The coal is stated to compare favorably with

Pennsylvania coal, and occurs in veins of uniform depth

and extent. Three veins thus far discovered have a depth

of 27 ft., with about 10 in. of slate interspaced as layers.

As there is a large area to the east to be supplied, the mines
will have a ready market for any possible output, and they

will probably be a genuine rival to the Crows Nest of

southern Alberta and British Columbia.

NICARAGUA, CENTRAL AMERICA
A Commission Investigating Concessions to Foreigners.— The Mining

Exploration Co. and Oroya.—Iniquitous Provisions.

David Arellano, a lawyer of Nicaragua, who was educated

at Fordham University, and David Moffat, formerly United

States Consul at Blueflelds, are members of a commission

appointed by the Nicaraguan Government to investigate

concessions made to foreigners. Under the Zelaya regime

it is claimed many concessions were granted in the names

of dummies, in the interest of Zelaya and his henchmen.

Among these are banana concessions to the Bluefields

Steamship Co.; others were for control of navigation. Two
mining concessions which were acquired after Zelaya was

deposed were by the Mining Exploration Co., controlled by

Minor Keith and A. Chester Beatty, and by the Oroya Ex-

ploration Co., the latter known as the Irias concession.

Whether the latter two will be deemed valid seems ques-

tionable, as both contain provisions which would tend to

stifle the mining Industry in that country. The Irias con-

cession gives exclusive right for 10 years to locate mining

claims, a total area of 20 square kilometres, after which

the concession holds for 50 years, giving the owners free

Import of mining supplies during that period, regardless of

any changes that in the future may be enacted in the laws

of the country. The concession bought by the Mining Ex-

ploration Co. gives control over all minerals, ores, coal, oil,

and precious stones that may be found in the valleys of the

Siuma and Matis rivers, and that of Bambana to its junc-

tion with the Bana Cruz, and all tributaries to their sources,

the boundaries being 2^. kilometres on each side of each

stream and tributaries. The latter company had this con-

cession under option two years ago, and turned it down.

According to information received, the purchase price was

greatly reduced from the figure at which it was originally

offered, and the company is said to be depending on its

ability to influence the present Nicaraguan Government to

enable it to hold the concession. William Adler, main

owner of the Siempre Viva and Topaz mines in Nicaragua,

was recently sentenced to serve six years in the Atlanta,

Georgia, penitentiary, on account of questionable banking

transactions at New Orleans. He is said to have borrowed

money from one of the banks of which he was president,

putting up as collateral a large number of shares in the

Siempre Viva company. Mr. Adler was i)rominent In

Central American affairs and had various interests there.

It is learned from a director of the Oroya Exploration Co.

that a man named Nobbs has gone from Mexico to Nicar-

agua to take charge of the Babilonia mine, recently acquired

by that company at a price stated to be $110,000. H. B.

Kaeding has left San Francisco to become manager at the

Siempre Viva mine.
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JOHANNESBURG, TRANSVAAL
Gold Output.—Randfonlein Consolidation.—Alluvial Mining.

The gold output of the Transvaal for the month of De-

cember has been declared at 640,995 oz. of a value of

£2,722,775. The output of the province for 1910 amounts

to a total value of £32,001,735, of which the Witwatersrand

has contributed £30,703,912. The Rand's yield in the pre-

vious year was £29,900,359; the whole of the Tranvaal pro-

ducing £30,925,788. The December output of the Southern

Rhodesian gold mines has not yet been announced, but the

output of that country for 1910 may be estimated at prac-

tically the same yield as the yield for the previous year,

namely, £2,623,709. Taking into account one or two pro-

ducers in Natal, Cape Colony, and Northern Rhodesia, the

gold output of British South Africa for 1910 may be ap-

proximated at £35,000,000.

At the moment the two features of most vital interest to

Witwatersrand mining are the absorption of the mining in-

terests of the great South African house of Wernher, Beit &
Co. by the Central Mining & Investment Corporation, Ltd.,

and the proposed consolidation of the Randfontein South

and Randfontein Central mines. For the past half a dozen

years the keynote of Transvaal mining policy has been con-

centration. Whereas at the conclusion of the Boer War
there were many scores of companies' claims, syndicates,

and mines in various stages of development; there are at

the present time not more than five dozen different mining

concerns of first-rate importance operating on the Wit-

watersrand, and it is clear that before the end of the

present decade consolidation will have been carried out to

such an extent that a dozen mines will account for 85 or

90% of the production of the entire Main Reef field. The
transfer of the Wernher-Beit interests to the Central Min-

ing & Investment Corp. appears to have been advised mainly

in order to secure provision for the efficient administra.tion

of the firm's affairs in the years to come. Sir Julius

Wernher—the Grand Old Man of South African mining

—

makes no secret of the fact that he is getting up in years

and that in all probability the time is not far distant when
it will be impossible for him to devote the energy to the

manifold interests of his firm that he has cheerfully given

in the past. Some few years ago Wernher, Beit & Co.

formed a powerful trust to acquire and regulate many of

their holdings. That trust was the Central Mining & In-

vestment Corporation, and at this juncture it is only fitting

that the sphere of the concern's usefulness should be in-

creased and the other interests of Wernher, Beit & Co.

taken under its protective wing. The holdings which the

corporation will take over are valued at about £1,250,000.

With the consummation of this project the familiar name
of H. Eckstein & Co. will practically disappear, although

happily for the Witwatersrand the able lieutenants of the

firm who have done such a tremendous amount for the

mining industry In South Africa are not to be lost to us.

Messrs. Lionel Phillips and Raymond W. Schumacher will

remain as managing directors of the Central Mining & In-

vestment Corporation in Johannesburg, with Messrs. H. C.

Boyd and E. A. Wallers as managers. L. Reyersbach, who was
for long the able chairman of Rand Mines Ltd., is, I under-

stand, to direct the affairs of the organization in London.
Other motives have prompted the Randfontein directors to

urge on shareholders the advisability of amalgamating the

two great subsidiary companies controlled by Sir Joseph
Robinson. The prime reasons for amalgamating the Rand-
fontein Central and Randfontein South mines are given as

follows: (1) less capital outlay necessary for increasing

the crushing capacity of the plant; (2) increase of ore re-

serves; (3) additional security against shortage of native

labor. The ore reserves in the two mines are given at

6,055,076 tons of an average assay value of 6.9 dwt. per ton,

of which 5,325,130 tons average 7.45 dwt. The South Rand-
fontein mills have been at work for years past, but the new
600-stamp battery of the Randfontein Central has not yet
been started. The combined capacity of the two plants as
at present constituted is 3,100,000 tons per annum. The
general opinion here is that the admittedly unsatisfactory

state of the situation with regard to unskilled labor has

been the primary reason that has induced the directors to

advise amalgamation of the two vast properties.

Hitherto alluvial mining in South Africa has proved a
distinct failure. It is true that in the 'early days' of Trans-

vaal gold mining several decent sized fortunes were made
at Mac-Mac and Pilgrim's Rest in the northeastern portion

of the province, but of recent years work of this nature has

given poor results. It is interesting and gratifying there-

fore to learn that in the Kaap Valley (Barberton district

of the eastern Transvaal) experiments have recently been

carried out which point to the probability of alluvial gold

in this valley being worked at a profit if scientific and up-

to-date methods are introduced and a certain amount of

assistance is afforded the scheme by the State. Up to date

a matter of £350 only has been exjiended on the scheme and
already valuable experience has been gained. The Govern-

ment cannot be charged with extravagance in the matter,

and one or two of the South African papers are agitating

for the continuance of the experiments on a larger scale,

with a view to finding a solution, or at any rate partial

solution, for the distressing problems connected with the

'poor whites' in South Africa. This evil is an ever present

one, in fact an increasing element in the affairs of the

Union States, and any experiments which appear to point

to a remedy, whole or partial, should be followed up to

the best of the State's ability. For these reasons the pre-

liminary results secured in the Kaap Valley are of mucb
importance.

GOLDFIELD, NEVADA
Bullion From Consolidated Mines Co.—Efficiency of Refinery.— Esti-

mate of lanuary Output. — Florence Ooldfield Operations for 1910.

A recent shipment of gold bullion to the Selby Smelting

& Lead Co. by the Consolidated Mines Co., weighing 23,660

oz. avoirdupois, was 0.900 fine and is worth about $18 per

oz. Heretofore the bullion shipped by this company graded

about 0.350 fine, and the higher degree of fineness of that

now produced has been rendered possible by the completion

of the new refinery. Four years ago a shipment of ore was
made from this mine which still holds the record for high-

est value of a single consignment. This was a carload of

48 tons from the Hayes-Monnette lease on the Mohawk, ia

payment for which the lessees received from the Selby

company a check for $574,958. The report of January

operations has been delayed owing to the absence of the

secretary and treasurer of the company, but it is reported

on apparently good authority that the production will be

greatly in excess of that in December, and may not fall

short of $1,000,000 gross. In the mines, development con-

tinues with satisfactory results on the deeper levels and
in new territory, and the new work from the Grizzly Bear

shaft, south of the Clermont, is getting close to the Cler-

mont vein and in the vicinity of the Clermont ore-shoot

on the 1100-ft. level. According to present plans the ore,

when opened on the deepest level from the Grizzly Bear,

will be taken out through the Clermont shaft, which is-

connected with the Grizzly Bear shaft on two levels. On
the 600-ft. level the Red Top vein is being explored from

the Laguna shaft, and drifts from the Clermont at this-

depth are now in unexplored ground. The official report

for December operations shows net profits of $447,294.67

from 25,500 tons of ore treated, the gross value of which

is given at $752,409, with total costs of $10.25 per ton. The
sum of $65,044.63 is charged off for construction, and a

footnote explains that this item includes all amounts ex-

pended for construction to date.

The Florence Goldfleld Mining Co., in its annual state-

ment gives the following figures for the year ended De-

cember 31, 1910: Cash on hand December 31, 1910, $92,318;

revenue from bullion and concentrate. $586,539; interest

and rentals received, $3306; miscellaneous income, $1820;

total debit, $683,983. Operating expenses, $320,799; mar-

keting expenses, $47,053; general expenses, $22,130; taxes,

$6650; materials and supplies. $1860; dividends paid, $105.-

000; total credit, $503,492. Less deductions from capital
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accounts, $3215, leaving $500,277. Balance on hand De-

cember 31, 1910, $183,707. The annual meeting of stock-

holders of the Florence company will be held at Goldfield

March 1, and will be immediately followed by a meeting

of the directors. It is not probable that a dividend will be

declared, as the payment of 10c. . the established rate, would

leave too small a fund in the treasury. The Florence main

shaft has reached a depth of nearly 700 ft, where another

station will be cut; and development is in progress on the

600-ft. level, where an ore-shoot was opened by a cross-cut

driven 40 ft. from the shaft, the ore assaying about $70

per ton. The mill is treating from 130 to 150 tons per day,

with a reported Improvement In the mill-heads.

NEW YORK
Condition of Mefal Market.—Congressional Inquiry.— The Calumet &

Heda. — Merger of Bisbee Mines to be Effected. — Dawis-Daly,

Porcupine, and Ohio.—Ray Central.—San Toy. — Zinc Smelters.

Those who are the chief factors in the metal market

realize the necessity for such an organization as will be

able to outline and carry through a program of curtail-

ment that will check overproduction of copper, conserve re-

sources, and stabilize the metal market. On the other hand,

the necessity for careful action is shown by the introduc-

tion of a resolution in the lower House of Congress pro-

viding for an Immediate Investigation of the relations now
existing between the Anaconda Copper Mining Co., the

Amalgamated Copper Co., and the United Metals Co. If

the resolution be adopted, the Attorney General will be

directed to make an Investigation to determine whether the

companies named are doing business in violation of the

Sherman Act. While the Intimate relations existing be

tween these qpncerns are known to all who are at all con-

versant with affairs In copper mining, it will probably be

found eventually that Instead of there being any violation

of law the three are In fact one, in point of ownership. The
resolution is not important, except to make It plain that

any copper merger, or any effective working organization

must be first approved by the Washington authorittes, or it

win be branded as an outlaw and robbed of any usefulness

It might possess for correcting present conditions. The
present move probably Is due to the rumor that the United
Metals Selling Co. is to be eliminated and Its copper selling

contracts turned over to the Anaconda. The truth Is that

the Federal authorities are perturbed by the drift of affairs

In copper, the centralization of interests which has come
about largely as a matter of self-preservation. The recent

investigation Into the timber situation has revealed a state

of affairs of much the same nature. Conservation of natural

resources has been made a political issue, and, as It means
the railroad, banking, and financial interests on the one
side, and the reformers and champions of popular rights

on the other, the issues so raised are not, frankly, welcome
ones. As to the most Important one of the copper consoli-

dations now forming, that of the Calumet & Hecla, there

may be some obstacle to overcome before it is allowed to go
through. The opposition of the Boston interests seems to

have been overcome. The report of the Boston Stock Ex
change committee says: "We believe that the directors of

the various companies have made an exceedingly thorough
and honest effort to find a just basis of consolidation, that

the principles of arriving at these valuations are correct,

and that whereas many of the factors can not be exactly

determined, we believe on the whole, that the valuations

reached are equitable and that each and every detail has
been given due consideration. In conclusion, your com-
mittee has come to the unanimous conclusion that the

plan is conceived with absolute intent toward fairness and
is as fair a plan as could be produced under existing con-

ditions." In a letter to Quincy A. Shaw, the president of

the Calumet & Hecla, the committee recommends that the

new holding company be given a larger capitalization than
hag been contemplated. On the present basis of market
value that new stock would sell for something like two
hundred dollars per share, which would make a unit rather

unwieldy for any shareholders who might care to go in and

out of the market speculatively. The copper country peo-

ple know the mines and the markets thoroughly, and the
Boston houses that command this patronage value it highly.

As against the smoothing away of objections in Boston,
the Calumet & Hecla merger has met with a serious set-

back in Michigan. Thomas L. Chadbourne, of Houghton,
was for many years general counsel for the Calumet &
Hecla, and is an Ahmeek holder, owning about 3000 shares
of stock, which he does not want to exchange on the basis

proposed, as he says he can only do so at what he believes
will be a heavy loss to him. Mr. Chadbourne has addressed
a circular to all of the shareholders of the various com-
panies asking them to refrain from voting, "which," he
says, "Is as effectual as voting against the merger." He
charges that the Ahmeek property was undervalued and
also says that he will Immediately have introduced into the
Michigan legislature a bill providing, as is now the law in

several other States, that shareholders must be paid in

cash, If they prefer, Instead of being forced to take stock
in a new company. While the local authorities say that

the proposed tonnage tax bill will not become a law in

Michigan, Mr. Chadbourne can undoubtedly succeed in

having the law he proposes passed. If he desires.

The consolidation of the Calumet & Arizona and the

Superior & Pittsburg Is assured by the receipt of proxies,

covering 130,000 shares out of 200,000 total of the Calumet

Butte, Montana.

& Arizona, to be voted in favor of increasing the capital

to $650,000 and absorbing the Superior & Pittsburg. The
latter company's shareholders have until April 1 to turn In

their stock and render effective the plan to declare p.

dividend of 87c. per share. The Davis-Daly stockholders

are still after F. A. Heinze, and are trying to learn by what
right he used Davis-Daly assessment money in purchasing

claims in Porcupine. The protective committee, consisting

of three members of the Boston Stock Exchange, has been

provided with a treasury fund with which to make a fight,

and when Mr. Heinze returns from Porcupine he will have

a chance to make good on his promise to give the New
England holders a majority of the Davis-Daly board and the

executive committee. The Davis-Daly assessment money
has been loaned to the Ohio Copper Co.; $50,000 said to be

secured by $80,000 of Ohio Copper bonds, which, by the way,

are almost unsalable in the open market. Twenty thou-

sand dollars has been expended in Alaska, one-half of this

sum for options on properties and one-half for examina-

tions and reports by engineers. The Foster property in

Porcupine, supposed to have been purchased by Heinze,

now appears to have been acquired for the Davis-Daly com-

pany, or at least with Davis-Daly money: $25,000 having

been paid upon the o|)tion and the company bound to pay

a total of $200,000. Mr. Heinze is reported as intending to

make a public flotation of the Porcupine property, which,

if successful, would probably result in the money being re-

turned to the Davis-Daly treasury, less one-third of the

profits derived from the transaction, to accrue to Mr. Heinze

personally. The Alice Gold & Silver, one of the oldest
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of the Butte mining companies, is to be dissolved and

its assets distributed among the shareholders. The meet

ing of the directors of the Ray Central Copper Co. was to

have been held this week, but was postponed on account of

the absence of some of the members of the board. The

long expected report of Frank H. Probert, of the firm of

Weed & Probert, is now promised definitely within a week

or two.

The advance sheets of the report of the San Toy Mining

Co. for the past year has been mailed to the shareholders.

The net profits for the year were $157,566. The report is

not so favorable as was that of a year ago. The value of

the ore was considerably lower and operating costs pro-

portionately higher. San Toy is supposed to be controlled

by Charles M. Schwab, and the public has always been in-

clined to favor the issue, but the showing has not been

good enough to keep up the enthusiasm. The situation in

the zinc-smelting industry is said to have determined the

American Smelting & Refining Co. to erect a zinc smelter

at Nuevo Laredo, on the Rio Grande, opposite Laredo,

Texas. The anticipated early exhaustion of the gasfields

in and about Chanute and lola, Kansas, has rendered it im-

perative that new smelters be erected elsewhere in some
district where cheap natural gas can be made available.

In the present plans there is included the laying of a pipe-

line from Reiser, Texas, where a new gasfield has been de-

veloped, to Laredo, some 28 miles, and thence across the

Rio Grande to the new smelter, and possibly later to be

extended to Monterey. The erection of a zinc smelter Is

expected to prove a great impetus in the development of

the zinc ore deposits of northern Mexico.

DENVER, COLORADO
Proposed Legislafion.—Progress in Cripple Creek.—The MoHer Pro-

cess.—Cokedale Disaster.—Curlailment at Leadville.

Four years ago there was a law proposed which would
establish drainage districts in all the mining camps of the

State. The same proposition is again before the legislature.

The object of this proposed law is to mgke it possible to

collect the necessary funds from all the companies bene-

fited by a drainage tunnel. The experience of those who
backed the Newhouse tunnel at Idaho Springs, and of those
who financed the Roosevelt tunnel at Cripple Creek, shows
how grudgingly some companies and some individual own-
ers will contribute money only when public sentiment can
be invoked against them. Surely it is not right for a few
generous companies or individuals to be forced to pa.v

entirely for a tunnel which will benefit others who are
simply a drag on the industry. On the other hand, if the
bill should be passed without careful consideration and
provision for the financially weak operators in a district

it may act as the proverbial last straw. Another bill be-

fore the legislature is one to authorize the State to tunnel
the continental divide, between Tolland and Arrow, at a

cost not to exceed $500,000. Those most interested in this

measure are showing commendable energy in suggestins
the numerous ways in which such an enterprise might
prove. a paying investment for the State. There is some
doubt, however, about the rich veins of ore to be cut by
the proposed tunnel, and of the millions of acre-feet of

water that would be a yearly source of revenue.

The rumor that the Golden Cycle mine at Victor and the
mill at Colorado City have been sold is at last officially dead,
and now there is much speculating as to whether the 18-

mile aerial tram from the mine to the mill will be built.

Estimates have been received by the Cripple Creek Deep
Drainage Co. on the length and cost of another tunnel to

drain the camp 500 ft. deeper. The directors of the com-
pany are awaiting developments from the cross-cut from
the present tunnel to the C. K. & N. vein. Should ore be
found in this vein at the tunnel level, everybody will be
much encouraged. It would seem to be the part of wisdom
to i)rospect rather extensively from the present tunnel level

before starting on a project which will cost upward of

11,000,000. The management of the El Paso mine has

issued a statement that all leases will be renewed at their

expiration on May 1. The company will insist that all

assaying be done at the mine and that insurance be carried

by all men underground. A change room is to be estab-

lished by the company for the use of the lessees and their

employees. This is in line with the action of the Golden

Cycle company some time ago.

If the monthly report of the samplers is an index of

conditions, the mines in the Clear Creek district are more

active than last year at this time. The Malm dry chlorina-

tion process, which promised so much for the district a

year ago, is still only a hope. To add to its troubles a com-

l)etitor has entered the field. The Colorado Metals Extrac-

tion Co. has secured a long-time lease on the Lowell mill

at Idaho Springs, where it intends to establish the Motter

])rocess. As far as can be learned this process does not

embody any new features. It is adapted to the treatment

of mixed sulphide ores. The finely ground ore is subjected

to a roast at a low temperature for the puriiose of convert-

Sludenis af Colorado Scl^ool of Mines Ready for Training in Rescue

Work Under J.'C. Roberts of U. S. Bureau cf Mines.

ing all the silver and copper and some of the Iron to sul-

phates. These are recovered from the solution as silver

chloride, metallic copper, and iron sulphate, by the ordinary

methods. The residue is re-ground, and after passing over

the amalgamating plates is concentrated. The lead, zinc,

and iron are separated from each other by magnetic sep-

arators.

On February 9 an unusual accident happened at the Coke-

dale mine of the Carbon Coal & Coke Co.. near Trinidad.

In some manner the car of powder in charge of the shot-

flrers became ignited. Fifteen miners and two rescuers

were overcome by the after-damp. This is one of the

model mines of the State, and the accident illustrates the

fact that mining, even with the best preventive equipment,

is extra hazardous. The Leyden mine, a short distance

northwest of Denver, is to be reopened. This mine was

wrecked by an explosion and fire which caused the shaft

to cave in last December. The new shafts are to be lined

with concrete so that they will remain open, whatever hap-

pens. This is a very sensible construction and should be

made a necessary requirement for all coal mine openings

in the State.

Leadville has passed quickly from the height of joyous

celebration to the depths of despair. The Western Mining

Co., a subsidiary of the A. S. & R. Co.. has closed all its

zinc-producing mines in the camp indefinitely. This has

thrown about 200 men out of employment. It must be ad-

mitted as good business on the part of these large holding

companies to let the lessees and small operators supply the

market as long as they will at a figure that admits of no

profit and to market their own ores on a rising market.

The rich placer ground in French gulch near Breckenridge

is now involved in litigation. Englishmen interested in

placer properties with B. S. Revett are now demanding a

settlement. The present hearing will last at least sixty

days.
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General Mining News

ALASKA
.USEAU DISTRICT

The report of the Alaska Treadwell Gold M. Co. for

the month ended January 15, 1911, is as follows: Mill

time, 31 days. The 240-stamp mill ran 29 days, 11 hr., 43

rain.; water-power, 6 days, 2 hr.; steam-power, 23 days.

9 hr., 43 mln. The 300-stamp mill, water-power, ran 9

days, 15 hr., 50 min. The former crushed 32,732 tons, and

the latter crushed 16.296 tons; total, 49,028 tons of ore.

Concentrates saved by 240-stamp mill, 635 tons; saved by

300-stamp mill, 330 tons; total, 965 tons of concentrate.

Estimated gross value of free gold, 178,381.44; estimated

gross value of concentrate, $49,818.93; total, $128,200.37.

Estimated total realizable value, $122,275.27. Operating

expenses. $82,059.16. Net operating profit, $40,216.11; con-

struction expense, $18,248.11. Yield per ton of ore milled.

$2.61; stock of ore broken, 20,865 tons. Development

work, 1023 ft.—228 ft. in ore, 795 ft. in waste. Assay value

of ore In new work, $0.66 to $4.96 per ton.

The report of the Alaska Mexican Gold M. Co. for the

month ended .January 15. 1911, is as follows: Mill time,

31 days. Mill of 120 stamps ran 29 days. 17 hr., 34 min.:

water-power, 4 days, 1 hr., 56 min.; steam-power, 25 days.

15 hr., 28 min. Ore crushed, 18,129 tons; concentrate saved.

390 tons. Estimated gross value of free gold, $33,704.82;

estimated gross value of concentrate. $34,660.87; total.

$68,365.69. Estimated total realizable value, $65,746.77;

operating expense. $33,209.33; net operating profit, $32.-

537.44; construction expense, $4072.05; yield per ton of ore

milled, $3.77. Stock of ore broken, 8929 tons; development

work, 506 ft.—235 ft. in ore, 271 ft. In waste. Assay-value

of ore In new work, $2".13 to $3.16.

Report of the Alaska United Gold M. Co. for the month
ended .January 15. 1911, is as follows: Mill time, 31 days.

Ready Bullion 120 stamp mill ran 29 days, 17 hr.. 36 min.,

by steam-iwwer. The 700 Ft. Claim 100-stamp mill ran

29 days, 17 hr.. 27'-l. mln.; water-power. 2 days, 7 hr.. 19

mln.; steam-power, 27 days, 10 hr.. 8'L. min. The former

crushed 19,628 tons of ore, and saved 365 tons of concen-

trate; the latter crushed 15,471 tons of ore, and saved 295

tons of concentrate. Estimated gross value of free gold.

$20,947.91 In Ready Bullion. $16,348.99 In 700 Ft. Claim
mill; estimated gross value of concentrate, $15,957.80 In

former. $14,071.24 In latter mill. Estimated total produc-

tion. $36,905.71 In Ready Bullion. $30,420.23 In 700 Ft.

Claim; total realizable value. $34,767.46 in former. $28,-

702.72 in latter. Operating expenses, $27,652.89 In former,

$24,683.07 In latter. Ready Bullion net operating profit,

$7114.57: 700 Ft. Claim profit, $4019.65. Construction ex-

pense, $1971.84 and $2238.99. respectively; yield per ton

of ore milled. $1.88 in former. $1.96 In latter. Develop-

ment on Ready Bullion. 432 ft.—272 ft. in ore. 160 ft. In

waste; assay-value of ore. $2.64 to $3.22; development on

700 Ft. Claim. 291 ft.—232 ft. in ore, 59 ft. In waste;

assay value of ore. $0.27 to $2.72. Stock of ore broken.

2875 tons in former. 1.'!.139 tons in latter.

ARIZONA
GILA COU.NTY

The Montgomery mine, situated in Globe district, and
operated by the Warrior Development Co.. rained and
shipped 39.042 tons of ore between October 14, 1909, and
December 31, 1910.

OBEE.NLEE COUNTY

The Twin Peaks M. Co. is employing 60 men at Its gold

mine, situated 13 miles from York station, on the A. & N.

M. railroad. The Clear Lake mine is being developed with

a force of 15 to 20 miners, under direction of C. M. Fair-

ham. A considerable tonnage of ore has been hoisted,

which is to be hauled to Sheldon and shipped to the smelter.

PINAL COU.NTY

(Special Correspondence.)—The directors of the Ray

Central were at Ray last week, and will recommend in

their report to the stockholders that several churn-drills

be installed to prospect the hitherto unexplored portion

of the property. That section already developed contains,

according to the estimate of Weed and Probert, 6,500,000

tons of ore.

Ray, February 14.

CALIFORNIA
CALAVEBAS COUNTY

The new 3-compartment shaft being sunk at the Lightner
mine, Angels Camp, has reached a depth of 345 ft., and
cross-cuts have been started at the 200 and 300-ft. stations

to connect with other cross-cuts leading to the principal

orebody. A tramway is being built from the new shaft

to the mill. The stamp batteries are being overhauled,

and it is intended to have 20 stamps operating by March 1,

and 20 more a few weeks later.

INYO COUNTY

The interest aroused in the Villareal camp by the opera-

tions of the Domingo M. Co. has been increased by recent

discoveries of lead-silver ore in that district by John Beau-

regard of Laws. He made the find by sinking through

a lava capping into lime-shale and quartzite in which

the ore occurs. He is mining ore of a grade that will

stand shipping. In this vicinity are the claims recently

located by Massey and Sheehan for George S. Nixon of

Nevada. The Domingo company keeps up ore-shipments

from its Villareal mine, but is letting no leases. The
camp Is about 12 miles from Keeler.

NEVADA COUNTY

(Special Correspondence.)—The winze from the 700-ft.

level of the Pennsylvania is being sunk. Shaft-sinking

continues and the orebody is showing up well; 15 stamps

are in action. The San Francisco owners of the Union

Hill have decided to replace the old mill with a modern

20-stamp plant. The unwatering of the property will soon

be commenced, and a small force of men put to work.

The North Star Mines Co. has a small force of men at

work in the Champion mines, completing the drift from

the Champion to the Nevada City workings. Meanwhile

the Champion company continues to operate the property

along normal lines, with usual developments progressing.

At the Delhi the sinking of the shaft is progressing stead-

ily. The recent break in the flumes, caused by the heavy

snow, has been repaired. The Gaston mine has partly re-

covered from the effects of the recent storm, and a por-

tion of the stamps are again in action. It is reported

that development will be resumed at the Murchle mine.

The Sacramento people, who recently became interested,

are keeping the pumps in action, and expect to commence

activities as soon as certain claims against the property

have been adjusted. A small crew is employed at the

Golden Gate, and some good ore is reported. W. P. Martin

is superintendent. The North Star Mines Co. is having

work done at the Cincinnati Flat group. The recently in-

stalled hoist is greatly facilitating developments. The

Tidal Wave gravel mine near North Bloomfield has been

leased to A. M. Hotchkiss and associates. The bedrock

adit is being re-opened to tap the extension of the noted

Derbec gravel-channel.

Grass Valley, February 13.

SAN BERNARDINO COUNTY

The Mohave Mines Incorporated, controlled by people in

the East, has purchased the Mohave mine, situated near

Sliver mountain. The property embraces five claims, on

which are veins of low-grade, free-milling gold ore. The

purchasers, it is said, are to erect a 40-stamp mill and

lay a 3-miIe pipe-line to conduct water to the property

from the Mojave river.

SIERRA COUNTY

(Special Correspondence.)—Despite the heavy snow in

this district, which has caused damage to flumes and

ditches, as well as to mine-buildings, several companies

are keeping up operations to the normal. The Croesus

Mining Co. is developing the Plumbago mines, and extract-
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Ing good ore from the main adit workings. Cliarles W.

McMeken is superintendent. At the Gold Canyon a small

crew is employed and good ore is being opened. Opera-

tions have been resumed at the German Bar group by

the Buck brothers of Moore's Flat. The adit is being ex-

tended to pick up the vein lost by the old company. The

upper workings of the Tightner will soon be re-opened and

the shaft sunk deeper. ' It is stated that the last shipment

of bullion by the Tightner company amounted to 133,000.

A 3-ft. vein of gold-bearing quartz is being opened in the

Nonpareil. Reno capitalists are interested. The Andy Fitz

Mining Co. has placed a contract with a San Francisco

firm for a 10-stamp mill for the Fruitvale mine. Concen-

trators will also be installed. Reserves of good ore have

been opened. At the Sixteen-to-One driving is progressing

on the lode. A second pay-shoot is being sought. The

Alleghany Channel Mining Co., of Pennsylvania, has a

rich gravel deposit in the Gold Star. L. W. Jennings is

superintendent. The recent snowslide at the Telegraph

failed to do as much damage as reported. No sheds were

destroyed, and only a part of the power-line was damaged.

Alleghany, Caliiornia.

Operations are again in progress. There is no truth in

the report that the Keystone mill has been destroyed by

a snowslide. At the Sierra Buttes, operations have been

resumed. A lower adit is being driven at the Cohimbo
to open the vein 150 ft. deeper.

Alleghany, February 10.

The Oriflamme, on Lafayette ridge, Alleghany district,

is being developed under direction of C. C. Ward, who is

having a cross-cut driven to intersect three veins. This
cross-cut is now in 540 ft.; at 414 ft. from the portal a
vein was opened, and by drifting north thereon a shoot

of ore was found containing free gold and gold in sulphide.

The cross-cut is being extended farther, with the expecta-

tion of cutting another lode. Later in the year, it is

thought, a sufficient tonnage of ore will be available to

justify the building of a mill to treat it. A 6-ft. channel

of gold-bearing gravel was opened lately on the property

of the Deadwood Consolidated, situated in Poker Flat

district. This company, composed of San Francisco and
Los Angeles men, has the Deadwood, Reese Ravine, and
Sebastopol under bond and lease. Development has been

in progress for nearly a year under direction of A. B. Call.

TUOLUMNE COUNTY

(Special Correspondence.)—Los Angeles investors have
become interested in the Mastodon and California mines,

on the Mother Lode, and preparations are under way for

commencing operations. A pump is being installed on
the Mastodon, and an engine, boiler, and hoist have been
leased from the Longfellow mine. The shaft is 115 ft.

deep, at the bottom of which the ore is of good grade.

It is reported that Lester R. Wiley and others are to

take a bond on the Nonpareil mine, in the Groveland dis-

trict, and will begin operations at an early date. A prom-
ising new vein has been discovered on the Santa Ysabel,

to the west of the shaft, and the ore at the surface is

said to be richer than any yet worked at that mine. The
vein can be tapped at depth by driving a cross-cut from

the shaft, and this will probably be done. A residence

that will cost approximately $10,000 is to be erected at

the Tarantula mine for J. G. Crawford, manager for the

United Gold M. & M. Co., which operates the property.

The lumber, which comes from Oregon, has been delivered

at the mine. It is reported that operations were resumed

at the Draper mine, near Soulsbyville, on the 20th inst.

The Springfield Tunnel & Development Co. is installing

three new transformers on its property at Springfield.

The owners of the Snell mine, situated near American

Camp, have entered into an agreement with Edward H.

Scott for the sale of the property. The early resumption

of operations at the Mazeppa mine is said to be assured.

Tuolumne, February 22.

COLORADO
CLEAR CBEEK COUNTY

(Special Correspondence.)—A 3-in. streak of ore has

been opened in the east drift on the Unicorn veia that

assays 600 to 700 oz. silver per ton. Hurley & Co. have

leased a block of ground on the Aetna, and they have a

5-in. streak of ore that assays 3 oz. gold and 15 oz. silver

per ton. The east drift on the Aetna vein, intersected

by the Capital adit 4600 ft. from the portal, will be driven

700 ft. farther. Holcombe & Co.. leasing on the Aetna

vein at the bottom of the 50-ft. shaft, have purchased an

electric hoist, and shipments will be started next week.

The Hite M. Co. is developing the White claims on Colum-

bia mountain. The adit is to be driven to intersect the

lodes. The output from the Santiago mine. East Argen-

tine, now averages one carload per day, the average value

of the ore being $40 per ton in gold, silver, and lead.

The Central Capital mine on Griffith mountain is receiving

attention. Shipments of lead-zinc ore will be started next

spring. A body of ore, 12 to 18 in. wide, has been found

on the Mint property, on Covode mountain. The stuff mills

from $40 to $45 per ton in gold. The Conqueror M. & M.

Co. is increasing its working force and will start its 50-

ton concentrating plant as soon as sufficient water is

available. Ore-shipments are being sent out from the

Gold Fissure mine to the Golden smelter. It samples from

$25 to $30 per ton. Willis Bristol is manager.

Georgetown, February 13.

(Special Correspondence.)—The Lowell mill at Idaho

Springs is to be equipped with the Motter process of ore

extraction. It is claimed by those interested that all of

the metals can be separated, thus doing away with the

smelting cost. O. W. Lowell is manager. Ore has been

opened on the Bride vein, on Seaton mountain, which

assays from $60 to $65 per ton in gold and silver. Hoban

& Oxley are operating under lease. Work was resumed

last week on the Gold King claims, on Saxon mountain.

Operations, carried on through the Eclipse adit, are in

charge of W. O. Robinson. Work has been started at the

Scepter adit on Democrat mountain. This property was

recently taken under bond and lease by M. D. Draper,

the bond calling for a payment of $125,000. If the result

of development prove satisfactory, it is probable that a

milling plant will be constructed.

Idaho Springs, February 12.

GILPIN COUNTY

(Special Correspondence.)—The Coaley M. Co. has been

organized to take over the Coaley group, in the Enter-

prise district. The 200-ft. shaft is to be sunk 200 ft.

deeper. Ore was mined years ago that ran as high as

$1000 per ton in gold and silver. Six tons of ore sent

out last week from the Perigo mine sampled 2.52 oz. gold

and 2 oz. silver per ton. The shaft on the Topeka mine

has reached a depth of 1400 ft., the last 100 ft. having

just been completed. A station is being cut at this depth,

and driving will be started on a 3-ft. vein. An orebody

3 ft. wide, averaging $9 per ton. is opened on the 900-ft.

level, and ore is being shipped to the Iron Citjr mill.
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Emmett Tuck Is oiieiating as lessee. The Gilpin-Eureka

M. Co. installed a heating plant and is again operating.

Simpson & Co., leasing on the Old Town, last week shipped

23,480 lb. of ore that sampled 5.41 oz. gold, 7.2 oz. silver,

and 3.5% copper. Pike & Co. sent out 33,400 lb. that

milled 2.90 oz. gold, 6 oz. silver, and 2.4% copper. The

500-ft. shaft on the Chase mine is to be sunk to 700 ft.,

as was announced by Forbes Rickard, consulting engineer

for the operating company. The shaft on the Cashier is

Hearing the 100-ft. point. Machine-drills are in use, and

sinking is progressing at the rate of 2% 't. per day. A

level is to be driven from the 100-ft. station, after which

sinking will be resumed. W. Auger is manager. The

Gilpin-Valdez M. & R. Co. will erect a lOstamp mill in

the Alaska district. The plant will do custom work. W.

H. Bishop is manager.

Central City, February 14.

LAKE COUNTY

The Mount Champion M. Co. owns what was formerly the

Theodolite group of mineral ground on the eastern slope

of Mt. Champion, just above the Half Moon amphi-

theatre. It is claimed that the development of the last

year has exposed 30,000 tons of ore. grading $12 to $50 per

ton. Its principal value being in gold, which may be ipcov-

ered mostly by amalgamation. The plans of the company

contemplate the construction of a gravity tramway 6500 ft.

in length over which to convey the ore to the base of the

mountain, where a stamp-mill and hydroelectric power

plant are to be built. The Miller Gold M. & T. Co. owns prop

erty on the west slope of this mountain, which is being

developed: a mill and tramway, previously commenced, are

to be finished this season. The zinc buyers, who bid for

Leadville zinc-carbonate, have made up a new schedule for

treatment charges, under which it is claimed the zinc pro-

ducer receives only $8.80 per ton for ore containing 30%

zinc, whereas under the old schedule they received $11.30

per ton for ore of that grade. The change has aroused the

mine operators, who are to meet and consider their in-

terests.

PITKIN COUNTY

The shaft of the Free Silver mine, at Aspen, has been

unwatered, and mining on the lower levels of the Mollle

Gibson and Smuggler mines Is to be resumed. Three high-

capacity electric pumps, installed at the 1200ft. station

of the Free Silver, are expected to keep the lower work-

ings of these properties practically free of water, and driv-

ing from that station toward the orebodies has been com-

menced.

SUMMIT COUNTY

The Wellington Mines Co., operating a zinc mine and

mill, announced from its Kansas City office a dividend of

$50,000, payable February 20.

IDAHO
SHOSHONE COUNTY

(Special Correspondence.)—Bunker Hill A Sullivan Min-

ing t Concentrating Co. brought its total dividends up to

$12,456,000 by the payment of dividend No. 161, amount-
ing to $81,750, a few days ago. In the Hecla mine, at

Burke, the discovery of a 14-ft. vein of profitable ore was
made on the 1200-ft. level, a fact that removes all doubt

as to the wisdom of deep development on this property.

Jas. F. McCarthey is manager for the Hecla M. Co., which
owns the mine.

Kellogg, February 10.

MONTANA
BBOADWATKB COU.NTY

(Special Correspondence.)—A meeting of the Ohio-

Keating Gold Mining Co. is to be held March 21 to con

sider leasing the property to a number of miners until

December 31 on a 2.5% royalty basis. The board of direc-

tors has already approved of the plan. The mine is sit-

uated in the Radersburg district and has been closed down
for some time; electric power is being substituted for

steam. Under the terms of the proposed lease the com-

pany and lessees are to use the shaft jointly. A bond

issue of $50,000 was authorized recently, and the capital

stock was increased from 500,000 to 800,000 shares. The
ore exposed in the shaft is identical with that now being

mined in the property of the Keating Gold Mining Co.,

which has been shipping about 2100 tons of ore per month,

of an average value of $24 per ton.

Radersburg, February 17.

SILVEB BOW COUNTY

The quarterly report of the North Butte company shows
that extensive development has been carried on. The Specu-

lator shaft is now down below the 2600-ft. level, and it is to

be continued to a depth of 2800 ft. A pump is being placed

on the 2600-ft. level. The raises under the Granite Moun-
tain shaft have been completed and these connections have

greatly improved the ventilation in the stopes of the Edith

May vein. A large amount of work has also been done in

the Edith May, Jessie, South Gem, South Croesus, and
North Croesus veins. A portion of the report is devoted

to an explanation of the settlement of the dispute between

the company and the Tuolumne, it being explained that

such a course was necessary owing to a wrong impression

having been printed, to the effect that the company con-

ceded to the Tuolumne all of the Jessie vein except about

400 ft. at the west end of its property. Mr. Pope, the gen-

eral manager, then explains the agreement and says that

the settlement establishes ownership by the North Butte

company to all the ore which has been developed or worked
in the Jessie claim for a full length of close to 1100 ft. and

does not affect the orebodies of the company or the mining

operations in the least. Mr. Pope concludes with the state-

ment that the compromise is a substantial recognition of

the rights of both companies and is of mutual advantage.

The East Butte company is gradually increasing its smelter

business, and each month finds an addition to the amount
of custom ore being received. It has been found necessary

to start a second furnace to handle all the ore and at the

same time treat the ore received from the company mines,

although the output from the latter has not been increased.

In the old Pittsmont mine development work is being done

on an extensive scale, and bodies of ore are being blocked

out. The management believes the ore will continue to run

from 6 to 8% copper.

NEVADA
ES.\iKKAI.l>A COUNTY

The Columbus Florence American Leasing Co. has a 15-

months lease on the Florence Extension in Goldfleld, be-

longing to the Florence American M. Co. The leasing

company was incorporated by Clyde Hill and Corrin Barnes,

whose financial backers are at Columbus, Ohio. The Com-

bination Fraction Mines Co., operating in Goldfleld, had

a gross income of $96,314.82 during 1910, principally from

ore mined and milled. It had $44,744.44 on hand at the

beginning of that year. Expenses, equipment, development,

mining, and milling for the year amounted to $145,371.53.

The Sandstorm-Kendall Con. Mines Co. has been organ-

ized to further develop and operate the Sandstorm-Kendall

mines at Goldfield. C. D. Wilkinson and William Campbell

are manager and superintendent, respectively. Those hav-

ing the Precious Metals lease on Atlanta ground, Gold-

field district, are developing at a depth of 730 ft., expect-

ing to cut into the Florence vein. The Queen Con. lease,

also on the Atlanta group, is active again, the plan being

to explore from the 705-ft. level. Sinking is to be con-

tinued till a depth of 1500 ft. is reached.

HUMBOLDT COUNTY

W. G. Adamson and associates. In developing a prop-

erty on the north slope of Winnemucca mountain, five

miles from the town of Winnemucca, have opened a min-

eralized dike, 50 ft. wide, through which gold ore of mill-

ing grade is disseminated. Within the dike was found a

10-in. streak of ore said to assay $1000 per ton.

LYON COUNTY

S. S. Arentz, superintendent for the Nevada-Douglas

Copper Co., operating the Nevada- Douglas and Ludwlg

mines in Yerington district, is reported as stating that
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all stations have been completed to water-level in the

Ludwig shaft, and that pumps are to be installed at the

lowest station; that 59 mine-cars have been ordered and

a new 150-hp. electric hoist has been shipped, and that

a 150-ft. tramway Is to be built from the top of Douglas

hill to the railroad track. The Mason Valley Mines Co.,

owner of the copper mine near Mason, has a force of 125

men at work constructing the smelting plant at Wabuska.

The concrete work is about completed, and the steel con-

struction will soon be commenced.

MINERAL COUNTY

By enactment of the State legislature, the county of

Mineral has been created. The new county embraces what

was formerly the northern part of Esmeralda, and the

principal towns are Rawhide, Hawthorne, and Mina. It

is announced that the Black Eagle company has purchased

the King-Heisner mill, at Rawhide, the Huntington mills

In which are to be replaced by stamps. Cyaniding equip-

ment Is to be provided, and an air-compressor is to be

Installed.

NYE COUNTY

Loftus and Davis, who control the Gold Bar property,

10 miles from Rhyolite, are reported as having decided to

spend no more money on it, and they may move the 10-

stamp mill to Round Mountain, and add the equipment

to their mill at that place. Lessees on the Big Four mine

brought gold and silver bullion of the value of $40,000

Into Tonopah last week. This was recovered from ore

taken from the 225-ft. level. It is said to have averaged

$100 per ton. The property is on Gold hill. Manhattan
district.

NEW MEXICO
QBANT COUNTY

(Special Correspondence.)—The Savanna Copper Co.,

operating in the Burro mountain district, 13 miles south-

east of Silver City, has a copi)er property which is de-

veloped by seven shafts having an average depth of 300

ft. There are four miles of underground workings. Of

Map of New Mexico.

the 7 hoists In use, 3 are operated by steam, and 4 by
gasoline engines. Present work is confined to explora-

tion with two Star churn-drills on the northeast portion

of the property. Drilling for the last 11 months has been
continuous, and the result has been satisfactory. There
are 43 drill-holes, averaging 664 ft. In depth, mostly in

porphyry through which copper is disseminated. Drilling
is to be continued to determine the limits of the ore zone.

Within the next month the company Intends to resume

underground development. I. J. Stauber is the company's
manager. The Comanche mill and smelter, formerly ope-

rated by the Comanche M. & S. Co., are in good condi-

tion, and the mill, especially, may be of use in concen-

trating. Chloride Flat, adjoining Silver City on the south-

west, contains lime and iron deposits, which could be used

as flux for the smelter. The iron contains some silver.

Silver City, February 10.

The property of the Hermosa Copper Co., In Santa Rita

district, has been taken under bond by the Indian Copper
Co., an organization controlled by the Gunn-Thompson
company. The Hermosa adjoins the Chino, and has been

extensively developed. There is said to be 100,000 tons

of ore exposed in the workings.

SOCOBBO COUNTY

The Mistletoe M. Co. has erected and set In operation a
50-ton plant for dry concentration at Kelly. Its ore con-

sists of lead carbonate and zinc, containing from 4 to 8%
lead. A concentrate is obtained that will sample about

47% lead. The plant cost |20,000. The Lynchburg mine
in the same district is under bond to the American Zinc

& Lead Co., which has made a payment of $5000 on the

purchase price. It is probable that other dry-concentrat-

ing jpills will be erected in Kelly district. The Tri-Bulllon

M. & D. Co. is operating its mine and mill, the latter

being equipped with tables suitable for separating lead

from zinc and iron; also a magnetic separator.

OREGON
BAKEB COUNTY

The White Swan, now called the Susan D. mine, situated

east of Baker, is under bond to C. F. Sodering and others

of Spokane. In driving from the bottom of a 122-ft. shaft

a vein was opened containing 2 ft. of high-grade ore. Opera-

tions have been resumed on the Virtue mine, situated in

the same locality. The Imperial property, in Cable Cove,

is being operated again by E. R. Davidson, of Spokane.

It is stated that he will soon ship ore to the Sumpter smel-

ter. The Oroville Dredge Co. has acquired a considerable

area of placer ground at Sumpter which is adaptable for

dredging. Development is going on at the Ben Harrison

with a force of 25 miners. A cross-cut is being driven to

open the vein 250 ft. lower than the present working level.

The property is in the Greenhorn district.

JOSEPHINE COUNTY

The Deep Gravel mines, situated In Waldo district, have

been sold to Eastern people who have organized the Waldo
Con. Gold M. Co., in which title to the mines is vested.

O. A. Turner is president of the company; Frank M. Leland

is general manager. The same company has acquired the

Osgood, and the Simmons-Cameron-Logan placers. The
Deep Gravel is equipped with 6000 ft. of hydraulic pipe. 4

giants, having heads of 150 and 200 ft. A shaft sunk to

bedrock on the lower end of the property Is 122 ft. deep,

the gravel containing gold and some platinum.

The Scandinavian-American Dredging Co., for which P.

H. Holdsworth is manager, is moving a dredge to the Argo

property, and is expected to be ready to operate in a few

weeks. A carload of equipment has been received by the

Rogue River Dredging Co. for use in rebuilding its dredge.

TEXAS
(Special Correspondence.)—The mining men of this State

are making an effort to get the enactment of a law govern-

ing the location and development of claims upon State

lands. A bill has been introduced In the legislature with

this object in view—in the Senate by Claude B. Hudspeth,

of El Paso, and in the House by A. M. Turney, of Alpine.

Mr. Hudspeth has also introduced a bill providing for the

establishment of a State School of Mines and Metallurgy,

which shall be separate from the mining department of the

State University, at Austin. The bill provides that the

proposed school shall be built at El Paso. In effect the

mineral lands measure provides that persons prospecting

State or school lands for precious minerals may. within

one year after filing affidavit of claim, work the land, and
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If mineral Is found no more than the amount necessary to

pay the prospectors reasonable expenses ijiay be taken

away, but the claimant may purchase the lan^ any time

within the year, siving his note for the unpaid balance of

purchase price, bearing 37c interest annually, and deposit-

ing in the State Treasury one-fifth of the purchase price.

Thereafter, in addition to the interest on his note, the pur-

chaser must pay annually to the Treasurer one-flfth of the

cash price until the sum of $1500 an acre is paid. The

nineteen sections of this bill provide for regulations also

as to State lands worked for all baser metals; land bearing

oil or natural gas being fixed for sale at not more than

$2.5 or less than $10 per acre it within five miles of an

operated railroad: otherwise to be sold at $5 per acre. The

bill for the School of Mines and Metallurgy provides that

its establishment shall be conditioned on the city of El

Paso deeding to the State a tract of not less than 20 acres

to be selected by the Governor and Superintendent of Pub-

lic Instruction. The school is to be under the supervision

of the regents of the State University and all subjects per-

taining to mining and metallurgy will be included in the

curriculum. The institution is designed to be self-support-

ing, all money received from tuition and other sources to

be returned to the State annually in repayment of the ap-

propriation of $15,000 that the bill carries with It.

Austin, February 6.

UTAH
JUAB COUNTY

The Chief Consolidated, for 1910, received $177,639.12 for

ore sold and expended $63,078 for hoist and equipment:

$111,190.77 was the cost of mining and development. During

the year 6947 tons of ore was shipped, which yielded 440

oz. gold, 433,850 oz. silver, 525,552 lb. lead. The net value

of the ore was $25.57 i)er ton. The principal part of the

development perfonned was on the 1400-ft. level. The

work was divided as follows: Shaft-sinking, 118 ft.: driv-

ing, 3044 ft.: raising, 328 ft.: winzes, 526 ft.; a total of

4016 ft. for the year. Ore shipments from the mines of

Tintic district run from 140 to 156 carloads per week; for

the week ended .January 27 they were as follows: Dragon

mine. 23 cars: Iron Blossom, 20; Sioux Con., 6; Colorado,

6; Brooklyn. 2; Grand Central, 8; Gold Chain, 4; Centen

nial Eureka, 4f>; May Day, 2; Uncle Sam, 6; Ridge & Val

ley. 3; Iron King. 3; Opohongo. 2: Chief, 2; Gemini, 3;

Scranton, 4; New Bullion, 1; Tintic Smelter, slag, 3; total,

146 cars.

The Yankee Con. M. Ccr., owning the Yankee mine at

the north end of Tintic range, during 1910 raised $89,929.50

by assessments, and received $23,200.62 from other sources.

The expenditures for the year amounted to $79,461.56,

there being a balance .January 1. 1911, of $10,388.96. The
mine work accomplished during the year consisted of 4S5

ft. of shaft-sinking and 4000 ft. of driving for explora-

tion and development purposes. In the meantime, new
shaft equipment has been supplied. B. N. Lehman is,

and for several years has been, the company's manager.

The directors are .John B. Du Boise, J. E. Frick, B. N.

Lehman, H. C. Edwards, and C. J. North. The Dragon

mine produced 4000 tons of ore in January. The mine
is In charge of L. E. Riter.

PIUTE COU.NTY

The Shamrock Gold M. Co., operating near Marysvale,

slkipped two cars of ore in .January. W. .J. Wolstenholme
is in charge and employs eight miners. An adit, now in

1000 ft.. Is being driven on the Gold Bullion, controlled

li.v Springville men.

SALT LAKE COUNTY

It is announced that a 3-compartment interior shaft is

to be sunk from the t.'tah Con. company's No. 7 haulage

level, to aid in the more economical development and ex-

traction of ore below that level. There is now a 250-ft.

incline which starts on this level at a place 500 ft. from

the portal: but the new shaft is to be farther in, near

the centre of the mineralized area, and will be sunk to

a depth of 300 ft. This work is the beginning of opera-

tions in undeveloped ground. A station is being cut out

for the collar of the shaft. The heading of the adit

which the Bingham Copper Co. is driving in Bingham dis-

trict has intersected a second fissure-vein containing 18 in.

of galena ore of good grade.

Werner Ziegler, having a lease on the old Winnemucca
mill in Bingham canyon, has the plant in successful opera-

tion on custom copper ores, consisting mostly of low-grade

stuff from various mine dumps.

SUMMIT COUNTY

Ontario lessees are mining and marketing ore and de-

veloping in new ground. The old Ontario mill is to be

so remodeled as to make it a modern plant, when it will

be operated on ore mined by the lessees. The new mill

at the Little Bell mine, Park City district, has been closed

by reason of an insufficient water-supply.

PHILIPPINE ISLANDS
Australian investors, who control the Rio Chico Gold

Dredge & Mining Co., have acquired 100 acres of placer

ground on Rio Chico and Rio Cabu, in Nueva Ecija dis-

trict. Tests made by boring in this field indicate 18 to

52c. gold per cubic yard. A dredge is to be built for this

work. In the Paracale district, a dredge being built for

the Gumaus company is expected to be ready for work
by next August. The dredge operating on ground of the

Philippine company recovered 73 oz. gold in 11 days operat-

ing in November. The Paracale Gold Dredging Co. is

operating one dredge and may erect another this year.

This company has installed a stamp-mill in which to crush

the gold-bearing boulders. Shipments of 135 tons of con-

centrate and 125 oz. of gold and silver bullion were sent

out from the San Mauriclo mine at Mambulao in November.

CANADA
BBITISH COLUMBIA

(Special Correspondence.)—The Hercules M. & S. Co.,

composed principally of Spokane men, has acquired and

Is to develop the Reco, Trachyte, and Buffalo claims on

Copper mountain, situated 15 miles south of Princeton.

In the group are said to be three fissure veins, on one of

which is a 4-ft. vein of copper ore. Those interested com-

I)ri8e N. S. Pratt, Peter Hoogenbaezem, R. H. Hughes, J.

E. MeCauley. Andrew Anderson, and R. L. Sheppard. It

is claimed considerable money has been spent on develop-

ment.

Princeton, February 17. ,

(Special Correspondence.)—A discovery of 6 ft. of steel

galena, assaying 170 oz. silver per ton, has just been made

on the 1000-ft. level of the Rambler-Cariboo mine. Another

find of importance was made in the Standard mine, Sil-

verton. The No. 6 tunnel, the heading of which has been

in concentrating ore for some distance, now has 2 ft. of

galena ore of shipping grade, though It is more than

100 ft. from a point vertically under the beginning of the

ore-shoot ^ned on No. 5 level. The width of the vein

on No. 5 level is 41 ft. at its widest point. Much of this

ore is suitable for concentrating, though there is a strip

of silver-lead ore near the foot-wall over 4 ft. wide that

will assay 65% lead and 90 oz. silver per ton. Two gold

bricks were shipped from the Xugget mine last week valued

at $8000. This was the result of 26 days run of the 4-stamp

mill. Ore Is being shipped from the Molly Gibson mine

of the Consolidated company over the new tram line, which

has a length of over 4'{. miles. The shipments of ore and

concentrate from the Slocan-Kootenay district for the week

ended February 11 amounted to 5114 tons.

Nelson, February 18.

(Special Correspondence.)—The Consolidated company

has placed the Phoenix Amalgamated on a producing basis,

and shipped 380 tons of ore to the Trail smelter last week.

Operations are also continued at the Snow-shoe. This con-

cern may build a cyanide plant at Boundary Falls to treat

the ore from the No. 7 mine. The ore shipments from

the Boundary district for the week ended February 11

aggregated 40,377 tons.

Phoenix, February 15.
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Personal
Professional men are invited to send news of their engage-

ments and travels. Such news Is Interesting to friends.

W. J. LORING is in London.

E. W. Parkee is in San Francisco.

Edmund Jue.ssen has gone to Portland.

Edward J. O'Connell has been in San Francisco.

W. H. HuTOHiNGs is in charge of the Ohio mine, Pearl

district, Idaho.

R. B. Lamu, of Toronto, Canada, is in Porcupine, on pro-

fessional business.

F. K. Boyd is mill superintendent for the Seguranza Min-

ing Co., Zacualpam, Mexico.

G. A. Dex.ny is consulting engineer for the Julieta mine,

at Almoloya, Chihuahua.

R. H. CiiA.N.MNG and S. A. Lewisgh.v visited Virginia

City, Nevada, on February 12.

Robert N. Bell is again State Inspector of Mines tor

Idaho, after an interim of two years.

C. B. Lakenan, manager for the Nevada Consolidated

Copper Co., was at Salt Lake last week.

A. L. Queneau has opened an engineering office at 929

Chestnut street, Philadelphia, Pennsylvania.

Lee Mantle, of Butte, Montana, has purchased the Jack

Waite lead mine, situated near Murray, Idaho.

KiRBY Tho.mas, who spent several weeks in Alamos dis-

trict, Sonora, Mexico, has returned to New York.

R. B. McGinnis left San Francisco for Brazil, by way of

New York, on February 18. He expects to return in August.

Emerson Gee is at the Minas Del Carmen, in the district

of Juquila, Oaxaca, Mexico. He will return to Los Angeles

March 1.

M. J. Heller, consulting engineer for the Consolidated

Arizona Smelting Co., Humboldt, Arizona, was at Pioche,

Nevada, last week.

W. H. Landers, superintendent for the Standard Con.

Mg. Co., at Bodie, California, is in San Francisco to attend

a meeting of the company.

W. J. Thomas has resigned as superintendent tor the

Seven Troughs Coalition Mining Co., which office he has

held for the last three years.

Frederick J. H. Merrill has opened offices at 624 Citizens

National Bank Bdg., Los Angeles, for consulting practice

in geology and mining engineering.

C. H. Repatii, who designed the International smelter

at Tooele, Utah, is at Douglas, Arizona, designing some

construction work for the Calumet & Arizona company.

F. W. Solomon, assistant superintendent of the concen-

trator of the Steptoe Valley Smelting & Mining Co., has

been appointed superintendent of the concentrator of the

Miami Copper Company.

Chester W. Washburn, having finished the examination

of Mexican oilfields for S. Pearson & Sons, Ltd., has gone

to London. From there he will go to Buenos Ayres to

investigate the possibilities of finding oil and artesian

water in the western Argentine States.

George Q. Palmer, formerly vice-president, has been

made president of the Alberger Condenser Co. and the

Alberger Pump Co. Mr. Palmer is succeeded as vice-

president in the Alberger Condenser Co. by D. H. Chester,
and in the Alberger Pump Co. by W. S. Doran.

The Geological Society of London will this year award
its medals and funds as follows: The Wollaston medal to

Prof. Waldemar C. Briigger, Sc.D.; the Murchison medal to

Mr. Richard H. Tiddeman, M.A.; the Lyell medal to Dr.

Francis A. Bather, M.A., and Dr. Arthur W. Rowe; tne
Bigsby medal to Dr. O. Abel; the Wollaston fund to Prof.

O. T. Jones, M.A.; the Murchison fund to Mr. Edgar S.

Cobbold; the Lyell fund to Prof. Charles G. Cullis, D.Sc.
and Mr. John F. N. Green.

Market Reports

LOCAL METAL PRICES.
San Francisco, February 23.

Antimony 12—12%c QulcksUver (flask) &1-51X
Electrolytic Copper 14^— ISJ^c Tin 15— 4t)}4c

Pig Lead 4.75—5.70c .Spelter 7—'^4C
Zinc dust, 1400 lb. casks, per 1001b., small lots l9.50-y.75; large 87.60—8.60

Date
Feb.

METAL PRICES.
By wire from New York.

Average dally prices in cents per pound.

Electrolytic
Copper. Lead. Bpelter.

16 12.26 4.42 6.63

17 12.22 4.42 5.67

18 12.22 4.42 5.57

M Sunday. No market.
20 12.22 4.41 5.60

21 12.25 4.41 5.60

22 Holiday. No Market.

ANGLO-AMERICAN SHARES.
Cabled from London.

Feb. 16.

£ s. d.

Camp Bird 1 14

El Oro 1 5

Usperanza 1 12

Dolores 1 5

OrovUle Dredging 7

Mexico Mines _ 7 8

Tomboy 15

7H
6

9

Sliver,
per oz.

61%
52',4

mi
52H

Feb. 23.

£ s. d.

1 13 6

1 a 6

1 12

1 6

7

7 5

16

'A

(By courtesy of W. P. Bonbrlght & Co., 24 Broad St., N. Y.)

COPPER SHARES—BOSTON.
Closing prices,

Feb. 23.

Adventure t 6>J
Allouez 34

Atlantic 3%
Calumet & Arizona 51}^

Calumet <b Ilecla 500

Centennial 12

Copper Range 67^4

Daly West 3

Franklin 10

Granby 34

Oreene Canauea, ctr 9\^

Isle-Royale 13

La SaUe *%
Mass Copper 7

(Ey courtesy of J. C

Closing prices.

Feb. 23.

Mohawk _...» 4S

North butte 2^
Old Dominion 39X
Osceola 107

Parrot 12^
Santa Fe 1'4

Shannon 11%
Superior dk Pittsburg l4Ji

Tamarack _ 46

Trinity *%
Utah Con 13

Victoria 2

Winona 3%
Wolverine ISO

Wilson, Mills Building.)

MINING STOCK QUOTATIONS—NEW YORK.
(By wire from Catlln & Powell Co., New York.)

Closing prices,

Feb. 23.

Amalgamated Copper t 64%
Arlzona-Cananea 3%
A. S. A R. Co 79

Braden Copper 3%
B. C. Copper Co 6H
Butte Coalition 18%
Chlno 21%
Davis Daly 1%
Dolores b%
First National 2i<

Glroux _ 6H
Greene-Cananea_ 6}^

Guanajuato '^on y^

Inspiration S%
Kerr Lake 6V^

La Rose 4%
Mason Valley 9}^

Closing prices,

Feb. 23.

Miami Copper „ t 10%
Mines Co. of America b%
Montgomery-Shoshone K
Nevada Con 195i

Nevada Utah 1

Nlplsslng U%
Ohio Copper _ 1%
Ray Central IH
Ray Con n%
South Utah %
Superior * Pittsburg l*%
Tenn. Copper 38%
Trinity 4^
Tuolumne Copper 4Ji

United Copper i%
Utah Copper 46H
Yukon Gold 4

SOUTHERN NEVADA STOCKS.
San Francisco, February 23.

Atlanta S 12

Belmont 6.00

Booth 6

Columbia Mtn 2

Combination Fraction 13

Falrvlew Eagle 35

Florence 1.90

Goldfleld Con 6.70

Gold Kewenas 6

Great Bend 1

Jlra Butler 28

Jvimbo Extension „ 37

MacNamara 15

Mayflower S 5

Midway 14

Montana Tonopah 94

Nevada Hills 2.40

Pittsburg Silver Peak 78

Rawhide Coalition 3

Round Mountain 41

Sandstorm Kendall 1**

Silver Pick J

St. Ives •«

Tonopah Extension 1.16

Tonopah of Nevada 8.S7

West End - M
(By courtesy of San Francisco Stock Exchange.)
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Decisions Relating to Mining
Specially reported for the Mining and Scientific Press.

MINING—LIENS FOR LABOR AND MATERIAL

The procurement of the carbonaceous mineral commonly

known as mineral coal, by digging in the earth is termed

'mining'; and the term 'mine' or deposit yielding metals

or minerals of any kind,' used in the statute of Oregon

giving laborers and material-men a lien for the working

or development of any mine, lode, mining claim, or deposit

yielding metals or minerals of any kind, has been held to

include a coal mine, although the term 'mining claim' as

used in such statute may not do so.

Escott V. Crescent Coal & Navigation Co., (Ore.) 106

Pac. 432. Jan. 1910.

STATE RKGILATION OF MINING LOCATIONS

A State may add to the regulations made by Congress for

the location of mining claims; but such State regulations

must not be inconsistent with those adopted by Congress.

And a failure to comply with the State laws and rules will

work a forfeiture whether such laws and rules provide for

forfeiture for noncompliance or not, and the mining claim

becomes subject to re-location by any qualified locator.

Such statutes are said to be mandatory and substantial

compliance with their provisions are necessary to perfect

a valid location.

Knutson v. Fredlund, (Wash.) 106 Pac. 200. Jan. 1910.

LOCATION OF -MINE—SlTfTlCIESCY OF NOTICE

The statute of Washington requires a lode discoverer to

record In the county auditor's office within a certain time

a notice containing the name of the locator, the date of

the location, the number of feet In length claimed on each

side of the discovery, the general course of the lode, and

such a description of the claim by reference to some per-

manent monument as will sufficiently Identify It. In a con-

troversy arising under a notice of a lode location under

these statutes. It was held that location notices which did

not designate the |)olnt of discovery, or state the number
of feet In length claimed on each side of the location, or

the general course of the lode, or Identify the claim by

reference to some natural monument, were insufficient;

and in an action to recover possession of such a claim It

was also held that an amended notice of location which did

not cure the defects in the'orlglnal notice was not proper

evidence.

Knutson v. Fredlund, (Wash.) 106 Pac. 200. Jan. 1910.

IXMATION OF .Ml.MXO CI.AIM—EFFECT OF FAILl'RE TO WORK

The statute of Montana requires performance of the fol-

lowing acts In order to constitute a valid quartz lode mining
location: (1) discovery of a vein or lode; (2) the posting

of a notice of location at the point of discovery containing
certain designated matters; (3) the marking of the boun
darles on the ground, and the doing of certain development
work; (4) the filing for record of a declaratory statement
containing the matters mentioned in the statute. Under
this statute the failure, among other things, to i)erform the

designated work will forfeit the location. But no one but

the Government, or a subsequent locator, can complain of a
failure on the part of the original locator to do the neces-

sary annual work, and a subsequent locator Is not In a posi-

tion to make complaint until he himself has completed a

valid location; and if prior to the completion of such valid

subsequent location, the original locator has resumed work
upon his claim in good faith, he thereby saves his claim

from such forfeiture and such subsequent locator can take

no advantage of such delinquency. And In all actions or

controversies for the forfeiture of mining claims the rule

Is that every reasonable doubt will be resolved In favor of

the vali'Iity of a mining claim as against any effort or

action of forfeiture.

Thornton v. Kaufman, (Mont.) 106 Pac. 361. .Jan.

1910.

Book Reviews
Any of the books noticed in this column are for sale by.

or can be procured from, the Minino and Scientific Press.

Commercial Handbook of Canada fob 1911. By Ernest

Heaton and J. B. Robinson. Pp. 540. Index. Seventh

edition. Toronto, 1911.

This annual has become a necessity to those having com-

mercial interests in or with Canada. It contains a vast

amount of information conveniently arranged in concise

form. It also gives much needed information relative to

the development of the natural resources of the Dominion,

such as mining, lumbering, farming, manufactures, trans-

portation, commerce, and a great many other things, in-

cluding various tables which are always useful for refer-

ence. Price |1. Postage 10c. Heaton's Agency, Toronto,

Canada.

DE.SCRIPTIVE Mineralogy. By E. H. Kraus. Pp. 332. 111.

George Wahr, Ann Arbor, Michigan, 1911. For sale by the

Mining and Scientific Press. Price $2.75.

This is a complete and well prepared volume on descrip-

tive mineralogy, the usual sections on the determination of

minerals by means of the blow-pipe and on the optical

properties of minerals having been omitted. Blank pages

for notes are interleaved, making a rather bulky volume.

Of the making of books there is no end, and authors do not

always feel the necessity of presenting a reason for adding

to the already bulky literature of the subject. Presumably

In this case It Is the presentation of mineralogy in a form

better adapted to student needs than the 'big Dana,' while

retaining the Groth classification. The less scientific classi-

fication by bases seems better adapted to the teaching of

mineralogy to mining and civil engineering students. Pre-

sumably this volume is Intended as a textbook for such

students, but it is difficult to understand how time can be

spared in an engineering course for so extended a treatment

of only a portion of the subject of mineralogy. The illus-

trations in the book are confined to diagrams in the text,

so that it is somewhat lacking In this regard, but the paper

and press work are good.

T. T. R.

Mctalli-rgv of Lead. By H. F. Collins. Second edition,

revised and enlarged. Pp. 538. 111., index. Chas. Griffin &
Co., London, 1910. For sale by the Mining and Scientific

Press. Price $6.

This is a revised and enlarged edition of the valuable

work which first appeared In 1899. So much new material

has been added in bringing it up to date that, In addition

to increasing the page size, the present volume contains 17u

more pages than the first edition. Advantage has been

taken of the opportunity to rearrange the chapters so that

the presentation of the subject is more logical. The author

calls attention to the fact that the two best known texts

on the metallurgy of lead are national in character and ex-

presses a desire to make his own cosmopolitan. This, the

second edition, may fairly claim to be, though the first

scarcely attained the desired ideal. The excellences of the

work are so many that their enumeration would require

much space, so that a commendation of the description of

blast-roasting, of the more advanced discussion of the prin-

ciples of smelting, and the more complete description of a

modern plant and of present-day practice, and especially of

the much more complete and better chosen list of examples

of lead smelting practice throughout the world, must suffice.

There are new chapters on electrolytic refining and flotation

processes and recent Improvements in the collection of flue-

dust are described. By omitting matter that is of little

present importance Mr. Collins has made the first step

toward the production of an Ideal text on metallurgy, one

where lengthy descriptions of archaic methods are omitted

and a full description of the uses and applications of the

metal in question is given. It is quite the best presentation

of the metallurgy of lead which we have as yet.

T. T. R.
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COMMERCIAL PARAGRAPHS

The Edgar Allen American Manganese Steel Co., has

moved its general Eastern sales office to New Castle, Del.,

one of the manufacturing plants of the company.

The Joshua Hendy Iron Works of San Francisco was

the first concern to reserve space for an exhibit at the

Panama-Pacific International Exposition, to be held in

San Francisco in 1915.

The General Engineering Co., Salt Lake, has added a

second story to its building, moved its offices and drafting-

room to the second floor, giving double its former floor-

space for the ore-testing plant. A cement-testing depart-

ment has been added to the business of the company.

The Sullivan Machinery Co. announces the opening of

a branch office at Spokane, Washington. Austin Y. Hoy

will be in charge. Announcement is also made that Howard

T. Walsh has been appointed manager of the London office

and that J. C. West comes to the Pacific Coast as manager

of that branch.

Herman Nieter, who was formerly New York agent for

the Hammond Iron Works and later sales manager for

the Canton Boiler & Engineering Works of Canton, Ohio,

has recently been appointed general sales manager of The

Kennicott Co. of Chicago. The Kennicott Co. is prepared

to handle all kinds of steel-tank work as applied to mining

plants, oil refineries, and water-works. It also manufac-

tures water softeners.

The Wedge Mechanical Furnace Co. has been organized

to take over the furnace business of the Pennsylvania Salt

Manufacturing Co. The officers of the new company are

the same as the old, with the exception of Utley Wedge
and Leslie H. Webb, who have been added to the furnace

company's staff. The sales of the Wedge furnace have

been increasing very rapidly during the last year, and it

is a significant fact that the first sale has almost always

led to further orders.

Among the growing industries on the Pacific Coast are

those represented by the Leona Chemical Co., with offices

in the Albany building, Oakland, California. The Leona

Chemical factory in Oakland started several years ago the

manufacture of sulphuric acid, and the raw material from

which it is made is procured from mines which this com-

pany owns and operates at Leona Heights. _With sulphuric

acid as a base, the manufacture of other commercial acids,

such as nitric, muriatic, etc., was soon taken up, and then

followed the production, one by one, of such industrial

chemicals as are used in the arts and manufactures about

the bay cities. Alum and aluminum sulphates are being

made for use in the manufacture of paper and paints, also

in the preparation of leather and as a mordant for dyeing.

It is used in large quantities in winter, for purifying and
clarifying water. It is made from pauxite with sulphuric

acid. Barytes and other salts of barium are produced in

large quantities for use in the manufacture of mineral

paints, pottery, glass, and sugar refining. The crude baryte

ore comes from large deposits which this company owns
at El Portal, the entrance to the Yosemite valley, whence
it is shipped to Oakland for grinding and refining. The
finished product is a fine, impalpable white powder, and
has become in such demand that the Leona company plans

to erect a large mill in the future, for grinding the ore

and manufacturing other salts of barium. Electrolyte is

another of this company's prominent products used en-

tirely for storage-battery purposes. This is an especially

pure sulphuric acid. The Leona quarry, situated in the

hills of Oakland, at Leona Heights, was opened 20 years

ago and has been in continual operation since that time.

The rock quarried is a hard, clean, blue trap rock, par-

ticularly well adapted for both concrete and macadam pur-

poses. During the past year and a half, the operating
machinery has been completely changed, the old plant hav-
ing been torn down and new and large equipment installed,

having a daily crushing capacity of over 1500 tons. The
rock is quarried by glory-holes, from the base of which

it is fed directly into cars hauled by electric locomotives

out of a tunnel to the crushers. The rock is automatically

dumped from the cars into the crushers and is conveyed

down the hill by means of a 24-ln. rubber belt-conveyor

over 1800 ft. to screens on the bunkers at the foot of the

hill. The company has its own power-plant, consisting

of three double-cylinder Doak gas-engines which were

manufactured in Oakland. These develop 450 hp. to drive

the generators, compressors, machine-drills, crushers, con-

veyors, and screens. The crushed rock is delivered at the

bunkers to the California railway, which has direct ship-

ping connections with the Southern Pacific, Western Pa-

cific, and Santa Fe railroads and also with the Oakland

Traction and Key Route systems, thus giving varied and

far-reaching outlets for the products. The officers of the

Leona Chemical Co. are F. M. Smith, president; Wm. L.

Locke, vice-president; Dennis Searles, secretary; Roland

L. Oliver, general manager, and Harry P. Stow, general

superintendent.

Lap-welded pipe may now be obtained in sizes larger

than 30 in. The American Spiral Pipe Works of Chicago

is now making lap-welded pipe from open-hearth flange-

steel from 55,000 to 65,000 lb. tensile strength, in sizes

from 12 to 72 in. diam. After the pipe is welded, it is

again heated in a large annealing-furnace and thoroughly

annealed, thus removing any strains that may have oc-

curred during the process of making. Test-bars cut from

the welded seam show the weld possesses remarkable

strength, and in many tests the strength was in excess of

60,000 lb. per square inch. In a test-bar cut from the

welded portion of 20-in. pipe, % in. thick, the metal broke

under a strain of 62,520 lb. per square inch at a short

distance outside of the weld, while a bar cut from the

same pipe away from the welded seam stood 60,370 lb. per

square inch. However, the makers do not claim the welded

seam to be stronger than the material from which the

pipe is made, but do claim to be making a weld which will

average close to the maximum strength of the plate from

which the pipe is made, and a weld which enables them

to use the best grade of flange-steel of 60,000 lb. tensile

strength. A length of 24-ln. inside diameter pipe, % in.

thick, was tested for fatigue of the metal, to see if the

weld would weaken under repeated strains. The pressure

was brought up to between 900 and 1100 lb., nine different

times, the pipe showing no signs of fracture, although it

had bulged out 1% in. diam.. stretching the metal about

4 in. Finally on the tenth test, a small fracture occurred

near the weld. As the internal diameter of this pipe was

then 25% in., the strain on the metal was in excess of

55,000 lb. per square inch. A length of 20-in. inside diam-

eter pipe, Vt in. thick, was crushed in a hydraulic press

for the purpose of testing the welded seam. Although the

seam was badly folded together, it remained perfectly

tight under water-pressure. It may be of Interest to

note that the total end-pressure required to crush this pipe

was 565,000 lb. The pipe is used for high-pressure hydraulic

lines, condenser piping, compressed air, and in places where

severe duty is required.

CATALOGUES RECEIVED

The J. Geo. Leyner Engineering Co.. Littleton, Colo.

Bulletin 1026. 'Tunneling on the Los Angeles Aqueduct,'

Illustrated. 16 pages. 6 by 9 inches. Bulletin 1027, 'Re-

prints Advertisements.' Illustrated. 12 pages. 6 by 9

inches.

Allis-Chalmers Co., Milwaukee, Wis. Bulletin No. 1432.

'Stamp Mills, and Accessory Machinery for Free-Milling

Gold Ores.' Illustrated. 60 pages. S by lOLj inches. No. ^
1445. 'Electric Hoists.' Illustrated. 28 pages. 8 by lOVj J
inches. ^
Earle C. Bacon, Engineer. New York. 'Hoistins En-

gines, Mining Machinery, Etc' Illustrated. 134 pages. 7'j

by 10 inches. Catalogue A, Fifth Edition. 'Ore and Rock

Crushing Machinery." Illustrated. 80 pages. S by 10%

inches.
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OIL JIEN in California are rejoicing over the

passage by the Senate at Washington of the

remedial legislation already passed by the House

and designed to allow perfecting of title to lands

under dispute.

GOLDFIELD CONSOLIDATED in January

earned $552,627, according to the report issued

last week. The gross output, from 27.192 tons

milled, was $798,177: the tailing ran .$2.03; net re-

covery $27.32. Development amounto*! to 400-4 feet

and is said to have yielded satisfactory results.

PHOSPHATE deposits have been entered under

both the lode aiul placer laws and there has

been no final decision as to whicli form of entry is

correct. Th^ House at Washington passed last week

a bill providing that in case of conHict between

locators under placer laws and the lode laws, the

respective rights of the cla'inants should be de-

termined as though location under either law was

valid at the time the entry was nuule. This will

clear away some existing conflicts but the main mat-

ter remains undetermined.

SPELTER production of the United States in 1910

amounted to 269,184 short tons, while consump-

tion was 245,884. according to figures prepared by

Mr. C. E. Siebenthal of the U. S. Geological Survey.

Apportioned according to the source of the ore.

140,651 tons came from Missouri ; 23,238 from Colo-

rado ; 20,952 from Wisconsin ; 20,217 from New Jer-

sey: and smaller amounts from other States. Kansas

led in smelting, with 105,697 tons, while Illinois pro-

duced 73,038, and Oklahoma 34,760. The year was

one of increased production and decreased consump-

tion.

INDUSTRIAL safety is to be promoted by a new

society which has taken the name of 'The Indus-

trial Safety As.sociation.' The mining industry is ap-

propriately represented in its control with Mr. Philip

T. Dodge on the board of managers and Mr. Charles

Kirchhoff among the vice presidents. The object of

the society is to prevent accidents to life, limb, and

body of persons engaged in productive industry, and

to promote health and well being of wage earners

by disseminating knowledge of sanitation and

hygiene. There is evidently a large and useful field
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open to the society. It is proposed to hold exhibi-

tions of safety appliances, to furnish lectures in in-

dustrial centres, and to distribute reports, pictures,

and leaflets designed to inculcate sound notions of

sanitation and hygiene. The Association will depend

on membership dues for fund.s. It deserves hearty

support from mine and works managers.

STEAM-SHOVEL mining has long been in vogue

in the Lake Superior district where the cheap-

est iron mining is done by means of steam-shovels in

open pits. When the porphyry copper mines came

to be opened in the West the same method was ap-

plied. Small shovels are employed underground in

the Joplin zinc mines, and at Blair, Nevada, a shovel

is used in mining gold ore. Generally, gold ore does

not exist in large enough bodies to warrant intro-

duction of steam-shovels, but none the less mining

engineers evidently need to know more about these

powerful machines. They have too long allowed

civil engineers their exclusive use. Whether or not

steam-shovels can be introduced to advantage is not

always easily determined. Their field is limited.

If the scale of work is such tlfat only one shovel

can be used, there is doubt as to their adaptability,

though in the Lake Superior region they are used

individually in 'milling' pits where the ore is

handled underground. In large work they permit

selection of material. In crowded quarters the rule

works the other way. Steam-shovel mining involves

more than ordering a shovel by telegraph. There

are problems of trackage, of grades, of J)lasting, and
of handling material, that are peculiar to this form

of work. Some of these are discussed in this issue

by Mr. E. E. Barker on the basis of experience at the

Ely copper mines.

STATE CHAPTERS of the American Mining Con-

gress are being organized: The usefulne.ss of

such chapters will depend on the character of the

men who go into them, and particularly on the

executive officer. The Colorado chapter is conspicu-

ously fortunate in the men who are active in its

affairs, and in its secretary, Mr. A. W. Warwick.
Regular and special meetings have been held for

discussion of bills introduced into the State Legisla-

lature and affecting mining. Active campaigns have

been inaugurated for and against a number of bills,

and there can be no doubt tliat much good is being

accomplished. The best way to fight a bad bill is

by well-directed publicity ; and there are always bad
bills. The best way to secure enactment of good
laws is by intelligent attention to the bills intro-

duced. Many a good cause has been lost by poor
presentation, and successful campaigns can only be

waged after thorough preparation. The man who
sits back and does nothing but criticize deserves
little sympathy if there remain a large field for his

activities in that direction. Organized effort is

essential to success. In California, since the prac-

tical demise of the California Jliners' Association,

there is no organization that can speak directly and
authoritatively for the mining industry. When any
law is proposed in which mining men are interested

they must work for or against it as individuals. The

bill that we discussed last week, proposing regula-

tion of smelters, is one of first importance to the

whole mining and chemical industry, and yet the

miners' side is being presented by a few men repre-

senting corporations directly interested. However
fair and able a presentation of the case these men
may make, their work will be discounted in advance
by their direct self-interest and the present anti-

corporation sentiment. The matter is, however, one
of vital import to many more than the managers of

sm«lters and acid works, and this instance is typical

of what comes up in every American State from time

to time. Mining men .should be fair about such

things. Don't leave the corporations to fight your

legislative battles and then object to 'big business'

in politics.

Mineral Resources of Japan

In one of our recent issues Mr. T. Haga described

some of the difficulties which have been encountered

in the operation of the Imperial Japanese Iron

Works at Wakamatsu, in the northwestern part of

the island of Kiushu. Iron and steel constitute

almost exactly one-half of the import trade of Japan

in mineral products, kerosene forming about one-half

of the remainder. In 1909 of a total mineral import

.

trade of 53,328,897 yen, iron and steel amounted tO'

26,878,724 and kerosene 11,657,300 yen. To offset:

this there was a total mineral export of 43,221,316-

yen, of which copper constituted 21,071,383 and coal'

17,297,139 yen. This situation presents certain fea-

tures of broad significance from a strategic stand-

point. Iron, steel, and kerosene are so essential to

the daily life of the Japanese nation that in the event

of a war the greatest inconvenience would result

from a blockade of commerce. The Japanese Gov-

ernment judged it wise to expend considerable sums

in an attempt to develop domestic sources of supply.

But the results attained have been most discourag-

ing. Extensive exploration failed to discover either

petroleum or iron in large enough quantities to be-

come the basis of an extensive industry, and the iron

works, which were constructed on an elaborate scale.

exhibit yearly losses of discouraging magnitude,

which the Government Board in charge, pressed for

funds to carry out the plans for extensive develop-

ment of all lines of industry, found an oppressive

biu-den. More recently there have been signs of re-

lief. Exploration work in Saghalien has shown the

existence of petroleum deposits that promise to be-

come important. Transport from Saghalien to Japan

in tank steamers would be easy, and both Saghalien

and Japan would profit if the crude oil were refined

in Japan. It is hoped by the expenditure of 13.000.-

000 yen at the Iron Works to reorganize the business

in such a mariner as to compete with imported iron

and steel. The ore supply is secured by a contract

for a supply of ore of bessemer grade, at a low price,

with the mines at Tayeh. China, and is buttressed

by the recent discoveries of iron ore in Korea, which

has already become a producer in a small way.

From a strategic standpoint the difference between

importing refined products and raw materials would

seem to be exactly the same as that between tweedle-
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duiii and tweedledee. How adequate returns are to

he derived from the sums expended on the attempts

to develop these two industries in the decade past, is

not clear. Nor is the export of coal to be regarded

as an >inalloyed benefit. The coal supply of Japan

is far from inexha\istible. and the Government looked

forward to the possibility of its exhaustion with

grave apprehension. With the acquisition of Korea

and southern ^Manchuria this problem has been

solved, since the Fu-shun mines now produce nearly

a million tons yearly, the Pen-hsi-hu are beginning

to produce, and Korea has already developed a small

output of good coal. These mines have been de-

veloped with capital furnished jointly by the Gov-

ernment and the principal colliery owners of Japan,

so that the important part which these new coal-

fields are already taking in supplying the export

trade is not a source of loss to the coal producers of

Japan, the profits from the ilanchurian and Korean

mines more than repaying any slight decrease of

profit in the operation of the mines in Japan, while

the great object of conserving her resources is firmly

secured.
,

The Belmont Mine Fire

The fire at the Belmont mine at Tonopah, Nevada,

has spread a feeling of sadness throughout the world

of metal mining. The story is the usual one of unpre-

paredness, of underestimation of danger, of prompt

response to the call for volunteers, and of heroic

efforts to rescue the men who wire trapi)ed. Both

officers and men did their full duty to the best of

their ability when once the danger was apprehended

;

still seventeen men are dead. 'Big Bill' Murphy
made two trips with the cage through the smoke,

bringing men to the surface. He went down a third

time never to return. His story is the same as that

of the twelve volunteers who at Cherry, Illinois, un-

der similar conditions, lost their lives in attempting

to rescue their fellows. "With all its faults, human
nature is a fine and noble thing; heroes are found in

every emergency. The pity is that the same sacrifice

must be made over and over.

In the great coal mine disaster in northern Illinois,

November 13, 1909, 259 men lost their lives because

of a small fire not promptly attended to, because

there were no adequate means of fighting a large

fire, because the men were not promptly notified,

and because there was no crew trained to fight fire

underground. The di.saster startled the world, and
in Illinois coal mines are now thoroughly equipped
with fire-fighting apparatus. Metal miners have

been wont to think of the great disasters as confined

to the collieries. The experience at the Belmont
indicates the contrary, and the accident there does

not stand alone. In the nearby Comstock district

stories are still told of the great and disastrous fire

that once raged underground for days and cost much
in life and property. At Butte. Montana, and at

Jtrome, Arizona, fire underground is a constant

menace. Only by unceasing vigilance and excellent

supervision have great disasters been avoided. But
thejf have been avoided ; and the lesson should sink

deeji.

The Belmont is an excellent mine, well run and

well managed in every particular. At the time of

the fire the men in control had taken all the usual

precautions, and before criticizing them it would be

well to ask how many mines are better prepared for

such an emergency. The fundamental trouble is

that the customary precautions are too few. It is

entirely too common to extend workings from a

shaft, winze, or ra^se, with only one outlet; to pro-

vide no control, and especiallj' no emergency con-

trol, for ventilation ; to use open lights carelessly

while handling combustible material; to have no

adequate water-supply or fire-fighting apparatus;

and more important still, to have no trained men or

predetermined system for fighting a fire. We have

been in and around mines for years, but we have

never seen a fire drill at any metal mine, and at biit

few have we learned of rules and regulations with

regard to fighting fire and rescuing men. Apparatus

is important, but training and plans count for more.

At none of the mines at Tonopah were there helmets

that the men might wear while working in the

smoke, and the two sent from Goldfield were incom-

plete. It is probably just as well that they were, for

a helmet is an element of danger rather than safety

when worn by a man unskilled in its use. Mr. J. R.

Williams has shown that the new apparatus requires

new tact'cs, and the whole plan must be thought ont

in advance. With such a plan, with proper equip-

ment, and with a corps of trained men, few if any

lives would have been lost at the Belmont. Each

mine, or at least each district, should have a volun-

teer crew of rescue-men, another of first-aid men,

and an adequate outfit for fighting fires. Methods of

handling such situations as that at the Belmont

should be thought out and discussed ; and a thorough

.system of promptly notifying the men throughout a

mine in ease of any accident, should be worked out

at every property. The United States Bureau of

:Mines is doing excellent work in demonstrations and

instruction along just these lines. So far its work

has been confined largely to the coal mines. When
the fire was discovered at Tonopah the nearest mine-

rescue car was at Alma. Wyoming. Though the en-

gineer in charge. Mr. Sumner S. Smith, made every

effort, delays at junction points and elsewhere pre-

vented his reaching the scene until Sunday after-

noon. In some such case, waiting for a delayed con-

nection may cost a score or more of lives. While he

arrived too late to be of immediate service, Mr.

Smith will remain and instruct a corps of men at

both Tonopah and Goldfield with a view to the next

contingency that may arise. This is fundamental

work and should be rapidly extended. If the present

Congress does not provide money for expanding this

work so as to cover all mines, its leaders will be

derelict in their duty.

The past is gone. For those that are dead we can

do nothing, though to their relatives and friends we

extend a comrade's sympathy. The future, however,

remains to us, and ISlr. W. IT. Murphy and the others

who were killed, will have died in vain if better

fire protection be not provided at the mines hot only

at Tonopah, but throughout the West.
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Stopes in Steam-Shovel

Mining

By E. E. Barker

How steep a slope may be carried in the bench

system of steam-shovel mining, has been the sub-

ject of much discussion. Possibly the following de-

tails of work in Nevada may be of interest to en-

gineers having similar problems to face.

The slope of the standing bank depends upon the

depth to be excavated, as well as the structure and

formation of the material, so that a rule can not

of a bank steeper than a slope of 1 to 1 almost im-

possible. In speaking of the slope ratio in this ar-

ticle, Ihe horizontal will be given first, as V/U to 1.

meaning 1
'/:; horizontal to 1, the vertical. In every

case the vertical is taken as the unit. Even if the

formation should be of more durable material, as

would be the case io granite or limestone, the neces-

sity for heavy blasting to loosen the banks in order

that steam-shovel operations could be carried on

would so shatter the walls as to prevent the stand-

ing of a bank steeper than 0.66 to 1, at most. The
recent failure of some slopes of th's ratio in the

Culebra cut at Panama only tends to prove that,

generall.v speaking, a slope of smaller angle is more

Fig. I. . Steam-Shovels at Ely, Nevada.

be formed to fit all conditions, but a general slope

may be determined on which to base calculations.

In the ease of steam-shovel mining of the large low-

grade copper deposits, the material mined is usu-

ally a variety of the so-called porphyry, which has

been subjected to a leaching action, leaving the

material in a very porous condition, as for example,

the monzonite-porphyry of the Ely district of

Nevada. In some cases, as, for example, the al-

tered schist of the Miami district, Arizona, the

material was originally much fractured, thousands

of veinlets crossing and re-crossing in all directions,

giving ready access to percolating waters. In both

cases the porphyry when mined, especially in the

sulphide zone, breaks into pieces rarely larger than

six inches in diameter and more often of a size of

which 50% will pass a half-inch screen, or else it

crumbles directly on exposure, making the holding

reliable in the end. Various reasons have been given

for these failures, such as surface flows, surface dis-

integration, or structural breaks. Since any of

these may occur in any formation, the greater the

reason for a slope that approaches the 1 to 1 ratio.

Since the height of a standing bank is a factor in

determining the slope, in the following discussion

a height of 50 ft. will be taken for the vertical dis-

tance between benches. This distance has been

found to be the most advisable for all purposes, in-

cluding the nearness to which one shovel-cut can

follow the one above, and safety in operating the

machines. The blasting of this bank is usually ac-

complished by the springing and tiring of churn-drill

holes, from 8 to 12 inches in diameter, drilled on

each bench by the ordinary portabh- churn-drill rig.

With this height the shovel is seldo^n in danger of

being buried by a slide, and with a horizontal bench



JIarch 4, 1911 MINING AND SCIENTIFIC PRESS 321

of 50 ft. the loading track is not so likely to be

buried by the blast, thus avoiding serious and costly

delays. Of course, higher banks can be carried, a

height of 200 ft. or more being possible, but this

Nvotdd necessitate tunnel-blasting, requiring a heavy

tonnage of explosives and naturally a much wider

bench, so that in working by benches or terraces

(he reason for tlic rejection of this method is obvi-

ous, to say iioth'ng of the care necessary to avoid

exposing the shovel and crew to danger from a

treacherous bank.

The accompanying photograph. Fig. 1. shows the

shovels in operation on their respective benches with

the higher one slightly in advance of the one below,

thus insuring an ample width of bench for the bank

when blasted. A churn-drill may be seen above the

lower shovel, and the waste and ore trains are in

position for loading. The cars in the right fore-

Flg. 2.

ground are loaded with ore, ready for shipment to

the mill.

A study of an actual section (Pig. 2) through a

bank of the steam-shovel ore-pit of the Nevada Con-
solidated Copper (;o. at Ely. Xevada (the material

being, as mentioned before, a monozite-porphyry)

shows that the slope between the benches from the

upper edge to the toe of the talus below, is a little

greater than 1 to 1. varying between 1.04 and 1.43,

or an average of 1.18 to 1. The talus, or broken
material, that has become loose and has fallen to the

bench below, as shown in the diatrram, w-ll always
be found at the foot of a bank, the quantity varying
in amount accordiiig to the condition of the .stand-

ing ground. In the analysis of a steeper section, as

shown in Fig. 3, the ratios of the corresponding
banks are somewhat less, varying t)ctween 0.8 and
1.18. or an average for the four banks of 0.9!) to 1.

The steepest bank in the shovel-pit is one in the

zone of sulph'de ore. shown aliove in Fig. 3, 52.9 ft.

high and standing at a ratio of 0.6 to 1. This bank
i* freshly cut and will stand at this ratio for only

a .short time, when disintegration will cause it to

crumble. It w.Ul he seen, then, that an avera^'e slope

for this height of bank and material will average
closely the ratio of 1 to 1. a little steeper in the

zone of sulphides and a little flatter in the oxidized

material above.

So far the discussion has dealt with banks between

the benches, not considering at all the general slope

from the bottom to the upper edge of the excavation,

which is the real question of moment. This ratio is,

of course, much larger since the added width of the

bench on which the shovel operates nearly doubles

the horizontal distance. In Fig. 2 this ratio over

all from the edge of the top to the toe of the bottom

bench, will be seen to be 1.92 to 1, and in Fig. 3,

1.76 to 1 for four benches. With the addition of

more benches the ratio will not remain the same,

but will grow larger by a decreasing amount. Using

the ideal section (P^ig. 4), with 1 to 1 slopes, 50-ft.

7ISO

Fig. 3.

benches and 50-ft. heights, the table below will b^

self-explanatory and tabulates the principle.

Number Horizontal Vertical

of benches, distance, distance.

150

250

350

450

550

100

150

200

250

300

Ratio of

slope.

1.50 to I

1.66 to 1

1.75 to 1

1.80 to 1

1.83 to 1

Difference.

0.16

0.09

0.05

0.03

From this table the formula below is deduced:

na+ (n-l)b
S =

8 =
no

4 X 50 -f- 3 X 50

or, substituting

= ,„„ = 1 / 5 to I

4 X 50 200

Let S equal the slope ratio : a equal the base of

the individual slope triangle : b equal the width of

bench ; c equal the vertical height of bank ; n equal

the number of benches.

Again, with c = 60 ft.; a = 50 ft; b = 60 ft.;

ti r= 6. we have

6X50 -f 5X60 600 ,««.„,
6X60 = H60 = *•''*' *° ^

In the selection of the width of bench, the decid-

ing factor is the slope taken by the blasted l)aiik.

Ordinary broken material will repose at a slope of

about IVj to 1, but the impetus given the broken
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rock in a blast usuallj^ causes the slope to form at

approximately the ratio of 2 to 1. Since the drill-

holes are placed about 10 ft. from the edge and the

blast loosens the ground for about 10 ft. more, the

bank, when blasted, lying at a slope of 2 to 1, as-

sumes the position of the dotted line at the top of

Pig. 4, still leaving 20 ft. clear on the bench below,

wh"ch gives ample room to safely accommodate the

APPHOXIUATl pos/no/f
rOI SIAST£D BAIIK

Slope 2 fo/

Fig. 1.

loading track without danger of being covered.

Prom the data at hand and with conditions as given

above, the section with the mininuim bench and the

maximum height and slope for economical operation,

is the one shown in Fig. 4, with a general slope of

1.75 to 1, or a corresponding ratio for the number
of terraces required.

COPPER IN RUSSIA

By S. H. Ball

In a recent interview published in the Boston News
Bureau, Mr. Ball, who recently returned from Siberia

where he investigated copper conditions, discussed

conditions as below.

Copper production in Kussia for the first six

months of 1910 amounted to approximately 25.000.-

000 lb., an increase of 33%. The yield of th=s metal

has been increasing considerably, the greatest factor

being the Ural region. There are four mining
regions in Russia, the Ural, Caucasus, Baikal, and
Kirghese Steppes. Although the heaviest increase

came from the Urals, substantial gains have also

been made by the mines of the Caucasus and
Kirghese Steppes. The increase in the Ural region

has been due primarily to the re-starting of the

Demidoffs smelter, which plant, owned by a private

estate, has been closed down for two or three years.

The Kyshtim Corporation has blown in two furnaces
of its new smelter of the Washoe type and is treat-

ing 600 tons of ore per day. The ore assays high in

sulphur and iron and the first matte carries 20%
copper. To obviate further smelting a basic con-

verter is being erected while an electrolytic refinery

is already in operation. Best prices obtainable for

copper are secured by this company. In all of Rus-
sia there is but one other electrolytic refining plant.

The Kyshtim estate covers 2000 square miles and a

railroad runs into the property. In the Kirghese
Steppes there are two important mines. The Spassky
mine in southwestern Siberia =s one of these. It has
a smelter at Spasskv, a coal mine at Karagandy, and
copper mines at Yuspenssky. A company railroad

connects all these points. June production was 221
tons, and by now should have reached 300 tons. The
shaft at the copper property is 490 ft. deep ; ore mns
from 14 to 18% copper. A cost of €2fl per ton has
been attained, and on November 10 the company
paid its first dividend. Its first six months' produc-
tion amounted to 2,573,172 lb., as compared with

1,760,436 in the same period of last year. The At-
baser Copper Pields Ltd. controls 281/4 square m^es,
the greater portion of which is covered by rock

of the ore-bearing series. The mine has been de-

veloped by six shafts, and ten drills are now at work.
A considerable tonnage has been won and a large

amount blocked out either by underground work or

drills. The ore occurs ither in flat or inclined sheets

which are from 18 to over 8 ft. in thickness. The ore

is high, averaging from 14 to 17% copper and con-

taining from 45 to 50 oz. silver per ton. The erec-

tion of a smelter is now being considered. The com-

pany also owns valuable coal claims.

COST OF LITHIUM

The operation of amblygonite mines in South

Dakota during the last two years has reduced the

price of lithium carbonate from $2.50 to 50c. per

poimd, and large quantities have been sold at still

lower prices. The carbonate is the lithium product

most used, and is emplo.ved in making .storage bat-

teries and fireworks and for medicinal purposes.

Lithhim, the metal, has no practical use. Lithium

bromide is used to some extent in photograph.v and

in medicine. In an advance chapter of the U. S.

Geological Surve.v's volume entitled 'IMineral Re-

sources of the United States, Calendar Year 1909.'

prepared b.v Frank L. Iless. the occurrence and ex-

trajction of lithium ores are discussed. In 1909

several carloads of amblygonite were taken from

the mines at Keystone, S. D.. and a few carloads

of spodumene were shipped from the same locality

b.v another company. Practically all the lithhim

compounds prepared in the United States in 1909

were extracted from these ores. The pamphlet can

be obtained free by applying to the Director of the

Geological Survev at Washington.

Wood ma,v be made acid and chloriiu'-proof In-

taking 6 lb. of wood-tar and melting it together with

12 lb. rosin in an iron kettle. Then stir in 8 lb. finel.v

powdered brick-dust. The wood must be perfectl.v

clean and dry before being painted over by the warm
preparation. An even better way is to paint the

siirface with the warm mixture of tar and rosin,

allow it to soak in slightly and then du«t it over

with the powdered brick. The coating must not be

took thick or it will soften in hot weather.
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Relation of Chemistry to

Metallurgy

By Arthur C. Claudet

•Among the large number of processes that might

be quoted as illustrating the debt of metallurgy to

chemistry. I venture to select the following:

(1) The 'cementation', or precipitation process

as applied to cupriferous pyrite at the mines in

the south of Spain, and in adjoining districts of

Portugal. This group of mines is traversed by a

belt of cupriferous pyrite, containing 2% copper,

with 46 to 50% sulphur. The processes used on the

spot for the extraction of the copper belong both

to chemistry and metallurgy. This is a case where

chemicals are formed naturally, and in place, for

the purpose of rendering the copper soluble. Briefly,

the process consists in building up enormous heaps

of mineral, so arranged that air can penetrate

through them ; water is pumped on them, and, aided

by the heat of the sun, chemical reactions are set

up; the copper sulphides are more easily oxidized

than the iron pyrite. and are dissolved by the water.

The resulting solution finds its way through the

mass of the ore, and. after passing through a filter-

bed of small pieces of pyrite, is led by suitable chan-

nels to precipitation-vats; where the copper is pre-

cipitated by means of pig iron, the precipitate being

subsequently collected and sent to the smelting

works. The pyrite heaps, after their copper content

has been extracted, are sold to sulphuric acid works,

whence, after burning out the sulphur, the oxidized

residue is sold to iron works to be smelted. The

copper precipitate is sold to the copper smelter.

This appears to be a simple process, but it has

its complications. The chemist must thoroughly un-

derstand the reactions in order to regulate the cost,

and to be able to produce a copper precipitate as

free as possible from impurities, so that the best

prices may be obtained. This requires metallurgical

as well as chemical knowledge, that is, information

concerning the requirements to which such products

must conform at the hands of the smelter and in

the market. In this process the main reactions are

as follows : Oxidation is promoted by the action

of the air, which is naturally warm owing to the

climate, penetrating through the heaps, helped by

the water percolating through them. When once

the oxidation commences, considerable heat is gene-

rated; thi.s must be carefully controlled. The cop-

per sulphide becomes copper sulphate, and the iron

sulphide becomes converted into ferrous and ferric

sulphates. The ferric salt exerts a powerful action

on the oxidation of further quantities of copper

sulphide, being thereby reduced to the ferrous state,

then re-oxidized to ferric sulphate, and so on. The

liquor issuing from the heaps contains a large pro-

portion of iron as ferric sulphate, and in order to

lessen the consumption of pig iron, this liquor is

led through filter-beds of fine ore, so that the ferric

•Abstract from Journal of the ftociety of Chemical In

dmtry. December 31, 1910.

sulphate becomes reduced mainly to ferrous. It

may here be remarked that much more iron is con-

sumed in precipitating the copper than is required

by theory, and this excess consumption is reduced

considerably, according to the proportion of the

ferric salt present in the liquor, before it enters the

precipitation-vats. The number of these vats, which

are filled with cast-iron pigs, and the length of the

series are determined by the work done by the iron;

that is, when the iron consumed costs more than the

worth of the copper precipitated, the liquor is run

to waste. In the iron precipitation process, the cop-

per precipitate gets contaminated by the impurities

present in the iron, and this affects the quality of

the precipitate produced during the final stages. The

pig iron used varies from 92 to 94% metallic iron,

the remainder being carbon and phosphorus. In

most descriptions of this leaching process the phos-

phorus is rarely mentioned. At certain stages of

the process the precipitate will therefore contain

considerable quantities of these two elements, car-

bon and phosphorus, and in addition arsenic from

the ore itself. The arsenic also is chiefly thrown

down in the final stages of the process. It is there-

fore desirable to collect the copper precipitate in

grades of quality, as by doing so the precipitate

will command a higher average price. The heaps,

after having been denuded of their copper, are sold

to sulphuric acid makers all over the world. On

the average, the washed pyrite contains 45 to 50%

sulphur, and the United States takes a considerably

larger tonnage than any other nation.

This is a brief description of an important in-

dustry. It requires considerable skill to keep costs

down to the lowest limit, and to effect this object

it requires well-trained technical men who possess

sound knowledge of mineral chemistry and metal-

lurgical requirements. Some years ago the ore was

roasted in heaps, but such enormous quantities of

sulphurous acid fume were evolved that the agricul-

tural country for miles around the mines was devas-

tated, and the Spanish Government insisted that the

mining companies should gradually abandon roast-

>ing and adopt the natural weathering process that

is now universal—an enlightened policy having re-

gard to the magnitude of the industry locally.

(2) The treatment of Spanish cupriferous pyrite

exported direct to Great Britain and other Euro-

pean countries for sulphur and copper extraction.

The composition of this ore is much the same as

given under No. 1, except that it is richer in copper.

This class of ore is first burned by the sulphuric

acid manufacturer to extract its sulphur. This re-

versal of the order of operations as practised in

Spain is an example of the influence of economics.

In both cases the ore is essentially the same, but

one or two per cent more copper permits of its direct

shipment to centres where metallurgical facilities

are greater, and where consequently a closer recov-

ery can be made, the additional profit outweighing

the freight. The burned ore is calcined with salt,

and lixiviated with waters containing hydrochloric

acid recovered from the furnace-gases by ordinary

condensation. The residue, representing the bulk
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of the ore, is thereafter sold to the iron smelter.

The liquors pass to vats where the silver and gold

{present in very small proportions) are separated

by means of soluble iodide, and then pass to vats

where the copper is precipitated by wrought-iron

scrap. The silver and copper precipitates are sold

to smelters.

Perhaps I may be allowed to touch upon the

Claudet iodide process used in conjunction with the

ordinary Longmaid & Henderson wet copper process

as practised on this class of ore, more especiall}'

as this process is now suffering a lingering death,

and I have no interest in it, the patent having

expired some years ago. I think I am correct in

saying that no other chemical process has ever been

able to make a profit out of an ore containing only

1 to 11/2 oz. silver per ton and 3 gr. gold, as the

Claudet process did some years ago.. This was only

possible on account of the conditions existing at

the time. First, the price of silver was 5s. per oz.

when the process was invented by my late father,

Frederic Claudet; now the price is under 2s. 6d.

per ounce. Second, it was only applicable to copper

ores when treated by the Longmaid-Henderson proc-

ess; these were practically limited to Spanish cu-

priferous pyrite. The use of this silver process does

not interfere with the subsequent precipitation of

the copper. In the Longmaid-Henderson process the

roasted pyrite, called 'burnt ore', obtained from the

sulphuric-acid makers and containing 3 to 41/0%

copper, is calcined with 10 to 15% rock salt, and
the chloridized ore lixiviated with acid water; the

resulting solution is then run into vats and the

copper precipitated by iron. The strong chloride

liquor held the silver chloride in solution, while

silver iodide was found to be practically insoluble.

The method adopted was to place a series of vats

in front of the copper precipitation-vats, and sepa-

rate the silver therein as insoluble argentic iodide

by means of a soluble iodide; the liquor was al-

lowed to settle, decanted, and passed to the copper

precipitation-vats. The silver iodide was collected

and reduced to spongy metal by means of zuic, the

zinc iodide being used for a further precipitation'

of silver. About 1 oz. of silver and 2 or 3 gr. of

gold per ton of original ore were saved, and large

profits were made. Under normal conditions, about

10 to 15% of the iodide was lost. The only condi-

tion required in the iodide process is that the cal-

cination of the burnt ore with salt needs careful reg-

ulation in order to prevent the formation of sub-

chloride of copper, which, if formed in any consid-

erable quantity, militates against the success of the

process, cuprous iodide being produced with a loss

in iodide. The silver residue, containing 500 to

15,000 oz. silver per ton, was smelted in the usual

way.

(3) Pyritic smelting.—In this case it is the met-
allurgist who comes first. The direct smelting of

low-grade pyritic copper ore, perhaps containing
silver and gold, which by any other process would
be of no value, is now successfully conducted in

various parts of the world. The object to be at-

tained is to perform the smelting operation in such

a way as by a first smelting to obtain a matte con-

taining 20 to 25% copper, then by a second smelting

to obtain a matte containing 45 to 50% copper, the

slag from this operation being rich enough to add

to the first smelting. This rich matte is then run

into converters of the bessemer type, and by blow-

ing air through the mass the combustion of the sul-

phur is effected, a blister copper containing over

90% of the copper originally present in the ore is

obtained, and 95% of the silver and gold is col-

lected. Pyritic smelting has the advantage of avoid-

ing the first roa.sting operation, as it deals with the

metallic sulphides direct, in place o^ their oxides,

and by utilizing the calorific value of a large pro-

portion of both the sulphur and the ferrous

iron in the blast-furnace, permits of a great reduc-

tion in the consumption of coke, an expensive item

in cupola smelting. That portion of the iron which

is oxidized forms a base for the silica and thus

reduces the consumption of extraneous flux. The

portion of ferrous sulphide that remains unoxidized

falls as matte, carrying the copper with it.

Pyritic smelting is also practised with pyritic

gold and silver ores containing but little copper.

Some proportion of the latter is, however, necessary

to act as a collector of the precious metals, which

the ferrous sulphide matte alone is incapable of

doing completely. As small a quantity as 1/4 to 14%
copper may, in some cases, be sufficient to effect

the collection of gold and silver into the matte.

Pyritic smelting, in spite of its apparent simplicity,

demands constant watchfulness on the part of the

metallurgist to secure its maximum advantages.

This product is sold to the copper refiner and treated

by electro-chemical means, separating copper of

99.9% and over, practically free from impurities,

the silver and gold with the impurities remaining

in the form of a mud, which is again sold to smelt-

ers for re-treatment.

The electrolytic refining of the blister copper is

a task belonging to the chemist, but he plays an

even more important part in the recovery of sul-

phur from the furnace-gases evolved in huge quan-

tities during the smelting processes that yield the

copper matte. This work has been forced on the

chemist on account of the devastating effect of the

sulphurous acid gases on vegetation. Agricultural

land has suffered so much from their action that

unless some method for their elimination from the

air were found possible, pyritic smelting in most

cases would have to cease, and large smelting works

would be compelled to stop. The best way to sup-

press a nuisance is to turn the cause into a source

of profit. During the last few years these deleteri--

ous gases have been turned to account, and large

quantities of sulphuric acid are now made from

them by the 'contact' process, and the intensive

chamber process. In dealing with immense quan-

tities of ore. as in pyritic smelting, every endeavor

in the way of reducing working costs has to be

made, and as the plant must be made and designed

for as nearly automatic working as possible, the

mechanical engineer takes a prominent part. I may

mention here that the sulphuric acid is mainly used
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for the manufacture of superphosphates, the raw

phosphates being shipped to the works from a long

distance. Thus, instead of pyritic smelting being

a curse to the agriculturist, it becomes a blessing.

(4) Broken Hill leaxi-zinc-silver sulphide ores.

Here the whole treatment consists in an association

of chemical and metallurgical processes gradually

evolved during a period of many years. The ore

consists of an intimate mixture of galena and zinc-

blende, with garnetiferous schist, but the rocky

gangue has so high a specific gravity that it can not

be separated by ordinary methods from the blende.

Hence for many years the zinc tailing (after separa-

tion of the bulk of the lead) lay accumulating, in

millions of tons, awaiting the advent of a suitable

recovery process for zinc. At the present time the

ore is crushed and jigged, and a concentrate pro-

duced containing 65 to 70% lead, 5 to 10% zinc,

and about 20 oz. silver per ton of concentrate. This

is smelted to obtain lead containing the silver and

a small quantity of gold. The lead is desilverized

in the ordinary way. producing almost pure market

lead, and silver bullion containing an amount of

gold sufficient at least to pay the cost of refining

and a possible additional profit. Here you will real-

ize that the metallurgist and the chemist are equally

necessary.

The lead concentrate is now more successfully

smelted by interposing, before smelting, an agglo-

meration process such as the 'pot-roasting' process,

which consists in roasting concentrate mixed with

lime, or carbonate of lime, yielding a product that

is in a suitable mechanical condition for smelting,

and making sulphurous acid more simply and

cheaply. The first to prove the great efficacy and

economy of 'pot-roasting' processes were Hunting-

ton and Heberlein, these inventors using lime. Car-

miehael and Bradford modified the method by the

employment of gypsum. Savelsburg uses carbonate

of lime. In essential features these various meth-
ods closely resemble one another. The crushed ore

or concentrate, after incomplete roasting to a low

sulphur content (say 6 to 7%), is mixed with a

suitable amount of reagent, charged into a 'pot'

or other receptacle, ignited at the bottom, and
'blown" by a strong air current. The reaction being

strongly exothermic, no additional fuel is required,

and torrents of sulphurous acid are evolved. After

the 'blow' is complete the agglomerate is discharged

(broken by the fall into suitably sized lumps), and
sent direct to the blast-furnace for reduction to

lead-silver bullion. Not only is the necessary agglo-

meration economically effected in this wa.v, but

richer sulphurous acid gases are claimed to result

for utilization as acid, while, finally, the lead re-

covery is increased by some 6 or 7 per cent.

In producing the lead concentrflte. the zinc tail-

ing (a product known locally as 'middlings') car-

ries considerably more zinc, weight for weight, than
the original ore, considerably less lead, and about
the same amount of silver. After years of experi-

ment, physico-chemical processes have at length

been devised for the treatment of this product also.

It is ground fine, pulped with slightly acid water,

and then stirred with a small quantity of oil. The

oil coats the particles of sulphides with a thin film.

These oiled particles are brought to the water sur-

face and, having once broken through it, they float

by virtue of the surface tension of the water. In

two or three instances the raising of the oiled sul-

phides to the surface is effected by causing small gas

bubbles to become attached to them while sub-

merged. The scum or film of valuable metals is

removed bj- different mechanical methods, while the

gangue or valueless material is left unaffected in

the liquor, and after subsidence and separation, is

sent to the waste-heap. Over a million tons of ac-

cumulated tailing has been treated at great profit

by this essentially physical method, and Broken Hill

has now become as great a zinc producer as it for-

merly was famous for its lead and silver. Already

one mine alone produces one-tenth of the world's

total output of zinc ore. In this wa.v, valuable

products are obtained at the present time. Here

the physicist, the chemist, and the mechanical en-

gineer help the metallurgist. If. however, this zinc

concentrate is smelted for the production of spelter

on the spot, then the metallurgist takes a prominent

position; but the chemist does also, for in the pro-

duction of spelter the concentrate must be roasted,

and he has to endeavor to turn to account the sul-

phurous fume from the roasting to form sulphuric

acid, to be used, if possible, in the production of

superphosphates.

(5) The mantifacture of copper sulphate. At first

sight this would seem to be a chemical process, pure

and simple, but on looking into it, various metal-

lurgical operations are found to play a part in the

process. Copper sulphate is produced on a large

scale, either by the direct treatment of smelted

copper or as a by-product from some other process,

such as in the refining of silver and gold bullion,

where copper is u^d as a reagent, and has to be

recovered.

As a direct process, the smelter in its operations

produces copper bars, which may contain silver and

gold; these are granulated and treated with sul-

phuric acid, and, with the aid of air, the copper is

brought into solution, from which the copper sul-

phate is crystallized out, leaving an insoluble residue

which is smelted for its silver and gold. An im-

portant factor in this process is that iron sulphate,

the enemy of copper sulphate, is nearly absent from

the copper sulphate crystals. As a by-product, this

salt is obtained in the process of refining silver and

gold bullion, a .suitable alloy being made up by

melting the bullion with silver 21/4 times the weight

of gold and copper Vi the weight. This mixture

is granulated and boiled with sulphuric acid in suit-

able vessels; the gold remains as a mud, which is

collected and melted into bars; the silver goes into

solution and is precipitated by metallic copper, to

be melted into silver bars. The liquor is then sub-

.iected to crystallization and yields copper sulphate,

thus recovering in a marketable form the original

copper added in the refining process to precipitate

the silver.

(6) The cyanide process of gold extraction is an
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instance of the help that the chemist can give the

metallurgist. It is a purely chemical process, which

both increases the extraction of gold from ores and

enables greater profits to be made than if any other

process were adopted. Although apparently simple

in application and in the plant required, reactions

of great complexity occur, and as the cyanide solu-

tions are used over and over again, they become
highly complex in constitution and require careful

study, because the compounds produced may accel-

erate or retard the solution of gold. The zine-gold

mvid produced has to be refined by acids, and smelted
to produce bars of bullion. One process of refining

this mud is cupellation with litharge in a large fur-

nace, involving a purely metallurgical operation.

Without the aid of the cyanide process, the gold
extraction obtained from the Rand .ores would be

20 to 30% less than at present. The application

during the last few years of the process to silver

ores, especially in Mexico and the United States,

must be noted. The large quantity of cyanide re-

quired for precious-metal extraction necessitated im-

provements in its manufacture to reduce its cost of

production, and thus the metallurgy of gold has
benefited a large chemical industry.

It may be recalled that at the outset of the cya-

nide process potassium cyanide cost 4s. per pound,
and the consumption of this chemical was high.

Thanks to the aid of the industrial chemist, potas-

sium cyanide now costs nearer 6d. per pound, while
the consumption has been reduced (as regards loss)

to but very few ounces per ton of ore. In a recent

case brought before the notice of the Institution of

Mining and Metallurgy the total cost of extracting

gold from one ton of ore, for potassium cyanide,

power, and labor, amounted to only 11 pence.

(7) The Peaj-ce process of treating auriferous

copper was the product of both chemist and metal-

lurgist. The main feature in thfs process, which has
now been replaced by later methods, was the dis-

covery by Richard Pearce that a granulated alloy

of copper and gold, when melted with iron pyrite,

yielded some of its copper to form a matte, but
the gold remained in the unattacked copper ; by re-

peating the process a number of times the whole of

the copper is separated from the gold. This method
was worked in conjunction with the well known
Swansea smelting and the Ziervogel processes, the

latter of which is of a purely chemical nature.

(8) Treatment of the arsenical cobalt and nickel-

silver ores now being mined in Ontario affords an
interesting field for research work for the chemist
and the metallurgist. These ores are rich in silver,

often yielding several thousand ounces per ton.

Great difficulties are involved in their satisfactory

treatment
; arsenic may reach up to 30%, cobalt and

nickel 10 to 15%, in each case. Efforts have also

been made to save not only the silver, but also the
cobalt, nickel, and arsenic. The present treatment
is to smelt these ores with lead, thereby extracting
a large proportion of the silver; in this operation
a speiss is obtained consisting of arsenic, cobalt, and
nickel, with several hundred ounces of silver per
ton.

DONT'S AND EXPLOSIVES

Miners' Circular No. 1, the first of a series to be

written in plain, non-technical language for the

benefit of the miner, has just been issued by the

Federal Bureau of Mines. It contains the names
of the permissible explosives tested by the Bureau

at its Pittsburg station up to November 15, 1910,

and gives precautions as to their use. Permissible

explosives give a short and relatively cool flame

that is less likely to ignite inflammable gas or coal-

dust than is the longer and hotter flame of dyna-

mite or the longer and much more lasting flame of

black powder. Because they can be used with

greater safety, permissible explosives have taken

the place of other explosives in many coal mines

in the United States during the last two years, and

their use ts increasing rapidly. The following pre-

cautions are urged by the Bureau of Mines: Don't

store detonators with explosives; don't open pack-

ages of explosives in a magazine; don't open pack-

ages of explosives with a nail-puller, pick, or chisel;

don't store explosives in a hot or damp place;

don't store explosives containing nitroglycerin so

that the cartridges stand on end; don't repair a

magazine until all explosives are removed from it

;

don 't use permissible explosives, or other explosives,

that are frozen or partly frozen : don 't thaw frozen

explosives before an open fire, in a stove, near a

boiler, near steam-pipes, or by placing cartridges

in hot water; don't put hot water or steam-pipes

in a magazine for thawing purposes: don't carry

detonators and explosives in the same package;

don't handle detonators or explosives near an open

flame : don 't expose detonators or explosives to the

sun for any length of time; don't open a package

of explosive until ready to use the explosive, then

use it promptly : don 't handle explosives carelessly

;

don't use more than li/u lb. of any permissible ex-

plosive for one shot in a coal mine: don't use a

detonator (blasting cap) or electric detonator of

less strength than No. 6; don't crimp a detonator

(blasting cap) around a fuse with the teeth: don"t

economize by using a short length of fuse : don "t

use in a gaseous coal mine any fuse or other device

which emits flame or sparks; don't use coal cut-

tings or 'slack' or any combustible material for

stemming; don't use a metal tamping-rod—a copper-

tipped rod is not to be recommended, wooden rods

being safer; don't use two kinds of explosives in

the same drill-hole; don't return to the face until

at least five minutes after a shot has been fired;

don't breathe the gases from the shot: don't return

to the face after a misfire for at least one-half hour

;

don't attempt to draw the charge in case of a mis-

fire; don't leave any detonators or explosives in a

mine over night; don't charge or load any hole

which has not been properly placed or has been

drilled 'on the solid'; don't light the fuse of depend-

ent shots at the same time the first shot is lighted;

don't expect to get satisfactory results wih a per-

missible explosive or any explosive Avhen a miner

uses it for the first time ; don 't think that permissible

explosives can take the place of other precautions.
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A South Dakota Dredge

The Castle Creek Hydraulic Gold Mining Co.,

owning placer ground near Mystic, in the central

part of the Black Hills, expects to begin dredging

this spring. The hull and framework have already

been erected, and the machinery is to be set up as

•soon as the weather will permit. The dredge is

being built by the Stearns-Roger Manufacturing Co.

of Denver, under the supervision of J. R. Hender-

son, whose long experience with the Yuba Construc-

tion Co. and the Boston machine-shop at Oroville,

assures a good boat. The dredge is of the Cali-

fornia type, with close-connected buckets of 5-cu.

ft. capacity. The hull is 102 ft. long, 36 ft. 7 in.

wide at water-line, 42 ft. wide at deck-line, 7 ft.

10 in. deep, and contains about 230.000 ft. of the

best Oregon lumber. The accompanying figure

gives a very good view of the boat, showing the

framework. It will be noticed that standard lines

have been closely followed. One particular

feature in connection with the framing is

the substitution for the old cast-iron wash-

ers, which are placed on top of the string-

ers, of an angle-iron connection, do'ng away
with all ca.st iron in the framing and giving

a much safer material with which to work.

The upper and lower tumblers, main driv-

ing-gears, the buckets, and the rollers, arc

made of Tisco steel. The digging ladder, of

structural steel, is designed for work at a

depth of 35 ft. below water-line. The re-

volving screen is 6 ft. outside diameter. 2(3

ft. long over all, and composed of six longi-

tudinal T-bars, 4 by 4 by Va in. The per-

forated screen-plates are made i/. in. thick,

the holes being reamed to give a slightly

larger outside diameter to' allow material to pass
freely. On the inside of the screens are placed
longitudinal bars for breaking up the clay balls.

The screen is carried on friction rollers iu the usual
way.

The pumps are of Buffalo Steam Pump Co. manu-
facture, and are of the standard centrifugal type,
the main pump being 10 inches anad the auxiliary 3.

These pumps are direct-connected to electric motors.
The entire dredge is electrically driven, the motors
being of General Electric Co. manufacture, 2300
volts, alternating current. The current is furnished
by a power-plant placed on the bank, equipped with
horizontal tubular boilers, Corliss engine, and Gen-
eral Electric generator.

The spuds are 24 by 36 in. and 50 ft. long. In
steel spuds the method of construction has rcfpiired

countersunk rivet-heads, which, as ordinarily made,
weaken the structure. The tremendous strain con-

centrated upon the spud point causes the rivets

sooner or later to loosen, and makes replacement
of the spud necessarj', together with extensive re-

pairs. To overcome this trouble the builders of the

Castle Creek dredge are providing a si)ecial con-

struction whereby, by means of angle-iron cover-

ing, the line of the spud is brought out l)eyon(l the

edge of the web plate, so that the rivet-heads can

be left full ; in other words, they are not required

to be countersunk, with the exception of the few
heads which come directly into the angle-iron pro-

tector. Another detail is the milling off of the

lower end of the structural portion of the spud, so

that where it enters into and rests upon the cast-

steel spud point, the fit is accurate. The cast-steel

spud point is made with a shoulder, and the recess

caused by this shoulder, into which the structural

portion enters, is also machined. This gives an
excellent bearing point, with contact all over the

surfaces on the sides taking the pull. The spud
point is made extra long and of circular section,

so that there are no projections or angles to catch

when swinging the dredge.

The stacker ladder is approximately 100 ft. long

and carries a 30-in. wide, 7-ply conveyor-belt. The
idlers are troughing, of the Webster manufacture.

The lower tumbler-bearings are of the swivel type,

similar tq those in use on the El Oro dredges at

Castle Creek Dredge, Mystic, South Dakota.

Oroville. In general, the dredge follows the latest

approved construction, but in man.v details innova-

tions have been made. For instance, larger bear-

ings and a larger proportion of pin area have been

allowed. These, though unimportant as regards the

general constructiofi of the dredge, are expected to

prove extremely important as bearing on the con-

tinuous operation of the machinery and of the parts

of the dredge, as well as on repair costs.

WORLD'S SPELTER PRODUCTION

United States Geological Survey figures for 1909

and 1910, comp'ed by C. E. Siebenthal, are as below,

the figures being given in tons of 2000 lb., and those

for 1910 subject to revision.'

Locality. 1909. 1910.

Australia 560

Austria and Italy 13,931 14,667

Belgium 184,194 190,243

France and Spain 61,859 64,075

Rhine district (Germany) 82,863 96,454

Silesian district (Germany) 159,731 154,605

Great Britain 65,422 69,535

Holland 21,548 23,123

Poland 8.758 8,960

United States 255,760 269,184

Total 854,066 891,406
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Proposed Mineral Law for

State of Texas

The following is an abstract of a proposed new

law governing the entry and purchase of mineral

lands in Texas. The original draft was prepared by

a committee from the Chamber of Commerce of El

Paso, and a copy has been furnished by H. Vincent

Wallace, one of its members.

Section 1.—All land which is now owned by the

State of Texas, or the Public Free School land of

said State, Asylum, and University land, and all land

which may hereafter be so owned, also all land so

owned which has been heretofore sold with a reserva-

tion of minerals therein, are included within the pro-

vision of this Act, and shall be declared to be free

and open to exploration, location, and purchase, by

citizens of the United States and those who have de-

clared their intention to become such, under regula-

tions prescribed by law, and none other shall acquire

rights under this act.

Section 2.—That mineral lands or claims referred

to in this Bill shall be known respectively as : (a)

lode claims; (b) bedded deposit claims ^ (c) oil or

natural gas claims.

Section 3. Lode Claims.—Mining claims upon
veins, lodes, reefs, or ledges of quartz or other rock

in place, bearing gold, silver, lead, tin, copper, anti-

mony, bismuth, cinnabar, zinc, vanadium, molyb-

denum, uranium, manganese, or other valuable de-

posits shall not exceed 1500 ft. in length by 600 ft.

in width, measured in a horizontal plane, and no

location or filing of a lode claim shall be made until

the actual discovery of the vein or lode in place

within the limits of the claim located. The claim or

location shall be rectangular in form. The two ends

and the two sides shall be parallel respectively.

Section 4.—The locators of all mining locations on

lode claims heretofore made or which shall hereafter

be made on any mineral vein, lode, or ledge, situated

in the State of Texas, their heirs and assigns, so

long as they comply with the laws of the State of

Texas governing their possessory title, shall have

the exclusive right of possession and enjoyment of

all the surface included within the lines of their

location, and all veins, lodes, and ledges which lie

inside such surface lines extended downward ver-

ticall.y, and nothing in this Section shall authorize

the locator or possessor of a vein or lode which ex-

tends in its downward course beyond the vertical

lines of his claim, to enier upon the surface of a

claim owned or possessed b.y another.

Sections 5 to 9, covering Contents of Location No-

tice, How to Locate a Lode Claim, Equivalent Dis-

covery Work, Time for Discovery Work, and Annual

Expenditure, are similar to the corresponding pro-

visions of the State Law of Arizona.

Section 10. Affidavit of Annual Labor.—This pro-

vides for the filing of an affidavit in the usual form,

on or before March 31 of each year.

Section 11. Bedded Deposit Claims.—Deposits of

alum, asphaltum, soda, sulphur, kaolin, fire-cla.v.

borax beds, auriferous cement or auriferous gravel,

marble, mica, slate, gypsum, phosphate, guano, and

deposits containing precious stones or gems which

do not occur in veins, building stone, and coal shall

be known as bedded deposit claims. Also bedded de-

posits or finely disseminated sheets of porphyry rock

which contain copper or other valuable mineral but

which cannot be traced as veins on the surface shall

be classed as bedded deposits.

Section 12.—A bedded deposit claim shall be sub-

jected to location and entry in the same manner as

for a lode claim, except that their exterior limits

shall conform to the legal subdivisions of the Public

Survey, and the size of the claim is limited to 20

acres to each individual or person, and an associa-

tion of persons may locate a claim in common, not

exceeding 20 acres to each individual in the associa-

tion, and not exceeding 160 acres to the entire asso-

ciation.

Section 13. Provision for Locating Lode or

Bedded-Deposit Claims on Lands, the Surface Rights

to Which Have Been Sold by the State, with the

Reservation of Minerals Thereon.—In the event any

land included within the operation of this Act has

been heretofore sold by the State with a reservation

of the mineral therein for the State or University or

Asylum or Public Free School fund or has been pur-

chased by one with a waiver of such one's right to

the mineral therein, or if such land should be sold

or purchased, the mineral therein which comes Avith-

in the provisions of this Act shall be subject to pros-

pecting and location, either as lode or bedded-de-

posit claims, as hereinbefore provided, and may be

sold by the State as hereinbefore provided. Any-

one desiring to prospect in land described and speci-

fied hereinbefore in this Section 13. shall proceed in

the following manner: In case the owner or owners

of such surface rights and the person or persons

making the discovery or location cannot agree as to

the value of, or damage to such surface rights, then

each party or parties shall name an appraiser and

both appraisers present their valuation to the owner

and locator, respectively, within fifteen days time

counted from the day they are nominated. If the

appraisers do not agree, the matter in controversy

or right, shall be subject to arbitration as provided

in Title 6, Chapter I. Texas Civil Statutes, Volume 1.

Section 14. Patents for Lode and Bedded De-

posit Claims, How Obtained.—Any person, associa-

tion, or corporation authorized to locate a claim

under this Act, having claimed and located a piece

of land for such ptirposes, who has or have complied

with the terms of this Act, may file in the General

Land Office an application for patent, under oath,

showing such compliance, together with a plat and

field notes of the cla^m or claims in common, made

by or under the direction of the General Land

Office, showing accurately the boundaries of the

claim or claims, which shall be distinctly marked

by monuments on the ground, and shall post a

cojiy of such plat, together with a notice of such

application for patent, in a conspicuous place on

the land embraced in such plat previous to the filing

of the application for a patent, and shall file an
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affidavit of at least two persons that such notice has

been posted, and shall file a copy of the notice in

such Land Office, and shall thereupon be entitled

to a patent for the land in the manner following:

The Commissioner of the General Land Office, upon

the filing of such application, plat, field notes, no-

tices, and affidavits, shall publish a notice that such

application has been made, for the period of sixty

days, in a newspaper to be by him designated as

published nearest to such claim, and he shall also

post such notice in his office for the same period.

The claimant at the time of filing the application.

or at any time thereafter, within the sixty days of

publication, shall file with the Commissioner a cer-

tificate of the County Surveyor or his deputy, or

properly qualified Mineral Surveyor if such be ap-

pointed, that five hundred dollars worth of work
or labor has been expended or improvements made
upon the claim bj' himself or his grantors; that the

plat is correct, with such further description by

such reference to natural objects or permanent mon-

uments as shall identify the claim, and furnish an

accurate description to be incorporated in the pat-

ent. At the expiration of the sixty days of publica-

tion the claimant shall file his affidavit, showing

that the plat and notice have been posted in a con-

spicuous place on the claim during such period of

publication. If no adverse claim shall have been

filed, with the Commissioner of the Land Office, at

the expiration of the sixty days of publication, it

shall be assumed that the applicant is entitled to

a patent, upon the payment to the proper officer f)f

five dollars per acre, and that no adverse claim

exists; and thereafter no objection from third par-

ties to the issuance of a patent .shall be heard, ex-

cept it be shown that the applicant has failed to

comply with the terms of this Section.

Section 15.—Where an adverse claim is filed dur-

ing the period of publication, it shall be upon the

oath of the person or persons making the same, and
shall show the nature, boundaries, and extent of

such adverse claim, and all proceedings, except the

publication of notice and making and filing of the

affidavit thereof, shall be stayed until the contro-

versy shall have been settled or decided by a court

of competent jurisdiction, or the adverse claim

waived. It shall be the duty of the adverse claim-

ant, within thirty days after filing his claim, to

commence proceedings in a court of competent juris-

diction, to determine the question of the right of

possession and prosecute the same with a reason-

able diligence to final judgment; and a failure .so

to do shall be a waiver of the adverse claim. After

such judgment shall have been rendered, the party

entitled to the possession of the claim, or any por-

tion thereof, may, without giving further notice, file

a certified copy of the judgment roll with the Com-
missioner of the Land Office, together with the

proper certificate that the requisite amount of labor

has been expended or improvements made thereon.

and shall pay to the proper officer five dollars ))er

acre for his claim, together with the proper fees.

whereupon the whole proceedings and the judgniont-

roll shall be certified by the Register to the Commis-

sioner of the Land Office, and a patent shall be issued

thereon for the claim, or such portion thereof as

the applicant shall appear, from the decision of the

court, to rightly possess.

Section 16. Bedded Deposit Claims, as described
in Section 11 of this Act, shall be subject to entry
and patent, under like circumstances and conditions,

and upon similar proceedings as are provided for

Lode Claims; but where the lands have been pre-

viously surveyed, the entry in its exterior limits

shall conform to the legal subdivisions of the lands.

Section 17. Failure to Contribute.—This is iden-

tical with the corresponding section in the ;Mining

Regulations of the United States.

Section 18. Oil, Petroleum, or Natural Gas Claims.

Any person or association of persons desiring to

prospect for oil, petroleum, or natural gas on land

which is now owned by the State of Texas or the

Public School land of said State, and all land which
may hereafter be so owned, also all land which has

heretofore been sold with a reservation of minerals

therein, may do so in the following manner: (a) By
filing his application, accompanied by the five-dollar

fee, with the County Surveyor, for a permit to ex-

plore and prospect for oil, petroleum, and natural

gas. (h) It shall be the duty of the County Sur-

veyor to forthwith transmit such application to the

Commi.ssioner of the General Land Office, who upon
receipt of a fee of one dollar is hereby authorized

to grant to any person or association of persons,

corporate or otherwise, a permit, to be recorded

in the General Land Office, for an exclusive r^ght

to explore and prospect for petroleum, oil, or natural

gas, all of same during a term of not to exceed two
years, upon a designated tract of Public Land. That

upon the termination of the period for which the

original permit was granted, and the receipt of sat-

isfactory evidence of the compliance with the con-

ditions prescribed in the succeeding clauses c and

d of this Section 18, when such compliance shall

!iot have led to the discovery of oil or gas in com-

mercial quantities, during the two years covered by

such original permit, then the Commissioner of the

General Land Office shall grant an extension of the

permit for one year, upon the payment by the ap-

plicant or his successors in interest, of an additional

fee of one dollar per acre. No extension, however,

shall be granted, unless satisfactory proof has been

duly submitted, as set forth in clauses c and d of

this Section, of the development of such claim. Pro-

vided, that the land included in any one permit,

granted under this Act, shall not exceed one hun-

dred and sixty acres, and that it shall be in a com-

pact body, whose boundaries shall coincide with the

legal subdivisions of Public Land Survej's. (f) That

before the expiration of six months from' the date

of permit, the holder or owner of the permit shall

commence actual work leading to the physical de-

velopment of said claim, and on or before the ex-

piration of twelve months from the date of the per-

mit, said holder shall file in the General Land Office

his sworn .statement that such actual work leading

to the physical development of the claim was begun

within the six months period dating from the date
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of the permit, and that oil or gas has been discov-

ered, or at least one thousand dollars has been ex-

pended in drilling, or in purchase of machinery,

the installation of water-supply, or other work nec-

essary precedent to, valuable for, and leading up

to the discovery of oil or gas, and that a continuous

and bona fide attempt at development has been made
during the six months preceding the filing of said

statement; failure to file such a statement, or filing

a statement untrue or false, shall work immediate
revocation of the permit and termination of the

rights of the locator under this Act. (d) That dur-

ing the second year of this permit the holder thereof

shall be required to expend not less than three thou-

sand dollars in the physical development of such

claim in the manner specified in the preceding clause

c of this Section, and the holder shall file with the

Commissioner of the General Land Office a sworn
statement that such expenditure was made as set

forth in the preceding clause c.

Section 19.—That an assignment by sale, mort-

gage, or other forms of transfer may be made to

any person, association, or corporation qualified to

acquire a permit in his or its own right, and such

assignment shall be filed in the General Land Office

within thirty days after such assignment.

Section 20.—That at any time after granting a

prospector's permit or its extension, and before its

expiration and cancellation, or the expiration or

cancellation of its extension, and before the filing

in the General Land Office by the applicant or his

successors in .interest, of satisfactory proof of the

discovery of oil or gas in commercial quantities,

which filing must be made within thirty days after

actual discovery, the applicant shall have a prefer-

ential right to lease the land included in the permit

under the following conditions : (a) The lease shall

be granted for a period of years, or such

portion thereof as the lessee shall elect, with the

option of a renewal and renewals for equal or

shorter periods, (h) Application for a lease for the

land applied for shall be made within sixty days

after the filing of proof of discovery, (c) A roy-

alty of ten per cent of the gross receipts for the

sale of the oil or gas shall be paid semi-annually,

dates of payment to be fixed by the Commissioner

of the General Land Office, and paid by the lessee,

on the basis of sworn statements of the amount of

those receipts submitted by him, on dates of pay-

ment as indicated by the Commissioner of the Gen-

eral Land Office, but the book and accounts shall

be open to examination and inspection at all times

by State officers. And said royalties shall become

a prior lien upon all productions of oil or gas from
said lease, (d) In the event any land included

within the operation of this Section has been here-

tofore sold by the State with a reservation of the

mineral therein to the State or Public Free School

or Asylum fund, or has been purchased by one with

a waiver of such one 's rights to the mineral therein,

it shall be subject to prospect and leasing as set forth

in this Section, and such purchaser who has waived
his rights to mineral shall receive one-half of the

royalties derived by the fund to which such roval-

ties are accredited, and .such royalties shall be in

compensation for rights of ingress or egress and
for damages done to such surface owner.

Section 21.—Chapter LXXI, Revised Statutes of

1895, and Chapter 99, pa.ssed at the regular session

of the Twenty-ninth Legislature and approved April

15, 1905, both of which relate to the sale of mineral

lands, are hereby repealed.

Section 22.—The fact that there has been sold

much land with the reservation of minerals therein,

and there being no law providing for the sale of

the minerals in such land, creates an emergency, and
an imperative public necessity exists that the consti-

tutional rule requiring bills to be read in both Houses

on three separate days, should be suspended, and

this bill be placed upon its third reading and final

passage, and that it take effect from and after its

passage, and it is so enacted.

MINERAL RESOURCES OF PRINCE
WILLIAM SOUND

Copper and gold prospects in the vicinity of Prince

William sound, Alaska, may make that region an im-

portant producing centre for those metals. Two
copper mines and one gold mine are already in active

operation there and a number of other properties

have been developed, some of which have made
shipments of copper ore. The mineral resources of

the region have been examined by U. S. Grant and
D. F. Higgins, geologists, who have reported the re-

sults of their work in the United States Geological

Survey's Bulletin 443. The report includes a large

reconnaissance geologic map of the region and a

detailed topographic and geologic map of a part of

Latouehe island. Valdez and Cordova are the two
most important settlements in this region. From
Cordova the Copper River & Northwestern railway

has built about 130 miles of I'ne eastward and north-

ward across the Copper River delta, passing Alaga-

nik, near which is McKinley lake, where there are

several gold prospects.

Copper is the most important metal found in the

district. It was first discovered in 1897, and the

prospect first located was developed into the Ella-

mar mine, now one of the two producing mines.

The second mine, the Bonanza, was located in the

same year, and both have been worked commer-

cially since 1900. In 1908, the latest year for which

production is given in the report, 1.324.963 lb. of

copper, valued at .$174,895, was exported from the

Prince William Sound region. These figures, how-

ever, represent less than half the amount and value

of the metal extracted in the previous year. Since

this report was printed, the annual copper produc-

tion of Prince William sound has nnicli increased

in value.

Prospecting has been active s-nee 1903, and nu-

merous claims have been located. The copper usu-

ally occurs as chaleopyrite. mixed with pyrrhotite

and pyrite. The investigations indicate that the

ore is of deep-seated origin. Most of it contains

gold ranging in amount from 25 cents to $4.80 per

ton. The average is probably about a dollar per

ton.



March 4. 1911 MINING AND SCIENTIFIC PRESS 331

Building a Mine-Sluice

By Dennis H. Stovall

The terra 'sluice' is usually applied by the West-

ern placer miner to the conduit or water-channel

leading across the diggings; the 'flume' is that

which carries the water from the head of supply

to the reservoir or penstock. The flume is built

to remain, at least as long as its hard service and
the action of wind and water will allow; but the

sluice is not a permanent structure. With the cut-

ting away of the gravel banks, and the moving of

the giants and pipe-lines, the sluices, too, must be

moved. For this reason the sluice must be built

in short .sections. Because of its being a 'knock-

about' affair, the sluice is one feature of the placer

mine too often slighted. Its construction, wHh some
miners, is nothing more than the nailing together

A Well-Buill Sluice.

of a few boards, and the making of a trough that
will carry water. As a matter of fact, the build-
ing of a sluice is important, since upon its construc-
tion de]>ends the amount of gold found in the riffles

at clean-up. Unless the sluice is solidly built, and
properly laid, it will not remain firm when sub-
jected to a constant flow, and to the thumping and
pounding of the heavy boulders which must pass
through. If it does not remain in place, the riffles

will not remain intact, but will become loosened
mifficiently to allow the escape of gold, thus causing
a far greater loss than would cover the cost of a

properly constructed sluice.

Sluices are built in sections, each section l)eing

usually 12 ft. long. The width and depth depend
upon the number of 'giants' or the flow of water
that must be accommodatpd. A 4-ft. sluice will care
for 2 giants, with an ordinary flow of by-water. If

only 1 giant is employed, a 3-ft. or even a 2Vo-ft.

sluice is large enough, if given a depth of 2 ft.

Placer miners have found by exi>erience, however,
that it is advisable not to make the sluice too nar-
row, as this results in a rapid current and a waste

of gold, the fine particles of precious metal not
having a chance to settle. Unless the water is

spread thinly, or not over a depth of 6 in., the
'flour gold,' as the placer miner calls it, will be
lost, as it is carried along in suspension in the upper
portion of the current. When the width and depth
of the sluice are determined, the next thing is the
determination of grade or pitch. A fall of between
7 and 10 in. to each 12-ft. section is enough. The
maximum is 12 in. to the section, which gives a
grade of 8.35%, and the minimum is 3 in., or a
grade of 2.08%. The miner should generally use
a grade between these two ; for the maximum causes
the water to flow too swiftly, and does not allow
the fine gold to settle; while the minimum causes
a flow that is too sluggish, thus allowing an accumu-
lation of mud and worthless sand in the riffles. If

the sluice is to accommodate but one giant, the
braces need not be larger than 2 by 4 in., and the
boards for the bottom 1 by 12 in. The cross-bottom
plates should extend 12 in. beyond the side of the
sluice, to give ample room on which to set the
braces and build a walk, provided the latter is

needed. The better practice, however, is to place

cross-sills on the uprights of the sluice and lay a

walk of 12-in. boards on these. By having the walk
directly over the sluice, the miner has a better op-

portunity to give it a careful inspection. One end
of each sluice section is built with the boards of

the floor and side extending 2 in., the other being

drawn in an equal distance. This is done to allow

the sections to overlap and join snugly, end to

end, when placed together in the diggings. The
usual practice is to use tongue-and-groove boards
for sluice floors. But if the sluice is constructed of

lumber that is thoroughly seasoned allowance must
l)e made for swelling when the water is turned on.

Carefully selected lumber, with planed edges, and
free froln knots, even though without tongue and
groove, serves very well for sluice construction.

Most sluice-building is done in the summer when
the lumber is dry, and the natural swelling that

later results, makes the floors and walls water-tight.

The final touch to the sluice construction is the

placing of the false wall-board. The purpose of this

is to protect the main wall from the battering of

the boulders. It is nailed to the main wall, but only

lightly, for it must be removed at clean-up to allow

the lifting of the riffles; moreover, it is necessary to

replace the boards two or three times during the

season, and unnecessary nails only add to the diffi-

culty. If the false wall-boards are used as cleats

for holding down block riffles, it is then necessary

to nail them securely; otherwi.se the blocks will

float.

Platinum when clean is not readily amalgamated
even with the assistance of an electric current. As
native platinum is often alloyed with a small amount
of iron its surface is not very bright, and it is i)rob-

able, therefore, that 'platinum would not be amal-

gamated on plates, though a certain amount might

be retained simply by its weight. In all ordinary

cases, simple washing is the best method for the re-

covery of platinum.
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Randfontein Consolidation

Some years ago when it was the fashion to divide

properties into as many producing units as possible,

for market purposes, the Randfontein property on

the Rand, in Transvaal, was divided among twelve

different concerns. Lately the properties were con-

solidated into two different producing concerns, one

the Randfontein South with 400 stamps, the other

the Randfontein Central with 600 stamps. The

Cfficest' O

HANOrONTEIN ESTATES G M C?

600-stamp mill has not yet commenced work, but

it is rapidly approaching completion, and as it will

be the largest mill under one roof in the world, a

few particulars may prove interesting.

The ore is collected after being classified at each

of the different m^nes into a 300-ton bin, from which

it is transported by steam locomotives and 40-tou

hopper-cars to the 1000-ton receiving-bin, built of

reinforced concrete below the rail-level, near the

main crusher station. From this huge receiving-bin

there are six conveyor-belts carrying the ore to six

trommels, 14 ft. long by 4 ft. diam., for classifying

purposes. The ore is discharged from the trommels
onto the six belts, the waste rock being received bv

bins underneath, while the clean ore from the belts

is discharged into six jaw-crushers of cast steel,

seetionalized construction, width of opening 39 by
17 in., driven by independent 50-hp. motors. The
crushed rock discharges onto cross-belts underneath

which deliver to two main fine belts going into the

centre of the huge mill at the roof-level. Here the

ore is handled by two .shuttle belts delivering the

ore into the mill bins, which have a storage capacity

of 13,000 tons. As before stated, the mill has 600

stamps, each weighing 1650 lb., which is lighter than

those at the City Deep and other modern plants,

where the stamps weigh 2000 lb. The stamps are

arranged in units of ten, with four king-posts to

each unit. Each group of 20 stamps is driven by a

100-hp. motor through short counter-shafts fitted

with belt tighteners. The original duty expected

of this mill was 9i/i tons per stamp per 24 hours,

but it has been decided to add to the number of

tube-mills, so that the capacity of the mill will be

considerably increased. In the construction of this

huge mill timber is used for the whole of the battery

framing, which is supported on a mass concrete

foundation with timber pads under the mortar boxes

and a layer of bituminous concrete under the con-

crete pile-blocks. The mortar-box foundations are

pierced throughout their length by a tunnel into

which all the anchor bolts are brought and secured.

The mill building is built of steel, and is 635 ft.

long, 70 ft. wide, running due east and west. The
mill supply-tanks are 60 ft. diam., situated on a

mound at the east end of the mill. As is the case

with all the modern mills now on the Rand, there

are no amalgamation plates in the mill, but these

are placed in the gold-recovery house. The pulp

from the mortar boxes is conveyed by steel-lined

launders, Robeson-Davidson centrifugal pumps being

used in all places where found necessarj'. The sand-

plant is arranged in two independent portions and

consists of 36 steel tanks of 60 ft. diam. The slime-

treatment plant is placed between the divisions of

the sand-plant and consists of 23 tanks 70 ft. diam.

with sides 14 ft. deep, and coned in the base to a

depth of 7 ft. The gold-recovery house covers an

area of 310 by 70 ft., steel framed, and occupies a

position close to the 16 tube-mills. Here are the

fixed amalgamating tables, five Betty zinc-lathes,

six 24-in. filter-presses, and forty steel extractor-

boxes, each of which is made up of two portions in

jiarallel. The solution-sumps are eight in number^

five being 60 ft. diam. and three 70 ft. diameter.

The whole of the power needed for this huge re-

duction plant is obtained from the company's own

power station, where current is generated at 660O

volts, 3-phase. oO-cycle. by two 1000-kw.. three 2000-

kw., and two 6000-kw. turbo-alternators, the steam-

pressure being 140 lb. to the square inch superheated

to 500° F. The switch gear eonsi-sts of 21 operating

panels on a gallery. Steam is obtained from three

batteries of eight water-tube boilers with a eapacit.v

of 17.000 lb. of steam per hour each. Power is

transmitted to 6600 volts by cable to the substations

and laid iinderground to avoid atmospheric disturb-

ances. In order to further minimize risk of inter-
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ruption to supply, the Merz-Priee system of protec-

tion is installed.

In addition to this equipment of 600 stamps and

accompanying ore-reduction plant, there is the mill

of the Randfontein South, equipped with 400 mod-

ern stamps and the necessary equipment, which it

is also intended to convert to a motor-driven plant,

so that the consolidated concern will possess no

less than 1000 heads of stamps. The cost of produc-

tion of electrical power at the generating works is

37d. per unit, which is cheaper than locally bought

power to be supplied to the neighboring mines by

the Victoria Falls Power Co., Ltd.

The nominal capital of the amalgamated concern

will be £4,500.000 in £1 shares, the present Rand-

fontein Central and Randfontein South receiving

2,000.000 shares as at present, the 500,000 being re-

serve to be used for development and further ex-

tension of the ore-treatment plant as the necessity

arises. There are already twelve working mines in

various stages of development on the property, the

line of outcropping reef being seven miles long,

while in addition to the two reefs now being de-

Randfontein Central Shaft No. 1.

veloped and worked the scheme ought to bring

through other add'tional reefs proved to exist on

the property under profitable treatment. The size

of the property is equal to 2150 claims, all held

under /nynpacht and claim title, and as the reefs

have a very steep inclination, the claims will yield

a much higher tonnage than the average claim on

the Rand. The developed ore on November 30 last

is oflficially stated to be 6,055,076 tons, of an aver-

age value of 6.9 dwt., of which 5.351,130 tons aver-

age no less than 7.45 dwt. per ton.

When the new Central mill with its 600 stamps

and 16 tube-mills starts work, the tonnage treated

will be in the neighborhood of 234 ,700 tons per

month, which ought to produce 78,345 oz. of a value

of £332.787, which will easily bring the Randfontein

l)roperty head and shoulders above the East Rand

Proprietary Mines, Ltd., which since the amalgama-

tion has held the position of the premier producer

on the Rand and of the world. At the present time

the East Rand Proprietary, with its 820 stamps and

25 tube-mills, is crushing aliout IHfJ.OOO tons per

month, and producing 60,000 oz. of fine gold, while

the next competitor on the list is the Crown Mines,

Ltd.. with 675 stamps and 15 tube-mills, crushing

120,f)fl(l tons nnd |i rod u fine 50.000 oz. of irold per

month. The Crown Mines is spending considerable

sums in adding to the equipment, and it has seemed

possible that the company might supplant the East

Rand Proprietary at the head of the list of produc-

ing mines of the world, but this new amalgamation

at Randfontein, when carried into effect and per-

fected, promises easily to surpass the present two
largest gold producers here. Not only so, but it

is intended to bring the equipment of the Randfon-

tein mines up to a capability of 3^4 million tons

per year, which, if attained, means a monthly pro-

duction of 97,931 oz. of a value of £415,983 per

month, which will still further advance its position

on the list and make it doubly secure, not only as

the chief gold producer of the Transvaal, but of

the world. When the present equipment is fully

at work the company ought to earn at least £120,000

per month profit, or £1,440,000 per year; equal to

at least the present dividend of 15% on the huge

ordinary capital" of the company after making all

necessary allowances for outgoings, particularly in

the shape of debenture interest. When the milling

capacities of the plant are increased to the fullest

Randfontein Central Mill.

extent, and the debenture issue reduced, the profits

and dividends ought also to be increased, but it is

scarcely necessary to point out that with such huge

equipments it is necessary to keep large supplies of

ore available, and at Randfontein this seems the

only point requiring urgent attention. It will, how-

ever, take time to get this huge concern smoothly

working, and meantime the ore reserves will proba-

bly be materially increased.

No loafing was permitted in 1910, and no vodka was

sold at the Kolchan mines in East Siberia. Drunken-

ness was extremely rare. The police were instructed

to remove at once any suspicious characters, and

local visitors from town were given a cold reception,

unless they had business. All passports were in-

spected at the lake landing, and suspicious cases

turned back. The exuberant and indiscriminate hos-

pitality which characterizes most Siberian mining

camps was discouraged. The foreign staff was well

housed and fed, consequently most efficient; and

every available minute of the open season was util-

ized. This policy must be pursued at all the Siberian

gold mines. Without it, nothing can be accom-

plished. A good steward and good cooks are neces-

sary.
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Geology at Treadwell Mines-II

By OscAB H. Hebshey

*Iii the Alaska-Mexican mine, the levels are driven

largely along or in the foot-wall, and the average

assays are not a good indication of the total gold

content. It is known, however, that the portion be-

tween the 880 and 990-ft. levels is, so far as ore

is concerned, the best part of the mine. Near the

surface the main swell in the dike is relatively

small, but largely ore down to the 440-ft. level.

Thence to the 660-ft. level the main swell is very

wide, and the ore-shoot tends to hug the foot-wall

fiide of the northwestern half. Near the 770-ft. level

it lengthens so as to extend almost the entire

length of the swell. It varies greatly in width,

and in some places is confined under a horse.

Below the 990-ft. level the ore-shoot contracts and
tends to draw to the northwestern part of the swell

as it did above the 770-ft. level. The eastern swell

is largely ore, though I believe it is most ex-

tensively stoped in the southeastern half. Below
the 330-ft. level, a new swell appears under a part

which at the surface is a long pinch, and at the

1100-ft. level it has reached a maximum width of

75 ft. Nearly all of it is ore on all levels on which
it is wide enough to stope. It is separated from
Ihe big northwestern swell on one side, and the

main Mexican swell on the other side, by very short

pinches. Indeed, on the Alaska-Mexican 990-ft.

level and Alaska Treadwell 1050-ft. level, there is

a practically continuous ore-shoot from end to end
of the developed portion of the dike, a distance of

2500 ft., though it does not everywhere include all

(of the width of the dike.

In short, the evidence is too conflicting to war-

rant the statement that the ore-shoots are closely

controlled by the structure of the dikes except that,

of course, commercial ore is confined to the swells

and pitches with them. Mr. Becker suggested that

the pressure that crushed the dikes was applied in a

nearly horizontal direction, but Mr. Spencer thought
it likely that the movement was nearly vertical.

He regarded the fractures as produced during gen-

eral continental uplift which involved expansion

rather than shortening. A horizontal pressure ex-

erted unequally in different zones might explain

the banding in the gold content and the amount of

ore on different levels. I have no very strong con-

viction as to the direction of movement. To my
mind the dikes have behaved like heterogeneous
bod^'es of rock that would, naturally, yield unequally
to pressure. It may be that that is partly the secret

of the apparently unsystematic distribution of the

severely crushed areas. On account of its physical

character, the dark diorite was not as generally

crushed and converted into ore as the light diorite

;

the latter also may have varied in texture and com-
position in a manner common to granitic and dio-

ritic masses in general. Certain seams are sometimes
pointed out as limiting ore, but they appear to me

Continued from Mining and Scientific Press, page 296.

to be post-mineral fractures, and their presence in

places on the borders of orebodies is perhaps due,

not to their having limited the formation of the

ore, but to the physical condition of the rock on

the borders of the orebodies having been favorable

to their development there.

As to the nature of the waters to which the forma-

tion of the Treadwell ores is assigned, Mr. Spencer

argues, from the character of the metasomatic re-

placement accomplished by them, that they were

heated ascending waters of magmatic origin ema-

nating from rock masses far deeper than those in

which the mineral deposits are found. He says that

"such a reservoir of molten rock as is here assumed,

would be an adequate source of water and of all

the chemical elements which are found in the ore

deposits." Dawson thought it more probable that

"the water included in the adjacent sedimentary

deposits became vaporized by the heat of the intrus-

ive mass and found its way to the surface in the

form of steam through the substance of that mass."

I am inclined to accept the magmatic theory, but

I am not certain that the gold was derived from

the magma that may have supplied the water.

Dawson thought that the slaty argillites at depth

may have furnished both the gold and the pyrite.

My diificulty arises from the following facts: All

the larger albite-diorite dikes, and many of the

smaller ones, in the vicinity of Treadwell were

more or less subjected to mineralizing action. Those

along the chloritic slate band on the foot-wall side

of the meta-gabbro dike were in large part con-

verted into commercial ore ; those in the black slate

at a distance from the chloritic slate practically

never were. The Starr and Bear's Nest dikes con-

tain a little disseminated pyrite throughout, though

the larger portions of them are not notably miueral-

ized. Here and there, however, are portions that

have been converted by vein action into material

resembling the ore in the mines, but they seem no-

where to carry commercial ore. Assays run gener-

ally from 20 to 60c. per ton, and rarely reach $1.

They have not the amount of gold that goes with

other similar material in the dikes along the chlo-

ritic slate belt. If the solutions derived their gold

from the dioritic magma that supplied the water

and were not influenced by the waU-rocks of the

dikes, they must have deposited as much gold in

connection with a certain amount of quartz and

calcite veining and pyrite impregnation in one set

as in the other. I doubt that the slate walls have

had an important influence over the deposition of

gold in the broad dikes. At any rate, I would ex-

pect the carbon of the black slates to have had a

stronger influence than any mineral in the chloritic

slates. Another explanation is possible. The gold

may have originally been present in an extremely

disseminated condition in the meta-gabbro dike,

part of which later was converted into chloritic

schist and slate. IMuch of the latter at great depth

became incorporated in the albite-diorite that was

intruded in or along the border of the band. The

vein-forming waters may have dissolved the gold

from the chloritic slate and deposited it higher in
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the crushed portion of the albite-diorite dikes. The

dikes in the black slate may have had a much
poorer source of gold. This hypothesis is weak, in

that it seems improbable that the amount of ehlo-

ritie slate involved could have yielded sufficient

gold to supply the many millions of dollars' worth

of it in the ore-dikes.

Perhaps the caleite present in the ore-dikes has

had an influence on the deposition of the gold. Mr.
Becker thought the caleite was hardly derived from
the decomposition of the plagioclases of the albite-

diorite, as there was not enough of the anorthite

molecule present. It seems that the black slates

are, as a whole, rather calcareous, and occasionally

contain thin beds of black limestone. The green-

stone schists are composed largely of chlorite and
caleite. But the most probable source of most of

the caleite in the ore-dikes is the meta-gabbro of

the hanging wall and its modified form, the chlo-

ritic slate and schist. Mr. Becker says caleite is

more abundant in the meta-gabbro than in the dio-

rite. That in the chloritie slate band which became
included in the albite-diorite at great depth was
probably dissolved and re-deposited higher in the

ore dikes. In that case, the dikes along the chlo-

ritie slate band should be richer in caleite than
those at a distance in the black slate, but I am
unable to state from observation that they are. I

offer the preceding .speculations merely as sugges-

tions, as I am not certain as to the cause of the

marked difference in gold content of the two sets

of dikes, though I am satisfied that it is in some
manner related to the fact that one is in or near
the chloritie slate and the other wholly in black
slate.

Dawson expressed the opinion that the ore-dike

of the Alaska Treadwell mine represents the upper
portion or feather edge of a granitic intrusion, and
that in depth the ore inass would be found to pass
gradually into ordinary unaltered granite. Devel-
opment has shown, however, that there is not a

great increase in thickness of the dike and gradual
decrca.se in average gold content with depth. Al-
though the dike material must have expended en-

ergy as it arose and had less power to rend the
slates, this may have been largely or wholly offset

by the fact that as height.was attained there was
less slate to lift. There seems to have been a rather
even balancing of these opposing conditions within
the vertical range of the present mines. (If the
slates subsided on the magma, the physical effect

was the same so far as the dikes were concerned.)
I expect the larger albile-diorite masses, including
the Treadwell-Mexican, to become less dike-like in

depth and more like the small batholiths that are

commonly found in the vicinity of the great gran-
itic and dioritic masses of the Pacific Coast region
from Alaska to southern California. Of course,

there must be a point below which the Treadwell-
Mexican batholith made its way by overhand .stoping

rather than by merely forcing the slates apart, and
below that point it probably widens into a great

body that may be part of the Coast Range dioritic

massif. The crushing and mineralization are proba- 1 'Mining and Scientific Press, .July 16, 1910, p. 85.

bly dissipated lyithin this enlarged part of the

batholith, as suggested by Dawson. But I antici-

pate that this change will not occur within a depth
to which economic conditions at the Treadwell
mines will permit mining.

I have recently become interested in the question
of whether there is, in the majority of large gold-

quartz veins throughout the world, a gradual de-

crease in the gold content of the primary sulphide
ore with depth." If such a rule exists, the Tread-
well group of mines is a conspicuous exception to
it. The annual statements of the company show
that the total yield per ton of the Alaska Treadwell
mine was $3.79 during the first five years up to

May 1890; declined to $1.88 in 1900-01; averaged
$2.20 from June 1902 to May 1909, and was $2.79
for the year ending May 31, 1910, with a general
average of .$2.43. For the Alaska-Mexican mine,

it was $2.79 in 1894; reached a minimum of $1.89

in 1900 ; rose to $2.92 in year ending December 15,

1903: reached $3.03 in year ending December 15,

1906, and $3.97 in year ending December 15, 1909,

with a general average of $2.68. For the Seven
Hundred Foot mine it was $1.72 in 1899; $1..50 in

1901 ; and $2.41 for year ending December 15, 1909

;

with a general average of $1.94. For the Ready
Bullion mine, it averaged $2.57 for 1898 and 1899;

reached a minimum of $1.48 in year ending Decem-
ber 15. 1902: and rose to $2.17 for year ending De-
cember 15, 1909, with a general average of $1.94.

The marked decrease in the value of the ore milled

in the early history of the Alaska Treadwell mine
was the result of increasing the tonnage by mining
low-grade rock. Doubtless some of the decline in

value, and probably nearly all of the recent increase

in all the mines, has been the result of advancing
the mines down through the alternating bands of

high gold content and low gold content, brought

out in this paper. A. C. Spencer expressed the

opinion in 1906 that it was impossible to make out

any progressive change in the character of the ore

as depth was attained and that the assay charts

showed the ore in the lowest levels to be quite as

good as in the upper workings. Since that date,

all the mines have penetrated to better levels. The
best level in the Alaska Treadwell mine is 1300 ft.

below sea-level ; in the Alaska-Mexican mine, 900

ft. below sea-level; and in the Ready Bullion mine,

1000 ft. below sea-level. The general superintend-

ent also expresses the opinion that there has been

no general impoverishment of the diTces in depth.

The assay-charts that I have studied fully support

his view. The thick oxidized zone once present near

the surface of the dikes was removed by glacial

action, and only a very .shallow zone formed since

the disappearance of the ice. As Mr. Spencer says,

"there has been no important secondary concentra-

tion of value by oxidizing-waters near the surface."

Practically all the ore belongs to the zone of pri-

mary sulphides. There can be little doubt that

such ore as has been ipined from the surface to

the lowest levels of the mines will continue to a

much greater depth.
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Discussion
Readers of the Mining and Scientific Pkbss are invited to

use this department for the discussion of technical and other
matters pertaining to mining and metallurgy. The Editor
welcomes the expression of views contrary to his own, be-
lieving that careful criticism is more valuable than casual
compliment. Insertion of any contribution is determined by
Its probable interest to the readers of this journal.

Mine Accounting

The Editor:

Sir—L. A. Whittaker's article in the is.sue of Janu-

ary 21 has touched on a branch of the mining in-

dustry which has been neglected by a great many
engineers. The time is slowly coming when the mine

accountant will be classed as an indispensable mem-
ber of the operating staff. At a great many small

properties the 'guess' system is used in the distribu-

tion of working costs, and the actual costs of mining

or milling are often juggled to keep them low, for

made dumping ground by the insiders. If publicity

is a good thing for corporations dealing with the

public, why not for the Government also in such

cases—particularly prompt publicity?

Louis Lane.

Chihuahua, Mexico, January 17.

[Prompt and full publicity in mining is desirable

from every point of view. Unfortunately, officers of

the United States Geological Survey have no legal

authority to force entrance to a mine. They must

go, if at all, on terms laid down by the mine own-

ers. Under these conditions, it is impossible for

the Geological Survey to take up the particular work
our correspondent has in mind.

—

EijItor.]

Potassium Cyanide

The Editor:

Sir—It was refreshing to see, on the front cover
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the reaction a one-sided appearance. Note, for in-

stance, when abbreviations are used, the mixed-up

appearance of the equation expressing the reaction

that takes place when concentrated sulphuric acid

is added to crystallized potassium ferrocyanide

:

K.FeCy, + 6H3SO, + 6H,0= 2K,S0, +
FeSO, + 3Am,S0, + 6C0

and the clearness when the proper symbols are em-

ployed :

KlFe(CN), + 6H,S0, + 6H,0= 2K„S0, + FeSO,

+ 3(NHJ„SO«-f-6CO
Fortunately. Aq is seldom used for H^O, but if I

had used it in the first equation it would have made

it even more complex.

Your paper and its sister contemporary. The Miniiuj

Magazine, have been making an excellent fight to

bring about the standardization of technical terms,

and have accomplished much. Surely these cases I

have instanced require to be amended.

F. H. Mason.

San Diego, California, January 19.

Proposed Mineral Law for Texas

The Editor:

Sir—In view of the fact that the State of Texas

is the actual owner of all its lands, and realizing

that the present law acts as a hindrance, rather

than an incentive, to the development of its min-

eral resources, the El Paso Chamber of Commerce

has recently taken the matter up, and a committee

was appointed to draft a bill, to be presented at

the present session of the Legislature. As a mem-

ber of that committee, I take pleasure in submitting

St copy of the proposed bill,* together with the fol-

lowing critici.sms made by W. H. Winter, attorney-

at-law, and a member of the committee. Mr. Win-

ter's criticisms are as follows:

(1) The title of the draft as prepared, is cum-

brous, and probably insufficient to cover all of the

things proposed by the bill.

(2) If it is desired to provide for the location

<jf minerals on land heretofore sold by the State

where the State has attempted to reserve all min-

erals in such lands, this should be done by a sep-

arate bill.

(3) There are a few paragraphs of the bill which

appear to be loosely drawn and are somewhat am-

biguous, but it would require some study to perfect

them.

(4) In Section 5 of the proposed bill, I submit

that if the apex rule is not to be recognized, then

there is no necessity of requiring the locator to give

the iniml)t'r of feet claimed on each side of the centre

of the discovery shaft, neither is it necessary nor

expedient that the course of the lode or vein should

be given. If the claimant can not follow the vein

on its dip outside of the side lines, nothing is to

be gained by making these requirements, and useless

litigation may result therefrom, and unnecessary

and costly burdens are imposed on the locator. Such

requirements are of no benefit, either to the State,

the locator, or the adjoining proprietors.

*See page 328.

(5) It is my experience that no benefit results

from requiring discovery work, and the requirement

on the part of the locator to do annual assessment

work has proved the one farce in the Federal min-

ing law. The doing of annual assessment work sel-

dom, if ever, develops the property, the State de-

rives no benefit therefrom, and most frequently the

monej' required thereby might as well be thrown

away. I would therefore suggest that Sections 6, 7,

8. 9, and 10 of the proposed bill be stricken out,

and in lieu thereof a simple provision be substituted

requiring the locator, his heirs or assigns, to pay

to the State the sum of not less than $25 nor more

than $50 per claim each year until patent is ob-

tained.

(6) The size of the 'Bedded Deposit Claims', usu-

all.v called placers, is too small. For this class of

minerals, one hundred sixty (160) acres as a max-

imum claim for an individual, and a section of land

for an association, is small enough. The size of the

claim should be increased rather than diminished.

(7) Section 17 of the proposed bill, in order to

make it effective, should contam an additional pro-

vision authorizing the co-owner who pays for de-

velopment of the property, or who does or pays for

the annual assessment (if annual assessment is to

be required), or who pays the yearly sum of not

less than $25 nor more than $50 per claim to the

State of Texas (if this provision is adopted instead

of annual assessment work), to proceed against his

co-owner so in default, in the District Court where

the land is situated, to quiet his title against his

co-owner so in default.

(8) The size of the proposed oil and gas claim

in the proposed bill is too small. The maximum

amount of land authorized to be located by an oil

or gas claim should not be less than one section, and

especially is this true if $3000 is to be required of

the locator in physical development of the property

during the second year after each location. Perhaps

it would be advisable if the bill gave the locator

the option of making payment to the State of Texas

of $1 or even less per acre the second year, in lieu

of this expendittire.

H. Vincent Wall.\ce.

El Paso, Texas. February 16.

Routing the Strike Promoter

The Editor:

Sir—The question of maintaining amicable rela-

tions with employees is one that naturally attracts a

considerable portion of the attention of the mine

manager. The best managed and most meritorious

mine can be easily brought to the verge of ruin by a

disastrous strike, and the unreasonable attitude often

adoi)ted by the men is a perpetual source of annoy-

ance to the engineer in charge. To prevent a strike

is much to be preferred to settling one; thus the

problem assumes high importance whenever diffi-

culties of this nature develop. Various plans have

been proposed to overcome the evil, but the great

trouble with many of them lies in the fact that they

work admirably in theory and fail disastrously in

practice. The prevention of a strike ofttimes spells
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the difference between the manager's success or fail-

ure, particularly when the mine has not been de-

veloped to a high state of productive efficiency.

If a man is financially interested in a property it

necessarily follows that he will do everything in his

power to promote its welfare. He will also be the

last person on earth to do anything that will deprive

him of his share of the profits. Consequently if the

employees of a mining company held stock in the

mine they would naturally desire to see the company
progressing, and would be apt to do anything in their

power to increase its prosperity. Certain it is that

they would not do anything to impair their prop-

erty's profit-earning ability. The ordinary man is

primarily interested in his pocket. Accordingly, if

employees are financially concerned in a company's
welfare, they will view with disfavor any attempt to

create dissension between employer and employees.

In this natural self-interest arises the greatest ob-

stacle to labor troubles. Every strike works incal-

culable harm to all concerned, and the exercising of

a little foresight is able to prevent trouble, even in

districts where strife between employers and em-

ployees has been the rule rather than the exception.

Whenever financial conditions permit, companies
presenting employees with small blocks of stock

would be insuring industrial peace. It is not alto-

gether the value of the stock, but rather the knowl-
edge that he is part owner in the property that car-

ries the greatest weight with the recipient. He
would feel that he was to a certain extent his own
employers, and would naturally take pride in assist-

ing the company to maintain the highest possible

rate of profitable production, and would be at all

times against any effort to create disorder in the

camp. In presenting its employees with stock the

interested company would naturally be forced to

adopt certain restrictions. It might require a man
to be in its employ two or three years before re-

ceiving the stock bonus, or it might provide that its

workmen must be able to do the work requ'red. It

would give the mine manager an opportunity to re-

place the incapable and inefficient workmen with

those of proved merit, so that within a few months
he would have the best force of workers in the dis-

trict.

It is generally acknowledged that many of the

strikes that have occurred in the mining districts

during the past ten years have been directly due to

the influence of outside agitators. In practically

every instance a satisfactory basis of settlement

would have been reached had not the professional

agitator put in an appearance when least wanted.
If the men in these cases were directly interested in

the mines, they would have paid scant attention to

the visiting disturber. Of course, . in every camp
there are men who are never satisfied; individuals

who would cry for the moon if Pate presented them
with the earth. Fortunately such people are in a

hopeless minority, and are usually objects of abhor-
rence to their associates. When men are not inter-

ested in a property, save as a place of employment,
they at times listen to the natural grumblers, and
often one dissatisfied individual causes strife among

a hundred peaceably inclined men; but if the men
were directly interested in the prosperity of the com-
pany they would disregard the complaints of the

eternal pessimists.

With a reliable corps of satisfied and interested

workmen the manager could give to other matters
the attention constantly demanded, feeling certain

that no labor clouds were about to obscure the bright

horizon of his company's progress and prosperity. If

a pessimist constantly complained and attempted to

cause disorder the manager would soon become ac-

quainted with the fact, and the discharge of the dis-

gruntled one would in all probability be greeted with
approval by the entire camp. And if a professional

agitator made his appearance he would soon discover

that his room was infinitely preferred to his com-
pany.

The great body of the laboring cla.ss is composed
of orderly, peaceable citizens, amenable to reason;

men who realize that a mining company, like any
other industrial or commercial enterprise, is strictly

a business proposition. They are not desirous of

engaging in strife with the manager, nor do they

think they can tell the manager his business. There
is always, however, a certain faction continually

preaching that the laborer is being crushed lower

every year by 'the grinding heel of capital.' and
that in resistance lies salvation.

The discouragement of labor troubles by co-opera-

tive methods has been tested for several years by
numerous industrial and commercial companies, and
it has invariably found that when the men are

financially interested in the firm, labor disturbances

are of infrequent occurrence. Many mine managers

look upon this plan with a friendly eye, but the

average director of the mining company apparently

fails to grasp its import. With the principle uni-

versally applied, and the mine properly managed,

there appears no good reason why strikes should pre-

vail. Of course, it should not be expected that the

worker will be satisfied with a stock bonus if other

conditions are unsatisfactory. Unless the mine is

provided with proper safeguards against accidents,

and with due regard for the health of the men, it

will be foimd impossible to retain the excellent corps

of workers that inay have been assembled. The or-

dinary man refuses to work in a property where the

hazards are extreme, no matter what the inducements-

may be. For a brief period he may run the risks, but

it is only a question of time ere he will leave for a

better managed mine.

In mining, as in all other pursuits, the experienced

man is to be preferred. When the workers of years

experience are constantly leaving and new men tak-

ing their places, it is evident that something is radi-

cally wrong. And it is the duty of the manager to

ascertain why this condition prevails. For the wel-

fare of a property is best promoted by the emploj-

ment of men fully conversant with their duties. And
it will always be found that the employee of many
years standing has a good-will for the company that

it is useless to expect the new worker to cherish.

A. H- Martin-

Grass Valley, California. February 15.
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Concentrates
Most of these are in reply to questions received by mail.

Our readers are Invited to aslc questions and give informa-
tion dealing with the practice of mining, milling, and smelting.

Dendritic markings are due usually to skeleton

growths of manganese minerals and have no known

economic significance.

Undercurrents are put in sluices to draw off the

platinum at certain gold-placer mines. When the

grade is sufficient the water passing through the

undercurrent can be returned to the main sluice

lower down.

Mica schist is a metamorphic rock and may be

developed through alteration of either sedimentary

or igneous rocks. It is impossible to lay down a

general rule, and a microscopic study would be

necessary to determine its derivation in a particular

case.

Tarnished zinc may be cleaned by applying with

a rag a mixture of 1 part sulphuric acid to 2 parts

of water. Afterward carefully rinse the zinc with

clear water, and dry. Any article cleaned with acid

is roughened by the treatment and will soon tarnish

again.

The owner of a prior lode claim subsequently in-

cluded within the boundaries of a placer location

does not lose any surface rights by reason of the
existence of the placer location, and the placer claim-

ant can not mine off any of the surface of the exist-

ing and valid lode location.

Alloys of silicon, aluminum, chromium, and tung-
sten are used in the processes of steel manufacture,
chiefly for the purpose of removing the oxygen which
has been introduced into the steel during the re-

moval of the carbon, bnt also in order to make the
steel harder and stronger.

Zinc dust, when used for precipitating gold solu-
tions, is fed automatically by means of a conveyor-
belt. To prevent possible oversight and consequent
loss of gold in solution, the feeding apparatus should
be placed in a well-lighted and easily accessible
position. An excellent place is at the point where
the chemLst does his work.

Gold coins minted by the United States contain
gold to the full face value of the coin. In addition
they contain copper used in alloying the gold. The
cost of the copper is paid by the one who deposits
the gold at the Mint, the charge being two cents per
ounce of gold. There is also a melting charge of $1
per lot up to 1000 oz., and a refining charge when
the bullion is base.

After an applicant for patent for a mining location
has done all that he can toward perfecting his appli-

cation, by filing necessary proof, and has paid his

purcha.se price and a certificate of entry has been
issued, the courts have uniformly held that he is no
longer required to jxTform the annual labor, as long

as his entry remains uncancelled, even if a protest

prevents him from securing patent.

Porphyry was originally used as a rock name to

indicate a rock intermediate between a rhyolite and
a granite. The striking characteristic of such a rock
is the presence of large crystallized minerals in a

ground-mass finely crystalline or non-crystalline.

From this it became customary to refer to all light

colored rocks having this structure as porphyries, x

It is better now to use porphyritic as a structural

term and to only use porphyry in a loose general

sense. Microscopic examinations are necessary to

determine the exact nature and appropriate name
for each rock.

Adverse possession of mining claims in Nevada is

governed by the following statute. (Section 3706,

'Cuttings Compiled Laws of Nevada.') "No action

for the recovery of mining claims or for the recovery

of the possession thereof shall be maintained, unless

it appear that the plaintiff, or those through or

from whom he claims, was seized or possessed of

such mining claim, or were the owners thereof, ac-

coi-ding to the laws and customs of the district em-
bracing the same, within two years before the com-

mencement of such action. Occupation and adverse

possession of a mining claim shall consist in holding

and working the same, in the usual and customary

mode of holding and working similiar claims in the

vicinity thereof, etc."

Fault fillings may consist of rock from any of the

beds cut by the fault plane, of any igneous rock later

intruded, or of material brought in by solution.

Along the plane of movement, owing to inequality in

stresses, unequal strength of materials, and pre-exist-

ing fractures, irregular spaces are opened. These

are often enlarged by circulating waters. They are

also filled (1) by broken rock moved up or down to

them with the walls at the time of faulting; (2) by

falling fragments when actual open spaces have been

left at the close of the period of movement; (3) by
intrusion

; (4) by solution. The final result is

usually a cemented breccia between the cheeks of

the fault or walls of the vein, as the whole comes to

be called when the filling carries mineral of value.

Power to assess capital stock of a mining corpora-

tion in order to purchase additional ground is open

to some question. Each case would depend upon

the particular state of facts. If the additional

ground were necessary for the economic develop-

ment of the property already owned, the power

would seem to exist. If the additional ground were

lawfully contracted for so that an obligation existed

on the part of the corporation to pay the purchase

price, it probably would be considered such a debt

as to justify an assessment. The statute of California

governing the power of levying assessments provides

that the directors may do so "for the purpose of

paying expenses, conducting business, or paying

debts." If the articles of incorporation and by-laws

gave the power, the directors woidd have authority

ordinarily to contract for additional ground.
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Special Correspondence

TONOPAH, NEVADA
Fire at the Belmoni. —Heroic Rescues but Many Lives Lost.

A fire occurred in the mine of tile Tonopali-Belmont De-

velopment Co., at Tonopali, on February 23, wliereby several

miners iost tlieir lives by suffocation in the dense volume
of gas and smoke which filled a part of the workings. The
fire was in or near the base of a winze that extends on a
45° incline from the 1000-ft. level to the 1166-ft. level, con-

necting also with the 1100-ft. level. Level 1000 is con-

nected with the shafts, but 1100 and 1166-ft. levels are con-

nected with the 1000-ft. level only by the incline winze and
by various raises. Fire was discovered about 6 a. m. by
one of the officers while making the rounds of the mine,
and while not considered serious, prompt effort was made
to control it. When the men reported for work at 7 o'clock

smoke was coming up the Belmont shaft and they were
accordingly lowered through the Desert Queen. There is

some dispute whether they went to fight the fire or to take

Belmont S/iaff, Tonopali, Nevada.

up regular work, but apparently in any event a number
went to their working places and were trapped. The
ofittcers made every effort to control the fire and rescue the

men, F. L. Bradshaw, manager, and J. F. Fitzgerald, mine
foreman, narrowly escaping by climbing through the slopes.

Not all were so fortunate, 17 lives being lost. Rescue work
•was carried on through the Desert Queen shaft by beating

back the smoke on the 1000-ft. level with compressed air

and water, which was kept up for 24 hours. Rescuers and

smoke-fighters finally reached the top of the winze, made
their way down it to the 1100, then forced a volume of air

and water to the 1166 level and put out the fire. Friday

the bodies of 11 men were found on 1166, included among
which was that of Frank Burke, the shift boss. Some were
found on 1100. Several men died in the work of rescue,

among whom was William J. Murphy, who brought up the

shaft two cage-loads of men through the dense smoke, but

In making the third trip lost his life. The two shafts

are 1900 ft. apart, and the distance the rescuers had to

make their way from the Desert Queen shaft to the incline

winze was over 2000 ft. Herewith is given a view of the

head-frame, hoist-building, and bins at the Belmont shaft,

taken last October. Frederick L. Bradshaw is the com-
pany's manager, J. F. Fitzgerald is general mine foreman.
E. J. King is mining engineer. The following is believed to

be a correct list of the dead: William J. Murphy, Frank
Burke, Mike Hannigan. .John Ryan, Clarence David, Robert
Prazier, John Gilfoil, Matt Slemsick, Manuel Cardoza, Mike
Plamanzas, Nick Ordovich, Bozo Begovich, John Mee, Mike
Scobaly, Chris. Mirkovich, George Donderro, A. Sarciavich.

Pire-fighting apparatus, including Draeger helmets, were
brought from Goldfield, but not being in serviceable con-

dition, could not be used. The Mine-Rescue Car of the U. S.

Bureau of Mines, in charge of Sumner S. Smith, was rushed
through from Alma, Wyoming, but did not arrive till Sun-
day afternoon.

BUTTE, MONTANA
Cost of Producing Copper at Butte Mines. — Compressed Air for

Hoisting. — Butte Superior Output. — Tuolumne Shipments
and Development.— East Butte.—Boston-Corbin.

The porphyry property owners of Nevada and Utah are
proclaiming that they are in a position to produce copper
cheaper than the mines of this district, but such statements
do not bother the management of the Anaconda company.
It has been stated that Butte mine operators can produce
copper at as low a cost as any district in the world. For
several months the Anaconda company has been putting
the metal on the market in New York at a little less than
9c. per pound, including all freight and other charges. This
reduction in the cost of production has not been brought
about by any reduction in salaries or wages, but by
the economies which naturally followed the merger. When
the compressed-air hoisting system is in operation, there
may be a further reduction, it is estimated, of about a
cent per pound. While it is not possible to estimate the
exact saving which will be effected by the substitution of
electric-driven air-compressors for operating the hoists, it

is certain that the elimination of the expense of coal
will make a great reduction in costs. Some persons have
estimated that this will result In a reduction of the ope-

rating expenses of at least |2,000,000 per year. Unless
there is some unforeseen delay, the Mountain View mine
will be operating its hoists by the compressed-air system
by April 1. Mining men are awaiting with much interest

the practical effect of this system, and if it prove as suc-

cessful as expected, there is no doubt that it will come
into general use at all the Butte mines in the near future.

The Tuolumne company has given the Washoe Smelting
Co. the contract for treating its ore. There were three
bids received—one from the East Butte company, one from
a Salt Lake concern, and the third from the Washoe com-
pany. The contract for treating the Tuolumne ore was
previously held by W. A. Clark. The Tuolumne is ship-

ping 100 tons of ore daily, which is sampling from 7 to

11% copper. In addition to the mining of this ore, the

company is sinking the shaft from the 1400-ft. station,

intending to continue to a depth of 2000 ft. Advices re-

ceived here are to the effect that the new head-frame,

hoist, and other new equipment ordered for the property

some time ago, will be ready within the six months prom-
ised by the builders. As soon as this equipment is in-

stalled the Tuolumne will double its output, having ore

blocked out in large quantities.

Michigan capitalists have organized the Laurium-Montana
Mining Co. to develop three claims situated four miles

west of Butte. The group has two veins of gold and
silver-bearing quartz, samples of which have assayed $247

to $1350 per ton. The directors of the company are:

August Hilden, Abraham Boti, Victor Lampinen, William

Nousianen, Oscar Miekka, Henry Wiltala, and Oscar Karri.

Machinery has been ordered, and just as soon as it is in

position, development work will be commenced. The Butte

& Superior company is continuing to ship about 400 tons

of ore daily to the Basin concentrator. It is being re-

duced at a cost of $3.90 per ton. In the course of a few

weeks shipments are to he increased to 600 tons per

day, which the company estimates will give net profits of

$1500 per day. Officials of the company believe the earn-

ings Mils year will be more than enough to pay off its

indebtedness. Sinking of the Ophir shaft of the Butte

Central Copper Co. to 1000-ft. depth is in the hands of

contractors, who have been at the work about two weeks,

and they have progressed at the rate of 5 ft. per day.

While this work is going ahead, development is progressing

on the 100, 200, 300, and 500-ft. levels. A body of ore

12 ft. wide, and assaying 40 oz. silver per ton. has been

struck on the 100ft. level near the west end-line of the

Ophir claim. On the 200-ft. level the same body of ore

has been found.

The East Butte company is understood to be earning

close to $50,000 per month, and that since the first of the

year its copper has been produced at Sc. per pound. The
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redurtion in the cost is said to be due to the economies

whlcii have been introduced and to the high gi'ade of

ore, which contains gold and silver as well as copper.

Driving on the vein at the eighth level has extended 1100

ft., and the orebody has widened to 20 ft. The ore assays

7% copper and |2.50 per ton in precious metals. The

Boston & Corbin Copper & Silver M. Co., operating the

Boston-Corbin mine at Corbin, has decided to erect a con-

centrator. It is claimed there is 200,000 tons of ore ex-

posed by development at this date. The mine is opened

by consecutive levels from 100 to 900-ft. depth. It is

understood the equipment for the plant has been ordered.

H. E. Emerson has had the directing of the mine develop-

ment during the last three years.

The High Ore mine has been completely cleared of

smoke and gases created by the fire, but hoisting will not

be commenced for the present. Considerable repair work

Is required, necessitating the employment of a force of

men. The burned area is being cleared, and now that

the fire has been subdued, it is realized that it was serious

In character and that for some days it gave the mine man-

agement uneasiness. It was feared that the fire would

80 get through the workings that it would prove a second

Anaconda fire, which has been burning since 1889 and still

continues to burn, alfhougb well bulkheaded.

SALT LAKE, UTAH
The Utah Copper Co. — Progress at Park Cify, Tinl'ic, and Alia. —

Results of Operating the South Utah.—The Galena King.

The Utah Copper Co. has declared its first quarterly

dividend of the year of 75c. per share, amounting to $1,145,-

100. making a total of $7,000,000. The first section of

the Arthur mill, the old Boston Consolidated, was to begin

operating in its remodeled form about March 1. The Silver

Shield company drove into what was supposed to be a

wall of the vein and found that it was a horse with good

ore on the other side. The new orebody is 6 ft. wide, the

ore assaying IS',; lead and 7 oz. silver. The company is

having a milling test made .of a 150-ton lot. The Silver

King company at Park City has found ore In a raise,

120 ft. from that discovered some time ago, and supposed
to be a continuation of the same orebody. The ore Is of

shipping grade, carrying about I'i. oz. of silver to each
per cent of lead. The annual meeting of the Daly West,
held at Denver, resulted in. the re election of the old

board of directors. The report showed that during the

past year the mine operated at a profit of $238,000, and
paid its stockholders three dividends amounting to $162,000,

leaving a cash balance for the year of $76,000. The super-

intendent estimates that there is ore on the 1700, 1800,

and 1900 ft. levels sufficient to keep the mine running for

a year. Conditions developed during the last quarter of

the year were not encouraging, as the ore was not found
on the 2100-ft. level. The ore discovered in the New York
Bonanza has been followed a distance of 140 ft., the vein

varying from 6 to 20 Inches. Some sinking and raising

has been done at the intersection of the cross-fissures,

but no ore was found in doing this work. The ore taken
out runs from $40 to $.50 per ton, in addition to which
there Is some zinc. The heading of the Snake Creek tunnel
has now passed beyond the brecciated limestone through
which it has been i)assing m the last 200 ft. and which
has. caused trouble on accotmt of water and the necessity

of timbering. A little water still appears at the floor, but

the face and roof are dry. The face Is In a distance of

10,700 ft. Shipments made by Park City operators for

January totaled 561S tons, the Daly West leading with

1845 tons, and the Silver King Coalition" second, with 1781

tons.

In Tintic district the May Day reports new ore on the

500-ft. level, where driving was done to cut the orebody

opened on the 300. The new find has not been devel-

oped sufBclently to determine its extent. The Uncle

Sam, which Is under the same management as the May
Day, is shipping ore valued at $1000 per day. A recent

GO ton shipment netted the company $3300. The new rail-

road spur that the Scranton people built at a cost of $2000
is in use, and this will effect a saving of 40 cents per ton
on all ore hauled. The company will increase its ship-

menis from 700 to 1000 tons per month. Two grades are
shipped, about 30% of the ore carrying 34% zinc, the re-

mainder being a zinc-lead ore containing 40% each. Tintic

district ore-shipments for the past week are 172 cars, Cen-
tennial-Eureka leading with 45 cars, and Iron Blossom
second with 39.

In Beaver county the South Utah company has found
high-grade ore in virgin ground. The vein has been fol-

lowed for 100 ft. During January the mill treated 22,090
tons of ore which yielded 2091 tons of concentrate aver-
aging 9.88% copper. Production for the month was 386,764
lb. of copper, 140 oz. gold, and 2532 oz. silver. The average
of the concentrate was the lowest since October, but the
production of copper was slightly higher than in Decem-
ber, the best previous month. Since October the company
has ijroduced 1,259,917 lb. of copper. Under the changed
mining methods, which involve a system of back-stoping,

250 men do all work in mine and mill, whereas 400 were
required by the old method of square-setting. Mining costs

are about 90c. per ton, and milling costs about 50c. Con-
centration Is at the rate of 10 and 11 tons to one. The
Revenue, 15 miles west of Newhouse, has been developed

during the winter by driving two adits, each 120 ft. long.

Recent samplings of some portions of this mine showed
ore worth $150 per ton. An old mill is on the ground
which will be put in operating condition in the spring,

and the ore is to be delivered over an aerial tramway.

Rebuilding the surface workings of the Utah Mines Coa-

lition Co., at Alta, which were wrecked in a recent snow-

slide, win be commenced at once. The compressor and

dynamos were unharmed, but all of the rest is a total

wreck. The loss is about $10,000. The new buildings will

be erected under a large cliff so as to protect t"hem against

a repetition of the disaster. With two weeks of favorable

weather the mine can be put in such condition that opera-

tion can be resumed. The Cardiff people opened sulphide

ore in the north drift in which a 2-ft. streak of ore was

being followed. The ore is a higher grade than was the

streak, and is similar to that found in the south drift

from which the shipments of last summer were made.

The Rexall's tunnel is in 800 ft., and a drift on a small

fissure 40 ft. back from the face is in malachite. The
tunnel will give a depth of 700 ft. on veins which are

exposed on the surface. The Howell-Johnson Leasing Co.

is making a 20-ton test shipment of ore from the old Max-

field mine which it Is operating.

A company of Tintic men has been organized to operate

the Galena King at Stockton. The incline will be retim-

bered and the lower levels explored. This mine has some

good ore, but the lower levels were flooded by water. The
extension of the Honerlne drain-tunnel may overcome this

difficulty. The Utah mine, of Fish Springs, shipped three

cars of ore In February, and a fourth car is being hauled

to the railroad. The Utah Smelting Co. is planning to

erect small smelters in different camps during the coming

summer. Three of the producing coal mines in the vicinity

of Salina have been merged as the Southern Utah Fuel

Co. Plans are being made to operate a salt refinery in

Millard county, eight miles west of Clear Lake. A large

spring brings the salt to the surface as brine, and in the

hot months of summer the latter evaporates to a point

that precipitates the crystals and does away with the neces-

sity of pumping into beds for a special evaporating process.

Two railroad projects are being considered which should

benefit the mineral industry of the State. One is to build

60 miles southwest from Wellington, on the Denver & Rio

Grande, to the coalfields in Emery county; and the other

is to extend the Laramie, Hahn's Peak & Pacific from

Fox Park, Wyoming, Into the asphalt beds of Wasatch

county, eastern Utah. This road is already built 55 miles

from the Union Pacific at Laramie, and the projected ex-

tension is reported to be fully financed by Boston men.



342 MINING AND SCIENTIFIC PRESS March 4. 1911

LONDON
Cornish Tin Mining. — Wheal Kifly and South Crofiy. — Historical

Data Concerning the Gold Mines of the Kolar Districts.—Success

of Mysore Mine.

In the midst of much that is depressing in connection

with Cornish tin mining, it is pleasant to record the suc-

cess o£ the two re-opened mines, Wheal Kitty and South

Crofty. I referred a short time ago to the success attend-

ing J. H. Collins' work at Wheal Kitty, and I am now
able to give an account of the position at South Crofty.

This mine is the near neighbor of Dolcoath and Carn
Brea & Tincroft. The veins contain much wolfram and
arsenic as well as tin. The mine was acquired for the

present company in 1906 by the Allen-Meyerstein group
in London. The capital Is £50,000 in £1 shares, of which
the previous owners received 20,000 shares carrying a lia-

bility of 5s. per share, and on the formation of the com-
pany the promoters procured subscriptions for 20,000 shares

at par. A short time afterward the remaining 10,000 shares

were sold at £4 each. The total cash funds were, there-

fore, £65,000. A new shaft has been sunk and much de-

velopment work has been done; a modern dressing plant

has also been provided. The company first made profits

in 1909, when 15% was distributed. It is now announced
that the dividend is to be the same for 1910. During 1910

the amount of ore raised was 60,916 tons, and the produc-

tion was as follows: 630 tons tin concentrate, value £56,561;

126 tons wolfram concentrate, value £13,579; and crude

arsenic, 736 tons, value £7664. The total receipts, includ-

ing sundries, were £77,315, or 25s. 6d. per ton, and the

costs £62,500. An allowance of £2968 was made for depre-

ciation, £5000 has been placed to reserve, and £7500 has
been distributed as dividend. During the year improve-

ments have been made in the arsenic-refining plant, and
the defects which gave rise to a lawsuit for damages have
been remedied. The new main shaft is completed to the

1350-ft. level and is now being sunk 120 ft. farther.

During the year 4697 ft. of development work has been
done, and the ore disclosed has averaged a rather higher
content than during the last two years. The manager,
Josiah Paul], deserves credit for the way he is conducting
development operations, and the energy and enthusiasm
of Francis Allen, the chairman, should also receive recog-

nition. The ore is of low grade; it is not clean tin ore,

as is that at Wheal Kitty, and requires very careful dress-

ing for the separation of wolfram, pyrite, and arsenopyrite.

As a contrast to the success of South Crofty, the con-

tinued failure to win success at Botallack must cause Mr.
Allen many moments of regret. At the present time
efforts are being made to raise fresh capital by means of

a drastic reorganization. The mine was re-opened in 1906

by the Allen-Meyerstein group at the same time as the

South Crofty. Owing to the lack of records, and of exact

information relative to the state of the workings, the

results of operations have been disappointing. The cap-

ital of the company consists of £100,000 in ordinary shares
of £1 each, 72,103 'A' shares of 5s. each, entitling holders
to 5% of the tin sales and half the profits, and £4787 in

income bonds; while the money advanced on loan by
Cornish Consols, a finance company belonging to the Allen-

Meyerstein group, is £20,689. For the protection of cred-

itors the company has had to go into the hands of a
liquidator, and the directors are making strenuous efforts

to continue operations. It is proposed to form a new
company with a capital of £100,000. Holders of the 100,000
ordinary £1 shares in the old company will be offered halt
the number of new £1 shares on which there will be a
liability of 5s.; the holders of the 'A' shares will receive
one new share of £1 each in place of four 5s. shares; and
the holders of income bonds will receive shares equal to
the nominal value of their present holdings. To induce
shareholders to come forward, special terms for under-
writing are being offered to them. In order to satisfy
Cornish Consols for the loans above mentioned, £20,000
In shares are to be issued. The mine, unfortunately, has

not enjoyed the advantage of continuous management since

it was-re-opened. At first William Thomas was manager,

then W. R. Thomas, and now A. B. Climas; for a time

Bainbridge, Seymour & Co. were the consulting engineers;

they have been succeeded by Pettit & Poore. Over £70,000

has been spent during the last four years. The surface

plant consists of 20 stamps erected and another 20 ready

on the spot, together with concentrating machinery. It

is to be hoped that shareholders will persevere in their

venture.

The sustained success of the gold mines in the Kolar

district of Mysore is apt to make people forget that for

years the development of the deposits was a failure and

that it was by a mere fluke that operations were continued.

Another erroneous idea that many people have is that

the titled and military gentlemen whose names appear on

the list of directors of John Taylor & Sons' Indian gold

Kolar Goldfield, View From Robertsonpet Road.

mining companies are of the guinea-pig type, so well

known in London. So far from this being the case, these

gentlemen were practically the fathers of the schemes for

opening the mines, and have faithfully followed their for-

tunes, reaping reward from the profits and not from the

markets. It is opportune, therefore, to quote some of

the history of the Kolar district that appeared in recent

issues of the Daily News of Bangalore, India. In local

circles in India it is claimed that Mysore was the Ophir

of David and Solomon, the argument being that the other

products mentioned in the Bible, ivory, sandal-wood, apes,

and peacocks, are mentioned in the earliest records, whereas

other countries, such as Rhodesia, cannot give similar cor-

roborative evidence. The earliest indisputable testimony

relating to gold mining in Mysore is found in the 'Artha-

sastra' of Kantilya, 750 years after Solo'mon's time and

250 years B. C. ; it is here recorded that gold was worked

in the districts of Shimoga and Chittadroog. The numer-

ous old mines found by the Geological Survey in the neigh-

borhood of these two towns testify to the importance of

the industry in former times. It has also been shown by

inscriptions in the Tanjore temples that active gold pro-

duction took place in the thirteenth, fourteenth, and

fifteenth centuries. In recent times activity dates from

1878, when James Hayes and Walter Elliot obtained a

license to mine for gold near the village of Oorgaum. Mr.

Elliott, who was the active prospector, died shortly after

work was started, and his assistants, Lavelle and O'Brien,

continued his work. The first-named found gold quartz

near Oorgaum and took it to General De La Poer Beres-

ford, at Bangalore, who started a small syndicate among
his fellow officers and acquired the rights over 10 square

miles. At this time the boom in the Wynaad district, on

the Malabar coast, was at its height, and 25 mining com-

panies, \^ith a total capital of five million pounds, had

been floated in Lendon. It was hoped that the proximity

of Mysore to Wynaad would be a help among promoters.

This hope was not borne out. and no assistance came from

London just then. Eventually four companies were formed

in India. Of these the Madras, Oorgaum. and Balaghat

companies were registered in Madras and were under the

management of Arbuthnot & Co., and the Kaiser i-Hind

was registered in Bombay. These were small companies
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formed for prospecting work. Promising ore was strucli

in the Oorgaum In May 1880, and a trial crushing pro-

duced 100 oz. from 40 tons. Captain Bell McTaggart,

then attached to the artillery at Bangalore, resigned his

commission, and proceeded to London with the idea of

interesting capitalists. This he was successful in doing,

and by the middle of 1881, eleven companies were at work,

including the Mysore and the Nundydroog, managed by

John Taylor & Sons. The years 1881 to 1885 gave disap-

pointing results. In the latter year only three of the

companies were actively working, four having closed, and
another four awaiting developments. The historic meet-

ing of the Mysore company was held in 1885 for the pur-

pose of wiirding up. A number of mining engineers had
reported adversely and recommended that operations

should cease. The only favorable report came from B. D.

Plummer, the superintendent of the Nundydroog mine,

and, as he had the support of John Taylor, his views were
adopted, though only by a small majority. Work was
accordingly continued and Mr. Plummer was made man-
ager. From that day onward the Mysore mine went for-

ward and has won celebrity, and other adjacent mines have
also become highly profitable.

ELY, NEVADA
Mill Work Retarded by Frozen Ore.— Oiroux Equipment and Develop-

ment.—Railroad, Utah to Ely.

The extremely cold weather recently prevailing has
proved a serious hindrance to the milling operations of the

Nevada Consolidated by the freezing of its ores in transit

_
from the mines to the concentrating plant at McGill, a dis

tance of 20 miles. The ore, made wet from melting snow
and ice, is taken from the open pit by steam-shovels and
dumped into cars, after which it usually stands on side

tracks for several hours before being started to the con
centrator. and as the temperature has ranged from 10 to

20° F. below zero, the ore is frozen solid in the cars when
it arrives at the plant, and has to be removed by dynamite.
The company has been fortunate this year In the fact that

the weather has been generally favorable for its operations.
It has averaged 8000 tons of ore per day, which will soon
be Increased to 10,000 tons by the starting of the seventh
and eighth sections of Its concentrator In April. The
heavy snow-fall of the past few weeks is a guaranty of a;;

abundance of water for the summer and fall months, which
makes possible the operation of the concentrator to Its full

capacity.

The GIroux Consolidated has completed the equlpmen:
of its GIroux shaft, which has reached the depth of 1400
ft. The 600 and 1200-gal. pumps Installed on the 1200 ft.

level are gradually draining the old workings. Develop
ment is progressing on the 770 and 1200-ft. levels, and a

cross cut will be started next week from the 1400-ft. station
to the Alpha workings. The company will soon commence
shipping high-grade smelting ore to the Tooele smelter in

Utah. No announcement has been made as to when the con-

centration of sulphide ores will be commenced. The com
iwny has a concentrating plant of 500 tons capacity which
could be put In condition to operate in a short time, but
the water-supply now available is not sufficient to keep It

in steady operation. The management is hopeful that with
the development on the 1400 ft. level a sufficient water sup-
ply can be obtained from that source to meet the require-

ments of the mill.

It seems probable that a railroad will be constructed from
Tlntlc, Utah, to the Ely district. The Tooele smelter,
owned by the Cole-Ryan people, is unable to get a sufficient

tonnage of ore from the mines of Utah to keep it in profit-

able ojieration, hence the owners are anxious to have a direct

transportation line into the Ely district. The construction
of the road, it Is understood, will be backed by W. A. Clark
and the Cole-Ryan Interests. This road would give the

GIroux company, controlled by Cole and Ryan, a direct

outlet for Its ores and concentrates to the smelter at Tooele,

and would also Insure It a reasonable freight rate on all

supplies coming from the East. It would obviate the neces-

sity of this company building a smelter in Ely district,

which might cost as much as the construction and equip-

ment of the proposed road. The length of the proposed
road would be about 100 miles, and the line would serve
several other mining camps of note between Tintic and the
Ely district. The Ely Consolidated is developing large
bodies of low-grade sulphide ores on its 500-ft. level. It is

the intention of the management to resume sinking the
Zack shaft, and make it 600 ft. deep. The Boston-Ely Is

meeting with success in driving its cross-cut on the 1245-

ft. level to the contact.

REPUBLIC, WASHINGTON
New Development Planned.—Plant of the North Washington Power &

Reduction Co.—Extension of Lone Pine Vein.

The Eureka-Republic company is to be organized for

the purpose of developing and operating the Mountain
View, Iron Mask, Flag Hill, and Bodie claims, the deed
for which has not yet passed. The Flag Hill has yielded
some rich ore from small lateral veins, specimens of which
showed native gold. A north-south vein on the same
claim has been developed by an adit and cross-cut, show-
ing a width of from 2 to 5 ft., with ore running from $2

Lone Pine Vein, Republic, Washington.

or $3 to |14 per ton, a large tonnage of which, already

mined, remains on the dump. The Iron Mask adjoins

the Flag Hill on the east and crops 4 to 5 ft. wide for

some distance. The only development consists in pits and

open-cuts in rather low-grade ore, which will pay a small

profit over the costs of mining, haulage, and milling. The
Mountain View adjoins the Flag Hill on the southwest

and presents good prospects. The Bodie claim is situated

in a separate zone, on the southerly extension of the San

Poll mine. A 2-compartment shaft was sunk in the

hanging wall to a depth of 200 ft., from the bottom of

which the vein may be tapped by a short cross-cut.

The construction of the mill for the North Washington

Power & Reduction Co. is well advanced, and the man-

agement believes it will prove to be a successful metal-

lurgical plant. The method of treating the ores to be

adopted involves old and well known principles, but the

machinery to be employed, from the coarse crushing of the

ore to the recovery of the bullion, will all be of the latest

pattern. The concrete retaining walls for the main build-

ing are finished. The excavations for the Chilean and
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tube-mills and coarse crushers are practically completed.

The framing of timbers for each section of the plant is

well along. The shed for the precipitation tanks and filter-

presses has been built, and the framework for the main
section of the mill is up and ready for the sheeting. All

of the machinery has been ordered and is in transit. It

has been discovered that the Lone Pine vein, in its north-

easterly course, not only crosses the Insurgent ground,

but passes beyond it into the Last Chance claim, owned
by the Lone Pine-Surprise Consolidated M. Co. Charles

P. Robbins, of that company, accompanied by Richard
Marsh, an assayer, came into camp from Spokane, and
examined the premises, with a view to future action,

either in the way of developing or leasing and bonding
the ground now, for the first time, known to contain a

rich vein. The discovery was made at a depth of nearly

200 ft. Where the vein should crop out on the Last Chance
ground, the surface debris is deep and is believed to cover
the apex from sight.

MEXICO
Mining and Transporiafion Interrupfed in Cliihuahua.—Cookson 6 Co.

Buying Lead Bu Hon.— Contracts for Railroad Building. —Vera-
cruz Oilfields.—Operations at Ouanaj'ua/o.— T/ie San Toy.

Mining operations in western Chihuahua have been

checked perceptibly by the revolutionary disturbances in

that State. The concerns that have continued to operate

have done so under difficulties, and if the trouble continues,

the obtaining of supplies and the safe transportation of

bullion and pay-roll money may become such serious ques-

tions as to cause a widespread suspension of operations.

Due to traffic interruptions on Chihuahua railroads, it has
been necessary to make shipments of products through
Sonora, and to obtain stores through Sonora points. There
has been some revolutionary activity in the State of Sonora,

and traffic on the Yaqui River line of the Southern Pacific

has been interrupted. The disturbed conditions have re-

sulted in brigandage In various sections, and some mining
concerns have suffered. The revolutionary disturbance has
lasted longer than was believed jjrobable when the first out

break occurred, a^d the situation has steadily grown more
serious. There have been a few outbreaks in the southern
portion of the Republic, but so far the Government has been
able to prevent extensive trouble there. Important changes
In the official family of President Diaz are reported to be

pending.

The lead bullion of the Towne smelter at San Luis Potosi,

which now goes to the United States, may be contracted for

by Cookson & Co., the lead and antimony refiners of New-
castle-on-Tyne, England. The matter is now under consid-

eration, and Clive Cookson, one of the principals, will soon

arrive in Mexico in connection with that and other business

affairs. For several years the Cooksons have purchased the

lead output of the Torreon smelter, and they have been

notified by the management of that plant that a material

increase in production is anticipated this year, beginning
in March. This results from the contract recently made
with the Compaiiia Minera de Naica for the output of its

lead-silver mines in the Naica camp of Chihuahua. Several

hundred tons per day will be supplied to the Torreon plant.

The Cooksons own the principal antimony mines in Mexico,

situated in the States of San Luis Potosi and Queretaro,

and operate an antimony smelter at Wadley, a station on the

National railroad in San Luis Potosi. This smelter product

amounts to hundreds of tons per month, and is shipped to

England through the port of Tampico. The antimony prop-

erties were purchased several years ago from M. Elsasser

and A. Weill, of Mexico City, each of the men receiving

£80,000. The only antimony properties distant from trans-

portation are those at Santa Maria de Miera, in the State
of Queretaro, a wagon-haul of about 100 kilometres to Ber-

nal, on the National road, being necessary. Contracts for

the railroad that will open the Sombrerete, Chalchihuites,
and Nieves mining districts of Zacatecas, and the Nombre
de Dios district of Durango, have been let by the National
Railways of Mexico to the Compania Bancaria de Obras y

Bienes Raices, and the International Contracting Co. The
former, which has already commenced work, will build 170

kilometres out of the city of Durango, and the latter will

build from Caiiitas, a station on the Mexican Central in

Zacatecas, to Sombrerete, 126 kilometres. The Robert S..

Towne interests, having extensive holdings in the Zacatecas
districts, that will be opened, and which formerly held the
concessions for the railroad, have agreed to a cash contribu-

tion to the construction fund, and subsidies aggregating.

1*1,280,000 have been granted by the States of Zaeatecas and
Durango. The 296 kilometres of railroad will cost several

million pesos. The town of Sombrerete will be served by
a branch 11 kilometres long, its situation in the mountains
making impracticable the construction of the railroad

through it. A few years ago the Towne people organized a
company to build this railroad, but the financial depression

in the United States interfered with the plans, and some
time later the concessions were taken over by the National

Railways. A railroad that will benefit the Sonora mining
industry is under construction by the Mexican Union Rail-

way Co., the English concern that last year took over the

mineral railroad extending from Torres, on the Sonora

Sfafe of Chihuahua, Mexico.

railway, to Represo. This line is to be extended from Re-

preso to Ures, about 70 kilometres. It is expected to have

the first 10 kilometres completed in March.

Recent developments in the oil districts of Veracruz are

causing oil men to look to the future, and the formation of

a producers' agency, patterned after the organizations that

'..ave proved successful in California, is being given con-

sideration. California men interested in Mexican oil are

expected to lead in the movement. An abundant su;)ply of

fuel-oil will solve Mexico's fuel problem, and benefits will

be hastened by an organization that will contract to mar-

ket the products and guarantee deliveries to consumers.

Prices of oil lands and oil leases have advanced as a resa't

of the gushers in the Juan Casiano and Potrero del Llano

fields. E. L. Doheny, head of the Mexican Petroleum and

Huasteca Petroleum companies, has announced that $2,500.-

000 will be spent in constructing a pipe-line from the Juan

Casiano field to Mexico City. A concession for such a line

was granted by the Mexican Government a few days ago,

and right-of-way tor a portion of the distance has been

arranged. The pipeline will be built as far as some con-

venient railroad point on the high central table'and. The
Tuan Casiano field is to be given a railroad to canneot with
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water transportation. The great gusher brought In by the

Pearson interests in the Potrero del Llano field is now
under control, and much of the oil is being saved.

Twent}' of the 40 stamps of the new mill of the Provi-

dencia Mining & Milling Co., in the Guanajuato district, are

operating, and the other 20 will be soon in use. It is esti-

mated that the ore reserves in the company's Tajo de

Dolores mine represent about five years supply for the mill.

The Proprietary Mines Co. of America is financing both the

Providencia M. & M. Co. and the Mineral Development Co.,

and due to the fact that its attention has been concentrated

on the Providencia plant, the Nueva Luz work of the Min-

eral Development has been temporarily suspended. Now it

Is not expected to reach the mother lode of the Guanajuato

district with the Xueva Luz crosscut before fall. The Oro

Grande Mines Co. has increased the capacity of the Guana
juato Amalgamated plant, taken over last year, to 500 tons

per day, by adding re-grinding equipment. The Jesus Maria

mine, an Amalgamated property, has been shut down, and
ore for the plant is being obtained from the Refugio and

Bolatiitos mines and dumps of the Oro Grande. The com
pany is making a monthly profit from milling, and Is spend

ing the most of it in unwatering the mine and development
An aerial tramway, 2 kilometres long, is being built to give

.

the San Matias custom mill, of the Mexican Milling f

Transportation Co., connection with dumps and open-cutr

beyond the Sirena mine, in the Guanajuato district. A
large tonnage of low-grade ore can be obtained. Due to a

scarcity of profitable ore, only 40 of the 80 stamps of the

Guanajuato Consolidated Co. are now in operation. The
annual report of the San Toy Mining Co., operating in the

Santa Eulalia district of Chihuahua, show that in 1910 the

company marketed 20,181 tons of ore, of a gross value of

1529.470. The net income for the year was $437,563. and
the net profits $157,566. At the end of the year the un-

divided profits amounted to $295,350.

NEW YORK
Unchanged Finincial Stitus. — Ref/remenf of Gould from Mo. P. —

Decision of Inlerslale Commerce Commission.—Support for Min-

ing Issues.—The Guggenheim Exploration Co.— Pioche Merge'.

Eastern financial affairs have aroused little Interest

during the past week. Any excuse Is made to serve in Justi-

fication of prevailing dullness. Adopting the habit of the

Supreme Court of the handing down its decisions on Mon-
day, the first business of the day of each week is given to

watching the wire for any possible action in the Important
cases pending before that tribunal. The holidays have been
made to serve also as excuses for stagnation in the market.
The simple truth Is that the situation remains unchanged,
and for the present the stock market is playing to an empty
house. One Important event of the week Is the apparently
complete abdication of George .1. Gould as the controlling
head of the Missouri Pacific railway. This step marks the

I)asslng of the Gould Infiuence in American financial affairs.

It is said that Mr. Gould Is to retire not only from the
presidency of the road mentioned, but from all active busi

ness. The possibility of tariff changes, the prospect of an
extra session of Congress, the admitted need of currency
reform on the one hand and the disposition of the general

public to oppose the centralization of financial power on the

other, are elements adverse to creating and maintaining
market movement. The great transportation comp-nies
have been forced to yield to public demand In the recogni

tlon of commissions and commerce courts, all tending to

force the public service coriwrations to go upon an invest-

ment basis. The important' event of the week in market
circles was the decision of the Interstate Commerce Com
mission, denying the Increase in freight rates demanded by

the railroad companies. The importance of the decision

goes to the stock market rather than to any matters of rail

roading. and is a more radical step in the direction of ter

mlnatlng any speculation in rails than any yet taken. The
effect is stagnation during a stage of transition, and specu

latlon must turn to Issues having a natural hazard: the

monopoly of trading enjoyed by the New York Stock Ex-

change must either dry up for lack of public support, or it

must take steps in a direction in which some advances have

already been made. With markets in mining issues prop-

erly protected and placed upon a basis where the element of

good faith can be assured, public support will be givea

freely. The natural hazard of mining has no terrors for

the investor. He is willing to lose to Mother Nature. There
are to be some changes in Eastern financial markets. In-

vestment brokers may become more numerous, and while
mining matters could hardly be duller, the logic of events

points to a wider and more general activity than has ever

been known heretofore. The promised fight by Thomas L.

Chadbourne, of Houghton, Michigan, against the proposed

Calumet & Hecla consolidation has already drawn the fire

of the management of the big company and also a warn*
retort from J. Parke Channing. The last-named gentlemaa
resents the assertion of Mr. Chadbourne that the valuation

placed upon the Ahmeek, in which Mr. Chadbourne is most
largely interested, was not as high as the mine deserved,

Mr. Channing's reply, in part, is: "In valuing a property,.

I know neither one side nor the other, and its past record!

and future prospects alone guide me in my decision." It

is certain that in so large a task as the appraisal of the

properties of the Lake copper country, it would be a waste

3f time to proceed upon any other basis. To have a de-

ciding voice in so important a piece of work is about as

much glory as an engineer might expect to attain in his

-areer. While the Boston Stock Exchange committee has

reported favorably, the rank and file of the brokers are

hoping that it may not be consummated. Many of the com-

')anies to be included are ranked as semi-speculative, and

their stocks are comparatively active. For all these to be

merged in one Issue, and that of such an investment char-

acter as to almost preclude speculation in it, means a heavy

loss In commissions for Boston brokers.

The Guggenheim Eploration Co. is to ask the, public ta

?ome In. The concern has been something of a close cor-

poration, though the stock has been traded in on the Curb.

Now the capital stock is to be increased from $20,000,000

to $50,000,000; a 100% stock dividend is to be declared; the

remaining ten millions of new capital stock will be held in

the treasury, the forty millions which will then be out-

standing will be put on a 6% dividend basis, and applica-

tion will be made for admission to the New York Stock

Echange. Whether this is a step in the way of eventually

making a merger of all the Guggenheim companies, remains-

to be seen. The Exploration company has always beem

looked upon as the most successful of the Guggenheim cor-

porations, having been the receptacle of a large share of the

Nevada Consolidated and Utah Copper dividends. The

merger of the properties at Pioche, Nevada, which has been

prematurely announcea two or three times, is now said to

be nearing completion. The consolidation, as at present

contemplated, will include the Nevada-I'tah, the Consoli-

dated Pioche, the Ohio-Kentucky, and the Prince Consoli-

dated. Although the Consolidated Gold Fields of Soutto

Africa, Ltd., has failed to acquire the Golden Cycle mine

at Cripple Creek, the company evidently intends to broaden

its operations in America. A subsidiary company has been

formed under the English law, and the services of John

Hays Hammond as consulting engineer has been secured.

The twelve stockholders of the United Verde Copper Co.

held an annual meeting this week in New York. Some time

ago W. A. Clark was quoted as saying that "if there is a.

marked increase in copper production, it must come from

the porphyry mines." His position is not altogether sup-

ported by the figures on the United Verde production, whicli

show 38,663,880 lb. for 1910, as compared with 36,694,063 In

1909, and 36,183,089 in 1908, while in 1907, the year of high

irices, the property turned out but 33,012.339 lb. If the

)orphyry mines made high records for themselves last

year, so did the United Verde. The consolidation of the

Ray Central and the Arizona Hercules is said to be defi-

nitely agreed upon. Ray Central has not been making

great progress recently; the Weed & Probert report has not

yet been given out.
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General Mining News

ALASKA
BEBXEBS BAY BEGIOX

Bulletin 446 of the U. S. Geological Survey, lately issued,

deals with the topography and geology of a region of 50

square miles contiguous to Berners Bay, situated 45 miles

northwest of Juneau. The bulletin describes the fissure

veins, quartz veinlets in diorite, and stringer lodes of that

region, and gives data concerning 12 mining properties in

that district, consisting of the Ivanhoe, Horrible, Ophir,

Bear, Kensington, Eui-eka, Comet, Johnson, Indiana, Jualin,

Fremming, and Greek Boy. There are five mills in the

region, having in all 90 stamps. The ores of the district

comprise gold, chalcopyrite, galena, sphalerite, in quartz,

calcite, dolomite, sericite, epidote, and chlorite. These

mines are on Sherman and Johnson creeks.

COPPER BIVEB

The Bonanza copper mines are situated in Wrangle moun-

tains, close to a stream called the Kennicott, which flows

into the Nizina, the latter emptying into the Chitina, the

principal tributary of the Copper river. Kennicott, at the

lower camp of the Bonanza, is the terminal station of

the Copper River & Northwestern railroad, which starts

at Cordova, traverses a 40-mile stretch of tide-flats, pro-

ceeds nearly 100 miles northerly along Copper river, thence

nearly easterly along the course of the Chitina and Nizina,

making a route of 200 miles between Cordova and Kenni-

cott. The Bonanza camp is supplied with bunk and mess

houses, warehouses, sawmill, assay oflice, and other build-

ings. The lower camp is connected with the mines by

a 15,000-ft. aerial tramway, the upper terminal being 4000

ft. higher than the lower terminal. It is stated that a

concentrator is being built at the lower camp. The mine
is developed by 2000 ft. of workings. The ores consist

of azurite on and near the surface, and chalcocite in the

deeper workings.

THE INNOKO

Pay-gravel has been found on Ophir and Spruce creeks,

where there will be activity next spring. Some winter

Map of Innoko Region.

dumps have accumulated on Little creek, and these will

be sluiced when the season opens. Gaines creek is re-

ported to have good pay-gravel, where work is being
planned for next spring; this may be said of Yankee creek,
also. These are all tributary streams of the Innoko.

PKINCE WILLIAM SOUND

Business men of Valdez have had surveyed, and pur-

pose building, a 7-mile railroad from that place to Mineral

creek, which is the centre of mining activity. The Min-

eral Creek Power Co. has been incorporated, the plan of

the company being to generate power for the operation of

stamp-mills to be built in that vicinity this year. Joseph

Bourke, F. M. Boyle, C. D. Shaw, and M. Blum are the

incorporators. The same company intends erecting a stamp-

mill to treat custom ores being mined in small lots on

Mineral creek. Work is in progress in placer ground of

that locality. The Black Diamond lode mine has been

opened by an adit whereby a 5-ft. vein of gold ore of

milling grade was found. The Valdez-Bonanza, being de-

veloped by adit levels, has a 7-ft. vein, the ore in which

assays from a trace of gold to $292 per ton. It is claimed

that a body of iron ore, suitable as fluxing material, has

been discovered on Hinchlnbrook island.

THE YUKON"

Hydraulic equipment is being hauled from Circle City

to the Barnette placers on Mastodon creek. Berry and

Lamb are hauling supplies to their placer properties on

Eagle and Mammoth creeks, where work is to begin with

the opening of the season.

ARIZONA
COCHISE COUNTY

The Copper Queen Copper Co. has a force of 75 men
engaged in construction work at its smelting plant at

Douglas. Two reverberatory furnaces, and six roasters

of the McDougall pattern, are being built. The concrete

foupdations for the roasters, and for the steel building

in which they are to be housed, are complete. Storage-

bins, intended to hold the concentrate that is required to

be roasted, are of concrete, and these are nearly finished.

The concentrate is to be delivered to the bins in cars

hauled over an elevated track; it will be conveyed to

the roasters by a belt-elevator. The new stack, to be 22

ft. diam., 300 ft. high, supported by a concrete foundation

60 ft. diam., has been commenced, the bricks for which

are to be manufactured at Ancho, New Mexico. An ex-

tension to the flue-dust chamber, now finished, was built

of tiling. The new converter flue, connecting with the re-

cently built dust-chamber, is of suSicient capacity to carry

the gas and fume from the 8 stands of converters with

which it is connected. This flue is 11 ft. diam. at the

end where It receives the gas and fume, and 13 ft. diam.

where it discharges them into the dust-chamber. A 276-

ft. tunnel, 30 by lo-ft. cross-section, was made to serve

for slag-haulage. The tunnel is lined with concrete walls

4 ft. thick, with a supporting wall in the centre. With
the completion of the reverberatories and roasters the con-

centrate, fine ore, and flue-dust will be treated in them in-

stead of in the blast-furnaces.

MOHAVE COUNTY

As the result of a 3-weeks run of the Tom Reed Mines

Co.'s 10-stamp mill, in Goldroad district, a clean-up of

bullion was made, valued at $60,000. The shaft at this

mine is to be sunk to a depth of 500 ft. The power system

is to be improved. The Chloride district has a camp
called Copperville, in which are the Copperville, Samoan,
Lucky Boy, and other veins. The project of cross-cutting

all those veins, by driving an adit, probably will be under-

taken by the Arizona Southwestern Copper Co. Such an

adit would cut the Samoan vein, owned by this company,

at 700-ft. depth, which is considered below the leached

zone. The Lucky Boy and Brighter Days veins are on

claims belonging to T. B. Scott. The mine of the Frisco

Mines Co., situated at Union Pass, has been sufficiently

developed to expose about 750,000 tons of ore. estimated

to have an average value of $12.50 per ton. The Kingman
Miner, whose editor inspected the property, states that

the vein has a dip of 20° and a width of 35 ft. The mill,

recently built, has a Gates crusher, a 6-ft. conical Hardinge
ball-mill, and a tube-mill, bv which the material is re-

duced to 200-mesh. It is then cyanided in Pachuca agitat-
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Ing tanks, and Burt filters. The mill machinery is ope-

rated by Meitz and Weiss oil-burning engines, said to

supply power at a cost of $5.50 less per horsepower month

than steam-power. The oil costs about 6c. per gallon deliv-

ered at the mill.

YAVAPAI COUNTY

(Special Correspondence.)—G. W. Hull, of Jerome, is to

resume development work on the claims of the Huron

Gold company, situated near Huron station. The old work-

ings have been cleaned out, and the buildings made ready

for occupancy. The Eleanor Placer M. Co. is to commence

work on propepties in French gulch, near Prescott. Re-

sults of tests made are favorable, and the owners expect

a profitable season.

Prescott, February 24.

The United Gold Mines Co., operating a mine and a

small Nissen stamp-mill at Congress, has opened the prop-

erty by sinking a 540-ft. shaft, from a number of stations

in which the ore is developed. A larger mill is required

and steps have been taken to raise funds to buy addi-

tional equipment. The directors are D. J. Sullivan, T. M.

McGill, C. M. Raible, D. A. Burke, H. M. Sullivan, H. A.

Cronin, and S. Newhall.

YUMA COUNTY

George Wood and A. J. Pickerell have sold to F. L. Smith,

of Detroit, the Mineral Hill mines, situated 18 miles east

of Parker. The property comprises 13 claims, and lies

within two miles of the Planet mine, in the Bill Williams

country. It has been developed by 500 ft. adits, drifts, and

cross-cuts, whereby bodies of copper-iron ore are exposed.

CALIFORNIA
AMADOB COUNTY

The 40-stamp mill at the Zella mine is operating again

after a brief shut-down. The Bunker Hill mill, whose bat-

teries were recently increased from- 20 to 40 stamps, is

operating at full capacity, and it is claimed there is

sufBcient ore accessible in the mine to keep the mill ope-

rating several years. Dividend No. 56, of 5c. per share,

was paid on February 15.

ELUOBADO COUNTY

A. G. Kulberg and Charles Edner have built a stamp-

mill in the vicinity of Falrplay. It is to be operated on

ore taken from a 4-ft. vein on their property.

INYO COUNTY

Ballarat is situated in Panamint valley, between the

Argus range on the west and the Panamint range on the

east, and that region is called the South Park mining dis-

trict, which is said to have good surface indications of

mineralization. Ballarat has a publicity committee which

is trying to establish a mineral collection of ores represen-

tative of that district. The town is about 45 miles east

of the Owens valley line of the Southern Pacific Co., and

is 70 to 80 miles west of the Tonopah & Tidewater road.

KEBN COUNTY

The Yellow Aster mine, Randsburg, has a force of 150

to 200 miners and millmen. There are 130 stamps operat-

ing in the mill. Much of the ore is exposed by stripping

off the overburden, and Is subsequently mined on the

glory-hole plan. Three 7-ton locomotives and 21 3ton

cars were added to equipment in 1910. These are employed

in removing waste, and in hauling ore to the mill. ' Ore

said to assay $50 to $100 per ton has been found on the

425-ft. level of the Sunshine mine, owned by T. W. and

B. M. Atkinscfti. Ore of high grade has accumulated on

the 200, 300, and 425-ft. levels; on this the mill is to

be operated. Development and stoping are being done

with three air-drills. C. P. Christensen is superintendent

for the Stanford Mining & Reduction Co., which operates

a lO-stamp mill at .Johannesburg. The mill has been run-

ning on ore taken from the Pinmore mine.

MABIPOSA COUNTY

The interests of .1. E. Myers and associates in the Bul-

lion Hill M. Co. have l)een purchased by .T. M. and A. L.

Richardson of Minneapolis. The company owns the Bul-

lion Hill mine at Exchequer. The office of the company

has been moved to Merced. Development work is to pro-

ceed under direction of B. R. Binns. The building of a

milling plant is one of the probabilities.

MONO COUNTY

The Tri-Metal M. Co., which erected a cyanide plant at

Benton to treat a dump of 20,000 tons of tailing, is leach-

ing at the rate of 70 tons per day.

NEVADA COUNTY

The Murchie mining property near Nevada City has

been purchased at trustee's sale by John J. Myers and C.

F. Humphrey at $91,000. The buyers expect to organize

a company to which the property will be transferred, and

the intention is to begin operations later in the season.

The prospect is that drift mining may be resumed this

season at North Bloomfield, on what is known as the Hum-
bug Bar Townsite mine, in which lot owners are inter-

ested. North Bloomfield is situated on a high bar be-

tween two forks of Humbug creek, and the townsite is

said to be underlain by auriferous gravel. C. J. Graham
has a bond and lease for most of the gravel rights of

the place. The Red Cross mine, at Omega, was sold by

the county to satisfy a claim for taxes. It was bid in by

W. H. Martin at $2600, in the interest of E. J. Deane,

who previously had a bond on it, Mr. Deane has a com-

pany organized to take over the property and operate it.

The equipment consists of a 20-stamp mill, a sawmill, and

other buildings.

SAN BEBNARDINO COUNTY

The U. S. Smelting, Refining & Mining Co., which finds

its lead concentrator and Huff electrostatic separators, for

iron-zinc ores, a success" at Midvale, Utah, may install sep-

arators of the HulT pattern in its concentrating plant at

Needles. Mr. Mougin, who has charge of the Midvale

plant, is at Needles making tests on ores received at that

place. The California Gold & Copper Co. has built a

leaching plant near Vontrigger, where it has developed

a body of ore on the 200-ft. level of the mine.

SHASTA COUNTY

The Mammoth Copper Co. now has three furnaces in

blast in its Kennett plant, and it is claimed the bag-house

is disposing of the fume in a satisfactory manner; but It

is probable that the bag-house will be increased in capacity.

SIEBBA COUNTY

Mining auriferous gravel in this county has received

an impetus by the success of operations of the Gold Star

and Monte Cristo, at Fir Cap ridge, the Deadwood Con.

at Poker Flat, the Gibraltar, near Hawley ranch, and

the Columbia, on American hill. It is claimed there are

extensive channels of gold-bearing gravel in Sierra county

which never have been worked, some of which lie beneath

a lava capping. The Gold Star gravel mine, at Forest,

lately produced 300 mine-cars of gravel in 30 days, from

which gold valued at $6.70 per car was extracted. The

property belongs to the Alleghany Channel & Gold Quartz

M. Co. The channel has been opened by bedrock adit-

levels, and is said to have a width of 250 ft., and has been

further developed by drifts and raises. The Alaska mine,

situated near Pike City, has a vein that is 8 ft. wide at

the face of the drift on the 400-ft. level. The ore ex-

tracted from this level contains $4 per ton in gold. The

workings are kept free of water by operating electric

pumps.

COLORADO
BOULDEE COUNTY

The Zophar M. Co., developing a tungsten property in

Nederland district, has installed an air-compressor, and

purchased drills, to drive an adit into Baker hill, whereby

a depth of 500 ft. on the orebody is to be attained. Weaver

Bros, are erecting a small cyanide plant at Salina. The

Metal Mining Association is considering the project of

erecting a cyanide plant of large capacity to treat custom

ores of this county.
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CLEAB CBEEK COUNTY

(Special Correspondence.)—Driving lias been started on

the Ocean Wave vein that was intersected 5300 ft. from the

portal of the Capital adit. An 8-in. streak of ore is being

followed. John Hurley is operating under lease. N. Wil-

liams, of the Ruler property, has' uncovered a 6-in. streak

of ore assaying $65 per ton in gold, silver, and copper. J.

Hansen has the contract to drive the west drift on the Com-

monwealth vein, intersected 5000 ft. from the portal of the

Wilcox adit. Machine drills have been brought into use.

A body of zinc ore 2 ft. wide has been found in the east

drift on the Mendota vein, opened by the Victoria adit, by

the Mendota Mines Co., lessee. A carload of ore was

shipped last week from the Scepter mine, on Democrat

mountain, to the Stabler concentrating plant in Denver,

where tests are being made.

Georgetown, February 19.

(Special Correspondence.)—The Colorado Blue Bell M.

Co. is installing an electric-driven air-compressor and hoist,

and partners, lessees on the McRea, Fryer hill, after pros-

pecting and developing eight months, have opened a 5-ft.

vein of silver ore. By continuing to drive on this vein the

operators think lead ore may be found, as the occurrence

of silver without lead is not usual on Fryer hill. The
shipment of a car of ore is to be made. Ore-shipments from
the Silent Friend, South Evans gulch, amounts to 500 tons

per month; the ore is silicious and contains gold. The
property is developed to considerable depth, and is drained

by the Yak tunnel. Work on the St. Louis, South Evans
gulch, is confined mostly to a streak of ore above the adit

level. There is a shaft on the property which has a depth

of 300 ft. below the adit, and this is to be sunk 150 ft.

deeper, by which it is expected to reach the granite, and it

is in this formation that fissures may be found. By tliis

deeper exploration the Kezar M. Co.. which owns the prop-

erty, hopes to open the extension of the Hahnewald ore-

shoot. J. B. Stewart is in charge of the work. Lessees of

the Garbutt mine, Breece hill, after getting the consent of

Bull Hill, Cripple Cieek Disfricl.

and machine drills. B. Martelon is manager. It is stated

'that work will be resumed next month in the McClelland

adit, the portal of which is at Dumont. The bore is 7000

ft. long, but it will be necessary to drive on the Freeland

vein 1000 ft. before the heading will cut under the old

shaft. A 1200-ft. raise will then be made to drain the mine

workings. An 8-in. streak of ore, assaying $30 per ton, has

been opened at the breast of the Hoosac adit. Driving has

been started to explore contiguous ground. The Metropoli-

tan adit, on Donaldson mountain, is being driven at the

rate of 7 ft. per day. The working force at the Oneida, at

Freeland, is being increased, and ore shipments amount to

30 tons per day. The ore is entirely of a smelting grade

and brings from $50 to $55 per ton. A force of 40 men is

employed at the Saratoga mine, on Seaton mountain. Ore
is being shipped to the Golden smelter for treatment. John
Owen is manager. Machol & Co., lessees on the Seaton
mine, and operating through the Newhouse adit, are break-

ing 25 tons of mill-dirt per day. The ore is sent to the

Newton mill for concentration.

Idaho Springs, February 19.

LAKE COUNTY

The Progressive shaft, on the north Fryer hill, is being
put in good condition, and a station is being cut out for the
installation of a pump. The old hoisting plant is being
replaced by a new one. Prospecting is in progress on the
first level in an effort to open a shoot of ore. J. Johnson

the Ibex M. Co., drove a cross-cut from shaft No. 4 of the

Little Johnny group to a position 200 ft. below the bottom

of the Garbutt shaft; and they are now raising from that

place to make a connection with the shaft. They chose this

method in preference to sinking 200 ft. Raney & Newman,
lessees on the Matchless, Fryer hill, are shipping 30 to 40

tons of iron ore per day. This ore contains considerable

silica.

PABK COUNTY

The Moose Smelting & Refining Co., for which J. L.

Seward is chief engineer, is to erect a smelting plant at

Alma, especially to smelt the ore of the Moose mine, which

was operated profitably about 35 years ago. It is claimed

the tonnage of ore on the Moose dumps is sufficient to

justify the building of the smelter, which is to have a

150-ton furnace. The company is made up of New York

men, and has an office at Denver.

SAN JUAN COUNTY

The Silver Ledge mine, situated between Silverton and

Red Mountain, has been under development during the

winter, and the plan is to have enough ore blocked out

by May 1 to warrant starting the mill at that time. The
orebody has been opened on the 300 and 500-ft. levels,

where it has a width of 30 ft. in some parts. The ore

consists of lead-zinc sulphide, accompanied by gold and

silver. The mill was operated last season, the product

being two kinds of concentrate: one containing 45'^f zinc
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and 8 oz. silver, and another running 79% lead and 9 oz.

silver. It is probable that the shaft will be sunk to the

depth of 1000 ft. The Iowa and Silver Lake tramways

were damaged last week by snowslides, and this caused

cessation in transporting ore to the mills for a short time.

Much ore is being exposed in the Iowa. The Sunnyside

mill, at Eureka, is operating at full capacity; recent ex-

periments with a Richards classifier were satisfactory.

The Intersection Leasing Co. is mining and milling ore

steadi'y: the capacity of the mill may be doubled. The
Highland Mary mine, on Cunningham gulch, may resume

work under new ownership next spring, as negotiations

for the purchase of the property are said to be pending.

SAN MIGUEL COUNTY

The Primo Chemical Co. is preparing to start its mill

again, at Newmire, for treating vanadium ore, after

having been idle since last October. The plant of the

Vanadium Alloys Co.. situated at the same place, is re-

ported to have resumed operating. The General Vanadium
Co., operating at Fall creek, employs 12 miners, and turns

out 60 tons per month of ore containing 2',4 to 3V>9!: vana-

dium. The mine is opened by three adits. This company
has contracted to purchase similar ore from other pro-

ducers in this vicinity.

SUMMIT COUNTY

Near Frisco is the King Solomon tunnel, now in nearly

5000 ft., intersecting a number of veins, one of the strong-

est being vein No. 11. By sinking a winze on this vein

a body of ore was found, samples of which assayed 50';

lead, and I'i oz. gold per ton, together with some silver

and copper. The force has been Increased and work on

No. 11 will be aggressive.

TELLER COINTY (CRIPPLE CHEEK)

The cross-cut being driven from the Roosevelt tunnel

to the C. K. A N. vein will redound to the benefit of the

El Paso mine and other properties of Cripple Creek dis-

trict. This cross-cut is to be completed within the next

few weeks. It is expected to drain the El Paso's lower

levels. It is estimated that the tapping of the C. K. & N.

watercourse will increase the outflow through the tunnel

to 20,000 gal. per minute. The February output of the

Blue Bird mine, on Bull hill, was close to 1500 tons of

ore. Several lots of 6 and 8-oz. gold ore have been sent

out from Dante No. 2 shaft, the ground reached by it

being in the hands of lessees. The Cariolanus mine, on
Battle mountain, part of which is operated by Erickson
Bros, under a sub-lease, has a body of ore of smelting
grade on the 500 ft. level. This ore Is north of the main
shaft. The vein has a width of 2 to 3 ft., and the ore

samples 1 to 3 oz. gold per ton. Nelson & Son. also lessees

on this property, are mining ore that runs about 1 oz. gold

per ton. The Mary McKlnney company, operating the

mine of that name at Anaconda, has 20 miners employed,
producing 50 tons per week Incidental to the development
being carried on. The main orebodies are still being mined
by lessees. Edwin Gaylord has a lease on the Abe Lincoln,

situated on Poverty gulch. This property belongs to the

Stratton estate. The Golden Cycle has reached a depth

of 1600 ft., and this is said to be the deepest shaft In

Cripple Creek district.

IDAHO
METAL Ol TPl T FOR 1910

F. Cushing Moore, State Inspector of Mines during 1909

and 1910, in his report for the latter year, gives figures

showing the production of gold, silver, lead, copper, and
zinc of the State by counties. Shoshone county, in which
the Coeur d'Alene mining district is situated, stands at

the head, as a matter of course, and is credited with 3110

oz. gold, 7,202,271 oz. silver, 229,950,500 lb. lead, 5,003,039

lb. coi)per, 5,995,000 lb. zinc, of a total value of $15,272,024.

Owyhee county ranks second, with a total output of gold

and silver valued at $550,925, produced mostly at De Lamar
and Silver City; Lemhi is third, with an output of lead,

silver, and gold valued at $544,708; Elmore, in which are

the mines at Pine, Rocky Bar, and Atlanta, produced gold

and silver valued at $214,710; Boise county yielded $180,459,

mostly gold from Boise Basin and contiguous country;

Custer is credited with a gold, silver, and copper output
valued at $178,614, of which $107,586 was for. copper; Nez
Perce's output of gold and silver was valued at $51,462;

Biaine, $38,728; Idaho, $25,945. Each of 11 other counties

produced metal in small amounts. The metal production
of the State is shown by the following figures: Gold,

49,289 oz.; silver, 7,890,388 oz.; lead, 239,144,570 lb.; cop-

per, 5,837,639 lb.; zinc, 5,995,600 lb. Total valuation of

all metals, $17,135,695, as against $15,606,826 for 1909.

SHOSHONE COUNTY

(Special Correspondence.)—The Hecla M. Co., operating
the Hecla mine and mill at Burke, paid a dividend of

$10,000 on Feb. 20, making a total of $2,140,000 to date.

Recent development on the 1200-ft. level resulted in open-

ing strong orebodies. Rich ore has been found on the
property of the Pittsburg Lead Co., on Nine Mile, near
Wallace. This ore is found in a winze sunk from one
of the levels, the vein in which it occurs being 20 ft. wide.

Wallace, February 25.

(Special Correspondence.)—The Jack Waite mine, a new
lead producer, situated on one of the tributaries of Eagle

creek, 12 miles from Murray, was bonded to the Jack

Waite M. Co. on Nov. 1, 1909, the price specified having

been $250,000. The final payment of $100,000 was recently

made by Lee Mantle, of Butte, one of the principal stock-

holders, and the title has passed to the purchasing com-

pany. In the last 15 months $50,000 has been expended

in development and equipment. The lowest adit level, in

I distance of 950 ft., gives a vertical depth of 450 ft. on

the vein. The principal vein has a width of 6 to 8 ft.,

is on the contact of quartzite and slate, and contains high-

grade steel galena ore.

Murray, February 24.

(Special Correspondence.)—Recent development in the

Stewart mine has resulted in opening a vein of lead-silver

ore parallel to what has been considered the principal

vein. In driving 75 ft. the new vein was proved to be

7 ft. wide, containing ore of milling grade. It has been

demonstrated that the Stewart now has three defined veins

of ore. Ore-shipments to a concentrating mill at Wallace

amount to 350 tons per day.

Kellogg, February 25.

(Special Correspondence.)—Federal Mining & Smelting

Co. is making additions to its milling plant at the Morning

mine. The building is being enlarged to accommodate a

plant for the re-treatment of the middling and slime by

means of the MacQuisten tubes. The sorting plant also

is being enlarged. It is believed by the company that

the new process may go far toward solving the problem

of the economical treatment of the Morning ores, which

contain carbonate of iron and are low grade. More than

400 men are employed at the mine. The mine of the Gold

Hunter M. & S. Co., which has been operated 20 years,

and paid but two dividends, now has reserves of ore suffi-

cient to keep the 200-ton mill operating five years. Mine

work is now carried on through No. 6 adit-level, having

a length of 4700 ft. A winze was sunk to a depth of

200 ft. on this level, 4500 ft. from the portal, and as the

result of driving from the base of this winze a shoot of

rich ore was opened on the south vein; similar ore was

found on the north vein at this depth. It is ascertained

that the two veins are dipping toward each other. A
new orebody has been opened on the level 400 ft. above

No. 6, which is 22 ft. wide. The property is at Mullan,

and Dennis Ryan is mana.ger. It is announced that the

capacity of the mill is to be doubled.

Mullan, February 25.

MONTANA
UKEK LODCE COUNTY

(Special Correspondence.)—The Gold Coin, In the George-

town district, is likely to pass into the hands of Denver

and Eastern investors. A short time ago an option was

given to Fred L. Klein of Denver, and later the mint was
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examined by H. S. Sanderson of that place, who has re-

turned to Denver with the samples. The Gold Coin is

owned by the Anaconda National Bank, controlled by Yegen
brothers, and while here Mr. Sanderson was under the

special guidance of a representative of the banking firm.

Anaconda, February 25.

FERGUS COUNTY

(Special Correspondence.)—The Rhein Gold Mining Co.

has acquired the property of the Meredith Mining Co.,

better known as the New Year group, situated in Judith
basin. It is a gold property, consists of seven claims, and
has a good mill. A. S. Wright, of Chicago, is in charge for

the new owners, and announces that operations are to be

commenced on an extensive scale. The Chicago people
obtained the property after It had been placed in the hands
of a receiver in consequence of some differences between
tne previous owners over the management of affairs. The
Barnes-King Gold Mining Co. is to hold its annual meeting

Northern Montana.

at Kendall, March 1. Those who have been in correspond-
ence with some of the New York stockholders say the
company may make an effort to purchase the North Moc-
casin mine, which is to be sold to satisfy a judgment for

$100,000. The North Moccasin is known to have a rich
gold vein, but a cave-in completely closed the shaft a tew
years ago, and the owners were unable to raise the money
necessary to re-open the mine. Kendall Mining Co., of
Kendall, paid Its seventy-fifth dividend on Feb. 23, which
was $10,000, making a total of $1,355,000 to date. The Ken-
dall mine is controlled by Finch & Campbell of Spokane
and their associates. This property, the Cumberland at

Maiden, and the Gold Reef at Gilt Edge, have been lately

the principal producers of Judith basin.

Lewistown, February 24.

LINCOLN COUNTY

It is asserted -that six mining properties in the Libby
district are to be in operation this year. One of these is

the Hazel T., on which a vein containing 40 in. of steel

galena was opened by 70 ft. of driving. Further develop-
ment showed an increase in width to 10 ft., in which the
ore assayed $43 per ton. The same vein, when intersected
at another place, proved to be 38 ft. wide. The vein is

between porphyry and quartzite. George Chandler of Spo-
kane is one of those interested.

MADISON COUNTY

(Special Correspondence.)—The Bismark mine, situated
near the head of South Boulder canyon, is owned by the
Montana-Illinois Copper Mining Co. An effort to find the
downward extension of a body of copper ore, discovered
near the top of the mountain, was recently successful.
Under direction of W. L. Credon an old cross-cut in the
lower tunnel was extended southerly, which resulted in
opening a body of ore which assayed about 2% copper, 2
oz. silver, and $3 in gold. Farther on a body of lead ore,
1 ft. wide, containing 20 to 30% lead, 7 oz. silver, and
1.47% copper was exposed. Further driving opened a third
body of ore which assayed 4% copper, 8 oz. silver, and

$1.20 in gold per ton. Plans for the first unit of a con-
centrator are being considered, and as the property has
a water-power site, with a railroad close by, the cost of
mining and milling would not be high.

Virginia City, February 25.

NEVADA
CLAEK COUNTY

F. B. Miller, George Colton, and A. Morrison have taken
a lease on a part of the Duplex group at Searchlight. The
Quartette Mining Co. recently cyanided 150 tons of mill

tailing for Charles Hamil. This stuff resulted from the

milling of some ore sent to Searchlight from the Jumbo
mine at Hart, Cal., and the treatment was in the nature
of a test. James Montgomery and Clarence Summers are
mining in Newberry district, 18 miles southeast of Search-
light. They have accumulated some ore that assays $15
per ton. Their camp has a good supply of water.

HUMBOLDT COUNTY

The lessees of the Seven Troughs district are active In

development and ore-production. The Tyler Leasing Co.,

whose shaft on Coalition ground Is 425 ft. deep, is to sink

75 ft. deeper. The vein has been opened on the 400-ft.

level. The Florence, Fresno, and Kahler & Andregg leases

are In active hands. Three other leases have been let on
Coalition claims. The Darby Gold Reduction Co., now
operating the Mazuma Hills mine, has made the necessary

improvements and has let a contract for 500 ft. of sinking.

It is estimated that 250 miners are employed in this district.

NEW MEXICO
SOCORBO COUNTY

(Special Correspondence.)—The Ernestine M. Co., for

last week, had an output of 8588 oz. silver and gold, and
45 sacks of concentrate, from 695 tons of ore. The new
mill at the Deadwood mines is operating steadily; the

first clean-up gave 1600 oz. of gold and silver bullion, and
50 sacks of concentrate. The mill machinery Is driven
by a De La Vergne high-compression oil engine, the cost

of power being estimated at approximately $100 per horse-

power per annum. The half-month clean-up at the Socorro
mines amounted to 20.000 oz. of silver and gold bullion.

The Wilfley tables are to be placed in use again as a
means of Increasing the mill's capacity. The Gold Dust
Mines Co. Is drifting east and west on the vein from the

point of Intersection. Sinking below this level Is in

progress. The Enterprise M. Co. Is sacking high-grade

ore taken from the third level, and a winze is being sunk
from the fifth level. The Oaks company has development
work in progress on several claims of the Tunnel group.

The contractors are delivering ore from the mine of the

Treasure M. & R. Co. to the mill, and the Intention is

to increase the tonnage. The unusually heavy fall of

snow in the mountains of this region gives assurance of

a plentiful water-supply next summer.
Mogollon, February 25.

OREGON
The Oregon legislature has enacted into law the Bureau

of Mines bill, providing for the establishment by the State

of a mining bureau, to be under direction of the board
of regents of the State Agricultural College, at Corvallis.

The object sought to be attained is to promote the classi-

fication and study of the ores and minerals. An appro-

priation of $2000 was made, this sum to be used in get-

ting the work started. Oregon mining men are asked to

meet in Portland on May 16, 17, and 18 to form a State

chapter of the American Mining Congress.

MEXICO
CHIHUAHUA

(Special Correspondence.)—The January production of

the Rio Plata Mining Co. amounted to 71,289 oz. silver.

The decrease from that of last fall Is due to the shortage

of labor, caused by the Insurrection In Mexico. Chihuahua
being the State in which the insurrectos are active.
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Decisions Relating to Mining
Specially reported for the Mining and Scientific Press.

DUTY OF MINE OWNER IN CASE OP NEGLECT OF MINE FOREMAN

Where the owner of a mine linows that the mine foreman

Is neglecting the performance of his duties, or that the mine

is in a condition which endangers the health or the safety

of the miners, it is his duty to act promptly and have such

dangers removed; but where the owner himself is not in

fault he can not be made liable for the neglect of duty im-

posed by the statute upon the mine foreman. He neces-

sarily must operate his mine through others, and when he

complies with all statutory provisions enacted for the pro-

tection of his workmen by employing competent assistance,

he has done all that is required of him and can not be sub-

jected to liability for which he is not responsible.

Dempsey v. Buck Run Coal Co., (Penn.) 76 Atlantic

745. March 1910.

LIABILITY OF MINE OWNER FOB INJURY FROM IMPROPER

VENTILATIO.N

The statute of Pennsylvania requires the owner of a mine

to place the mine and the underground works in charge and

daily supervision of a mine foreman. The statute commits

to such foreman the charge of matters pertaining to the

ventilation of the mine and prohibits the superintendent

from interfering with him in the performance of these

duties. Accordingly, where the owner of the mine placed a

competent mine foreman In charge of the mine, whose

duties require him, among other things, to protect the min-

ers against insufficient or inadequate ventilation, such mine
owner has complied with the statute requiring him to use

precaution for the safety of the miners, and the mine owner
is not liable for Injury to a miner resulting from neglect

or failure of such foreman to properly conduct the air cur-

rents along the face of the working places of the mine. In

an action to recover damages for injuries to a miner sus-

tained by an explosion of gases in an anthracite coal mine
on an alleged failure of the mine owner, a corporation, to

perform its duties, it was conceded that the company had
employed a competent certlfled foreman and that at the time

of the accident he was in charge of the underground work-

ings of the mine. There was no evidence, however, that

the owner had not provided and maintained an adequate

supply of pure air for the mine. Neither did the evidence

show that the owner had. In any manner, failed to perform

the statutory duties imposed on him, unless he should have
driven the top-heading in order to permit the air currents

to circulate in the breast above the place where the miner
was injured. The evidence, according to the decision of

the court, showed no failure on the part of the owner to

furnish any material required by law, the want of which
contributed to the accident. By command of the statute the

interior of the mine is taken out of the possession and con-

trol of the owner, and placed in charge of a certified fore-

man, with whom the owner's superintendent is forbidden to

interfere, and who has power to compel compliance with

his directions so far as they relate to the safety of the

miners engaged in the mine. It was therefore the duty of

the mine foreman to provide such headings as were neces-

sary to .ventilate the mine, and it was his duty, and not the

owner's, to determine the necessity for another heading In

the breast, and to provide such heading, if good ventilation

In that part of the mine required it. Anything and every-

thing that affects the health and safety of the workmen
while engaged at their work is, by the statute, placed in the

keeping and charge of the mine foreman. Whether the air

currents should have been conducted to one'breast by means
of brattices, or a top-heading should have been driven to

another breast, or a heading driven to any other place in

the mine for the purpose of ventilating the breast where the

accident occurred, were questions to be determined and

matters to be regulated by the mine foreman.

Dempsey v. Buck Run Coal Co., (Penn.) 76 Atlantic

745. March 1910.

Company Reports

TRINITY GOLD MINING & REDUCTION CO.

This company operates the Headlight, a gold mine near
Carrville, Trinity county, California. The first annual
report for the year ended November 30, 1910, shows that

$25,686 has been spent in the development of ore, of which
400,000 tons have been blocked out, of an estimated net

value of $1,200,000. On Improvement account, 158.449 has
been expended for the improvement of a 40-stamp mill,

hydro-electric power plant, electric lighting and water sys-

tems, 200-ton cyanide plant, etc., and $14,968 on equipment.
Operation began on December 3 and it was expected that

by February 1, 1911, it would reach full scale. The ore
is to be mined through glory-holes, at a present cost of

52c. per ton, which it is hoped to reduce to 32 cents.

RIQ PLATA MINING CO.

This is an American company operating a silver mine
in the State of Chihuahua, Mexico. The annual report

for the year ended November 30, 1910, shows that 617

tons of ore of an average content of 9.07 oz. silver per ton

was shipped to the smelter, and 13,952 tons of ore of

an average content of 46.48 oz. silver per ton was milled,

one-third of the silver content being recovered by concen-

tration and 86% of the remainder by cyanidation. The
cost of mining was $2.45 per ton, cost of milling and con-

centration $2.05. and the cost of cyaniding $3.90, making
a total cost for mining and reduction of $8.40 per ton, or

18c. per ounce of silver recovered. The company made a

profit of $245,062 on its operations during the year and has

an earned surplus. There remain in the treasury 26,336

shares of capital stock. The improvement account amounts
to $351,764, but there is no apparent annual charge for

depreciation or for interest on capital. There is also no
statement of ore reserves, beyond the mention of 2500 tons

of broken ore in the stopes.

PORTLAND GOLD MINING CO.

The annual report of the Portland Gold Mining Co., re-

cently issued, shows that during 1910 the receipts from

its mine and mill were $2,122,319. Dividends were paid

amounting to $240,000, leaving a cash balance on hand of

$134,849. The value of the mine and old and new mills

is placed at $4,725,400, which, with the addition of supplies

and ore on hand, cash in bank, securities, permanent

equipment, and railroad rolling stock, makes a total valua-

tion of $5,402,898. The production of the mine for 1910

was 67,515 tons, of a gross value of $1,241,168. A new
mill at the mine was completed during the yeai', making
available for profitable treatment three million tons of

ore now on the dump, in addition to large bodies of low-

grade ore in the mine. The beneficial effect of the new
drainage adit is already becoming evident, as the water

in the fifteenth level has receded 17 ft. and is going down

at a rate which, if maintained, will drain this level by

the end of the summer. The development of new ore has

more than kept pace with extraction. Heavy expense was

made necessary in 1910 through the removal of the backs

of old stopes.

L. VooELSTEiN & Co. report the following figures of con-

sumption of copper In Germany during 1910:

Tons.

Imports 184,877

Production 24,000

208,877

Exports 9,157

Stock in Hamburg 9,050

18,207

Consumption 190.670

The consumption in 1909 was 150,245 tons. Of the im-

ports in 1910, 159,346 tons were from the United States.
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Personal
Professional men are Invited to send news of their engage-

ments and travels. Such news is Interesting to friends.

R. B. McGixxis has gone to Brazil.

F. Lynwood Garrison is at Quebec.

J. W. Hill has been in San Francisco.

C. H. MuNRO has returned from London.

E. A. Montgomery was in San Francisco.

Charles Janin has returned from Grass Valley.

F. H. Probebt is examining the Butte & Superior mine.

Edmund Juessen has returned from Oregon and gone to

Blair, Nevada.

S. S. Fowler was in San Francisco on his way from New
Yorli to British Columbia.

John L. Whitney is manager at the Water Lily mine
near Jamestown, California.

Frank Bailey has gone to London, but will return to

British Columbia in a few weeks.

F. H. Morley and wife sailed on Tuesday on the Man-
churia for a three weeks holiday in Hawaii.

Fred L. Morris returned to San Francisco from New Zea-

land on the steamer Oarangi, arriving March 4.

Baylies C. Clark has been appointed superintendent for

the Lightner Gold Mining Co. at Angels Camp, California.

H. G. McMillan has succeeded Ernest Bamberger as

manager for the Daly West M. Co., operating at Park City,

Utah.

H. W. Ross is in San Francisco. He will leave soon tor

Casapalca, Peru, where he will be manager for Backus &
Johnston.

C. F. Tolman, of the University of Arizona, delivered a
lecture on 'Arizona Mines and Mining,' at Prescott, on
February 23.

Henry M. Adkinson, manager for the Gold Pioneer M.
Co., who has been in Telluride district two years, is soon to

be in Denver.

L. A. Greene, business manager of the Mining and Scien-

tific Press, was married February 27 to Miss Mollie Mathes
of Oakland, California.

The Ajiebican Society of Mechanical Engineers will

hold its sixty-third meeting at Pittsburg, Pennsylvania,

May 30 to June 2, inclusive.

A Congress of Technology will be held in Boston on
April 10 and 11, in celebration of the fiftieth anniversary of

the granting of the charter of the Massachusetts Institute

of Technology. Fifty or more papers will be presented at

the Congress, written by graduates of the Institute, and
will thus serve to record the part the alumni of the institu-

tion have taken jn the development of scientific Industry.

Book Reviews
Any of the books noticed In this column are for sale by.

or can be procured from, the Mining and Scientific Press.

Syllabus of a Course of Lectures on Economic Geology.
By John C. Branner. Third edition. Pp. 503. 111., index.

Stanford University, 1911.

This work is intended primarily for the use of students
both while in college and afterward. It is printed on one
side of each leaf only, so that the opposite page may be
used to enter notes from lectures. It is a most valuable
treatise to the student of geology and mining. It is replete
with references, which are of much value in pursuit of the
subject.

The following publications have been recently issued by
the U. S. Geological Survey:
Mineral Resources, 1909: 'The Production of Petroleum

in 1909,' by D. T. Day; 1910; 129 pp. 'Lithium in 1909,'

by P. L. Hess; 1910; 7 pp. 'The Production of Tungsten,

Nickel, Cobalt, Vanadium, Titanium, Molybdenum, Tanta-
lum, Uranium, and Tin in 1909,' by P. L. Hess; 1910; 16 pp.
'The Production of Anthracite Coal in 1909,' by Edward
W. Parker; 1911; 12 pp. 'The Production of Quicksilver
in 1909,' by H. D. McCaskey; 1911; 13 pp. 'The Production
of Mica in 1909,' by Douglas B. Sterrett; 1911; 14 pp. 'The
Production of Antimony, Arsenic, Bismuth, and Selenium
in 1909,' by Frank L. Hess; 1911; 9 pp. 'Gold, Silver, Cop-
per, Lead, and Zinc in the Eastern States In 1909' (mine
production), by H. D. McCaskey; 1911; 17 pp. 'The Produc-
tion of Slate in 1909,' by A. T. Coons; 1911; 14 pp. 'The
Production of Tungsten, Nickel, Cobalt, Vanadium, Tita-

nium, Molybdenum, Uranium, Tantalum, and Tin in 1909,"

by F. L. Hess; 1911; 16 pp.

'Thirty-first Annual Report of the Director of the United
States Geological Survey to the Secretary of the Interior.

1910.' 131 pp.; 2 pi.

Bulletins: No. 436. 'Fauna of the phosphate beds of

the Park City formation in Idaho, Utah, and Wyoming,"
by G. H. Girty. 1910. 82 pp.; 7 pi. No. 441. 'Results

of spirit-leveling in Alabama, Georgia, North Carolina,

South Carolina, and Tennessee, 1896 to 1909, inclusive; R.

B. Marshall, chief geographer. 1910.' 145 pp. No. 443.

'Reconnaissance of the geology and mineral resources of

Prince William Sound, Alaska,' by U. S. Grant and D. F.

Higgins. 1910. 89 pp.; 12 pi.

Water-Supply Paper: No. 262. 'Surface water supply

of the United States, 1909, Part II, South Atlantic Coast
and eastern Gulf of Mexico,' prepared by M. R. Hall and
R. H. Bolster. 1910. 150 pp.; 5 pi.

Geologic Folio: No. 174. 'Johnstown (Pa.) Folio." by W.
C. Phalen; 1910; 15 folio pages of text, 3 maps, 1 columnar
section; price 25c. To be published also in octavo form,

price 50c.

The Geological Survey has copies of these publications

for free distribution (except the one whose price is stated),

but can not give more than one copy to any one person,

and requests for all the papers can not be granted unless

satisfactory reason is given. Applications should be ad-

dressed to The Director, U. S. Geological Survey, Washing-
ton, D. C.

Relations of Present Profiles and Geologic Structures
in Desert Ranges. By Charles R. Keyes. From Bull. Geol.

Soc. America, October 1910. Pp. 22. New York, 1910. De-

scribes the character of mountain-forming agencies in the

arid regions of the Southwest.

Deflation and the Relative Efficiencies of Ebosional
Processes Under Conditions of Aridity. By Charles R.

Keyes. From Bull. Geol. Soc. America, October 1910. Pp.

36. Des Moines, 1910. An interesting discussion of the

effect of erosion by the wind.

The L.vke Superior Mining Institute's report of the

fifteenth annual meeting, held on Gogebic Range, Michigan,

August 24-26, 1910, is received. In it is printed the in-

teresting and valuable papers read at the meeting.

A Central African Glacier of Triassic Age. By Sydney
H. Ball and Millard K. Shaler. From Journal of Geology,

November-December 1910. Pp. 24. 111. Chicago, 1910.

Significance of Thrust-Planes in the Great Ba^in
Ranges. By Charles R. Keyes. From the Trans. Iowa
Academy of Science. Pp. 12. Des Moines, 1910.

The Ultimate Sources of Ores. By Charles R. Keyes.

A paper read before the A. I. M. E., March, 1910. Pp. 24.

Des Moines, 1910.

Oil Resoi-rces of California.. By Mark L. Requa. Pp.

24. San Francisco, 1910. Notable resume of the history,

geology, and production of petroleum in California.

The Colorado School of Mines' biennial report for 1910

contains a paper on the non-metallic minerals of Colorado

by John C. Ballar.
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Market Reports

LOCAL, METAL PRICES.

San Francisco, March 2.

Antimony I2-1254C I
QulcksUver (flask) 52%

Electrolytic Copper HH-lSJ^c \
Tin 45-46J4C

Pig Lead 4.75-5.700 Spelter 7—7^,0

Zlncdust, 1400 lb. casks, perl001b.,Bmalllot8?9.50-9.75; large»7.60-8.50

METAL PRICES.
By wire from New York.

Average daily prices In cents per pound.

Electrolytic
Date. Copper.

Feb. 23 Ii25

" 24 12.23

" 25 12.23

" 2fi Sunday.
" 27 12.2)

•' 28 12.23

Mar. 1 1223

Lead.
4.40

4.40

4.40

Spelter.

5.61

5.61

5.63

No market.
4 40 5.64

4.40 5.65

4.40 5.65

Sliver,
per oz.

62 >4

52%
63

52H
5V/4

ANGLO-AMERICAN SHARES.
Cabled from London.

Feb. 23.

£ 8. d.

Camp Bird... 1 '» «

El Uro • 5 6

Esperanza 1 •* 7>4

Dolores • 6 «

Orovlile Dredging 7

Me.xlco Mines 7 5

Tomboy 15

Mar. 1.

£ 8. d.

1 12 6

1 5

1 14

1 6

7

7 3

16

9

(By courtesy of W. P. Bonbrlght & Co.. 24 Broad St.. N. Y.

COPPER SHARES—BOSTON.

Closing prices.

Mar. 2.

Adventure 8 5
Allouez 34

Atlantic 4

Calumet & Arizona _ 5IS
Calumet A Hecia 478

Centennial. 12!4

Copper Range _ €6

Daly West 3

Franklin 9S
Granby S4

Greene Cananea, etf. t

Isle-Royale 12^
La Salle i%
Umm Copper V/i

(By courtesy of J. C.

Closing pricef

Mar. 2

Mohawk t 44

North butte 2S)4

Old Dominion 39

Osceola 110

Parrot 12

Hanta Pe l<4

Shannon _ 11

Superior d: Pittsburg 15 .

Tamarack _ 42

Trinity 4H
Utah Con iPA
Victoria 1%
Winona 8'4

Wolverine 119

Wilson, Mills Building.)

MINING STOCK QUOTATIONS—NEW YORK.
(By wire from Catlin A Po'^ell Co.. New York.)

Closing prices.

Mar. 1.

Amalgamated Copper 8 64

Arlzona-Cananea 3

A. S. 4 R. Co 77H
Braden (Copper 3%
B. C. Copper Co 6%
Butte Coalition 18H
Chlno 21%
Davis Daly 1%
Dolores _ bii

First National 2%
Glroux 6)4

Greene-t;ananea_. 6%
Guanajuato <;on >j

Inspiration 7%
Kerr Lake 7

La Rose 4JJ

Mason Valley 9%

Closing prices

Mar. 1.

Miami Copper t 19H
Mines Co. of .America 6H
Montgomery-Shoshone ',',a

Nevada Con 18%
Nevada Utah 1

NIpissing 11

Ohio Copper „ „ IJ^

Kay Central ly,

Ray Con IT;!-;

South Utah %
Superior & Pittsburg 14?^

Tenn. Copper 38'4

Trinity 4%
Tuolumne Copper 454

United Copper 4^
Utah Copper.... 45!^

Yukon Gold 4

OIL SHARES
San Francisco, March 1.

Alma t 93

Apollo
Associated Oil 48.75

Bay City ( New Stock )

Brookshire 1.15

Caribou (New Stock) 1.46

Claremont 1.42

De Luxe l.OD

Empire 1.45

Enos _ 45

Fulton 1.10

Illinois Cmde 20

Jade 23

Monte Cristo 2.16

Nevada Midway 11

Occidental S 15

Palmer 1.45

Paramne 90

Pinal 6.25

Premier 70

Record 5.50

Republic 61

Sauer Dough 85

Silver Tip 1.10

8. W * B. 28

Sterling 1.60

Turner 1.30

Wolverine 40

W. K. Oil 2.60

Yellowstone 26

COMSTOCKS
San Francisco, March 2.

Alpha ? 6

Alta 10

Andes 10

Belcher 45

Brunswick Chollar 21

Brunswick PotosI 21

Balllon 10

Caledonia 30

Cassldy

Challenge Con 10

Chollar 14

Confidence 45

Con. Imperial 4

Con. Virginia. 1.10

Crown Point 60

Exchequer u
Gould & Curry 15

Hale & Norcross 8 16

Julia 17

lustlce 5

Kentuck 10

Mexican 1 75

Occidental 41

Ophir 1.15

Overman 25

PotosI 25

Savage 12

Scorpion 11

Seg. Belcher 8

Sierra Nevada 24

Silver Hill 4

Union 61

Utah 6

Yellow Jacket 32

(By courtesy of San Francisco Stock Exchange.)

SOUTHERN NEVADA STOCKS.
San Francisco, March 2.

Mayflower 8 5

Midway 14

Montana Tonopah 91

Nevada Hills 2 65

Pittsburg Silver Peak 75

Rawhide Coalition 3

Round Mountain 41

Sandstorm Kendall 10

Sliver Pick 5

St. Ives 16

Tonopah Extension 1.25

Tonopah ofNevada 8.36

West End 55

(By courtesy of San Francisco Stock Exchange.)

Atlanta
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CURRENT PRICES FOR ORES AND MINERALS

(Corrected monthly by Atkins, Kroll & Co.)

The prices are approximate, subject to fluctuation, and to

variation according to quantity, quality, and delivery re-

quired. They are quoted, except as noted, f.o.b. San Fran-

cisco. Buying prices marked*.
Min. Max.

Antimony ore, 50%, per ton •$20.00 $25.00

Arsenic, white, refined, per lb 0.02% O.O.'i

Arsenic, red, reflned, per lb 0.07 0.08

Asbestos, according to length and quality of

fibre, per ton 100.00 350.00

Asbestos, lower grades, per ton 10.00 100.00

Asphaltum, refined, per ton 15.00 20.00

Barium carbonate, precipitated, per ton 42.50 45.00

Barium chloride, commercial, per ton 42.50 47.50

Barium sulphate (barytes), prepared, ton.. 20.00 30.00

Bismuth ore, 10% upward, per ton •75.00 upward
Chrome ore, according to quality, per ton... 10.00 15.00

China clay, per ton 15.00 20.00

Cobalt metal, reflned, f.o.b. London, per lb.. 2.50

Coke, foundry, per 2240 lb 15.00 17.50

Diamonds:
Borts, according to size and quality, per

carat 2.00 15.00

Carbons, according to size and quality,

per carat 75.00 100.00

Feldspar, per ton 5.00 25.00

Firebrick:
Bauxite, per M 175.00

Magnesite, per M 190.00

Silica, per M 47.50

Flint pebbles for tube-mills, per 2240 lb 15.00 25.00

Fluorspar, per ton 10.00 15.00

Fullers earth, according to quality, per ton. 20.00 30.00

Gilsonite, per ton 35.00 45.00

Graphite;
Amorphous, per lb 0.01 0.02 H
Crystalline, per lb 0.04 0.13

Gypsum, per ton 7.50 10.00

Infusorial earth, per ton 10.00 15.00

Magnesite, crude, per ton 7.50 10.00

Magnesite, dead calcined, per ton 22.50 27.50

Magnesite, brick (see firebrick).

Manganese ore, oxide, crude, per ton 10.00 25.00

Manganese, prepared, according to quality,

per ton 40.00 120.00

Mica, according to size and quality, per lb.. 0.05 0.30

Molybdenite, 95% MoS», per ton 500.00 600.00

Monazite sand (5% thoria), per ton 150.00 200.00

Nickel metal, reflned, per lb 0.45 0.60

Ochre, extra strength, levigated, per lb 0.02% 0.03H
Platinum, native, crude, per oz 25.00 30.00

Scheelite (see tungsten ore).

Sulphur, crude, per ton 15.00 25.00

Talc, prepared, according to quality, per ton. 20.00 50.00

Tin ore, 60%, per ton 450.00 475.00

Tungsten ore, 65%, per ton 520.00 550.00

Vanadium ore, 15%, per ton 200.00 250.00

Wolframite (see tungsten ore).

Zinc dust, 1400-Ib. casks, per 100 lb.:

Small lots 9.50 9.75

Large lots 7.50 8.50

Zinc ore, 50% up, per ton 'IS.OO 20.00

The Prospector
This department makes a charge of 25 cents to subscriber)

not in arrears and $3 to non-subscribers for each determina
tlon. To ensure promptness in publication of the determina
tions. payment must be forwarded with specimens.

W. L. P., Ketchikan, Alaska: Barite.

M. D., Spokane, Washington: Black shale.

S. A. B., Fallon, Nevada: A soft earthy variety of lirae-

Btone.

J. L. H., National City, California: The black cementing

material is manganese dioxide.

which would hardly be of much value to work; No. 2, highly

altered granitic rock; No. 3, garnetiferous sandstone hav-

ing no connection with oil; No. 4, volcanic tuff; No. 5,

chalcedony.

T. S. S., Pueblo, Mexico: The specimens appear to have
come from a zone of contact between sandstone and in-

trusive masses of trachyte and syenite. They are various

phases of quartzite and feldspathic veins. No. 1, quartzite;

No. 2, greenish metamorphosed rock with zeolitic amygda-
loids; No. 3, trachyte; No. 4, red orthoclase with dark

segregations; No. 5, fine-grained syenite dike; No. 6, porous

sandstone; No. 7, quartz; No. 8, silicious sandstone or

quartzite with lighter bleached portions of the same rock;

No. 9, contact specimen of baked rock; No. 10, orthoclase

and quartz stringer with hematite; No. 11, quartzite; No.

12, chlorite schist; No. 13, feldspathic quartzite; No. 14,

quartzite; No. 15, an altered porphyritic phase of syenite;

No. 16, trachyte tuff; No. 17, contact of syenite with sand-

stone having lignitic seams; No. 18. a phase of the trachyte;

No. 19, quartz with epldote and hematite; No. 20, core of

orthoclase like No. 4; No. 21, black carbonaceous slate with

fossil ammonites, possibly of Jurassic age; No. 22, trachyte.

DIVIDENDS

No. of Amount,

Name of company. Divid. cents.

Goldfield Con. Mines Co... 11 50

Belmont 6 . 15

Montana-Tonopah 1 6

Tonopah of Nevada 40

Alaska Treadwell 92. 50

Alaska Mexican 62 30

Alaska United 16 15

Bunker Hill & Sullivan. . .162 27

Payable.
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EDITORIAL

ANTIMONY is the latest metal to fall under the

control of a European syndicate. Prices have
already advanced from six to seven and a half cents

per pound and a further increase is expected.

THE Cordilleran section of the Geological Society

of America will meet at the University of Cali-

fornia March 30. 31, and April 1. at the time of the

meeting of the Pac:lic Association of Scientific So-

cieties.

RAY CONSOLIDATED is expected to begin mill-

ing within the next ten days. Ore is already
being delivered at the plant. The unit of the mill

first started will have a capacity of 1000 tons. Mr.
D. C. Jaekling, Mr. Seeley W. Mudd, and their as-

sociates are to be congratulated on the completion

of the first stage of a great work.

DAY LETTERS may now be sent by telegraph,

and in conjunction with the night-letter service

inaugurated a year ago, this givep Americans the

cheap and satisfactory service so long demanded.
The new owners of the Western Union Telegraph

Company are taking the best possible means of over-

coming that corporation's well earned and long

standing unpopularity. '

AGITATION for direct election of United States

Senators will gain force as a result of the Sen-

ate vote on the case of Mr. Lorimer. There can be

no escape from the logic of ilr. Root. Mr. Lorimer

was elected as a result of corruption in the Legisla-

ture of Illinois and no one having personal knowledge

of conditions there at the time will undertake to

affirm that he could or would have been elected by

popular vote.

COLORADO mining men are discussing the Joyce

bill, now before the State legislature, which is

designed to prevent discrimination between ship-

pers and between districts in smelting rates.

That there is discrimination is admitted, but it has

always been held to be legitimate and necessary to

the conduct of the business. The smelter manager

must be able to adjust rates so as to call out different

cla.sses of ores in the proportion needed for econ-

omical smelting. The burden falls unequally on dif-

ferent shippers. To the extent that it does so be-

cause one sort of ore or another is locally more

abundant, or is more cheaply mined, the inequality

in smelting rate is due to natural causes. In indi-

vidual cases an additional inequality has been

created with the effect, if not for the purpose, of
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forcing the sale of particular mines. Injustice of

this sort has given force to the movement for State

regulation of the industry. While frankly admit-

ting the sporadic occurrence of such injustice in the

past, we doubt the advisability of applying so radical

a remedy.

ANNOUNCEMENT of the resignation of Mr. R.

A. Ballinger as Secretary of the Interior has

been received with universal approbation. The

President's choice of Mr. Walter L. Fisher as his

successor could not have been improved. Mr. Fisher

is a young lawyer of proved ability and character,

a man of the highest ideals, one who is a 'progres-

sive' but who is level headed, and who can be relied

upon to be accurate as well as enthusiastic.

been impossible. The whole situation is one that

consulting engineers especially need to consider

carefully.

<T^ HEY order things differently' in Canada as

J. well as in France. Indeed, in many things

we might learn to advantage from our northern

neighbors. The Dominion is about to have a Federal

mining code, and in framing it the Ministry has

accepted frankly and gladly the work of a com-

mittee of the Canadian Mining Institute. At Wash-
ington, when mining laws are under review, it is to

a Heyburn, a Mondell, or a Carter that Congress

turns for advice. A suggestion from a Raymond, a

Channing, or a Winehell would probably be resented

as an impertinence, if, indeed, an immediate search

was not made for an axe and a grindstone.

AN INTERESTING CASE has recently arisen at

Batopilas under the Mexican law of injurias

or libel, as it is elsewhere called. Mr. Gillmore Good-

land, an English mining engineer, director of the

Batopilas Mining, Smelting & Refining Company,
and of the Batopilas Mining Company, the New
York corporation from which the former leases

mines and mills, has been arrested and placed in

jail on complaint of an ex-bookkeeper of the com-

pany. Mr. Goodland and Mr. A. R. Shepherd, Jr.,

were recently appointed by the directors to visit

the properties and effect changes in methods of

operation. In the course of these changes a num-
ber of men were discharged, including the complain-

ant. Mr. Goodland wrote a private letter of dis-

charge that forms the basis of the suit. The
questions at issue are the conditions, if any, under
which the employer can criticize the acts of an

employee; whether such criticism may be expressed

in a private letter addressed to the employee; and
whether, in this particular ease, the letter included

anything that, correctly translated, constituted libel.

It happens that under the Mexican code release

under bond in such cases requires testimony from
witnesses who can swear from personal knowledge
that the accused has been of good conduct during

the last five years. Naturally, such testimony is

not often available in the case of a visiting en-

gineer in a remote district, and the requirement has

imposed hardship on Mr. Goodland. The matter
will, of course, be fully investigated, but communi-
cations in Mexico have been much interrupted of

late and prompt action by central authorities has

The Problem of Nitrogen Supply

The complex relations of the traffic in the com-

modities that we daily use are tolerably familiar

from constant association, and the general features

of international trade relations—how the United

States, for example, exports foodstuffs and machin-

ery, and imports tea, sugar, silk, and wines—are

matters of common knowledge. But a deeper an-

alysis of these relations, an analysis of the traffic in

the chemical elements, is one that few stop to make.

A moment's consideration of how the supply of

oxygen, hydrogen, nitrogen, iron, silicon, potassium,

sodium, and the rest, needed by industrial opera-

tions, is secured and maintained, reveals a world

of interest. Fortunately the supply of nearly all of

them is plentiful and apparently almost inexhausti-

ble ; but two, nitrogen and potassium, present prob-

lems that possess an added importance for those

engaged in the mining industry, for both enter into

the composition of potassium cyanide.

All the simple salts of potassium are soluble, and

in the decomposition of the rocks composing the

earth's crust, one of two things happens; either the

potassium salts are converted into complex insoluble

silicates, of which the most important are the clays, ^
or else are carried in solution into the ocean, and

no economical method of recovering them from

either source is yet known. Until the middle of

the last century the potash industry was maintained

by the recovery of the desired element from the

ashes of vegetable matter, the plants having derived

it from the soil. About fifty years ago there were

discovered at Stassfurt, Germany, large deposits

of potassium salts, apparently derived from the evap-

oration of sea water. Means of converting these

salts into the forms desired in commerce were

quickly devised, and so long as this supply remains

unexhausted, no fears need be entertained, though

by what method potassium can be obtained after-

ward is now entirely unknown. The military and

commercial disadvahtage of this complete depend-

ence of the other great nations upon Germany for

a supply of an important and necessary element de-

serves more extended comment than there is space

for here.

A difficult problem is encountered in the obtain-

ing of a supply of nitrogen, for the reason that,

although the element is so abundant, it is so inert

chemically that it can be made use of only through

its compounds, the nitrates being the most import-

ant. These are very soluble salts, so that the chances

of their accumulating in large deposits are remote

indeed, the problem being further complicated by

the fact that they are unstable and easily decom-

posed. Until the middle of the last century the

supply of nitrogen was practically limited to that

obtained from the oxidation of nitrogenous organic

matter by the so-called nitrifying bacteria. About

that time it was found that peculiar conditions in
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Chile had given rise to the formatiou there of large

deposits of sodium nitrate. A large industry quickly

developed, twelve to fifteen million tons of sodium

nitrate being annually imported into the United

States alone from this source. More than one-half

of this is used in the manufacture of explosives,

some 17% in the production of fertilizers, 15% in

genewl chemical industries (photographic films and

celluloid may be mentioned as examples of the many
products containing nitrogen), some 11% in the acid

industry, and the remaining 5% is mostly used in

the making of glass. The disadvantage of being

obliged to depend upon a single country for our

nitrogen supply is obvious, and still more important

is the fact that the most optimistic estimates of the

available supply point to its exhaustion within the

next three hundred years, with a corresponding in-

crease in cost before the end of that period. Re-

search into other possibilities has therefore been

corre.spondingly stimulated.

The .supply of cyanides has until recently been

obtained in an indirect way by the reduction of ferro-

cyanides obtained in gas and coke manufacture, the

nitrogen in the coal yielding ferrocyanides and am-

monia by distillation. Germany leads in the produc-

tion of this chemical, as by-product coke-oven prac-

tice is most highly developed there. The production

of nitrogen compounds from the nitrogen of the

atmosphere has been attempted in three diflferent

ways—the direct manufacture of nitric acid, the

direct production of potassium cyanide, and the pro-

duction of cyanamid. The attempt to directly pro-

duce potassium cyanide has not been a success, but
the first method has been reasonably successful, and
the last entirely .so. Direct production of nitric acid

by passing heated air through a flaming arc is tech-

nically a complete success, but is possible only where
electric energy is plentiful and cheap. The produc-
tion of cyanamid is effected by passing nitrogen

gas over heated calcium carbide, with the resultant

formation of calcium cjanamid and graphite. More
than a dozen plants for the production of this salt

are in operation in Europe, and one. at least, in

America. The product, as placed on the market, is

an indefinite ^mi,xture of cyanamid, lime, graphite,

and undecomposed carbide. The industry is as yet

too new (mo.st of the plants having been in opera-

tion less than two years) to make accurate forecasts

IS to its effect upon commerce in cyanides and other

nitrogen salts. So far, it has been found necessary

to use pure nitrogen to pass over the carbide; if

producer-gas could be used for this purpose, the

cost of the product would be much decreased. This
nt least may be said, that two practicable methods
f forming nitrogen salts direct from the great nitro-

ircn supply of our atmosphere have been devised, so

that the cost of obtaining nitrogen salts will cer-

tainly not increase, and in all probability will con-

siderably decrease. Even more recently a process

has been devised for using calcium cyanamid in cya-

nide solutions without first forming the cyanide, so

it may reasonably be expected that the cost of the

salts used in cyaniding gold ores will decrease mate-

rially during the next few years. And the change

from an indirect supply of nitrogen salts from
sources situated 'n other countries to a direct supply
from inexhaustible sources within our own borders,

is a noteworthy step in the progress of chemical in-

dustry.

Tenabo Mining & Smelting Company

In commenting November 19 upon the sale of

American mining securities in Prance, we reflected

unfairly, as we now discover, upon the Tenabo Min-
ing & Smelting Company. This corporation is not

engaged in re-opening the old mines near Tenabo,
as we had been informed, but is developing new
and prom-'sing properties located in 1905. The at-

tempt to sell stock on the New York curb was made
by an individual shareholder and was not on behalf

of the company. The officers of the Tenabo Mining
& Smelting Company, well-known bankers and at-

torneys at Salt Lake, have courteously supplied us

with a report on the property made in 1908 by
Mr. Duncan MacViehie. He found developed at the

time, 7783 tons of smelting ore having a net value

of $13.38 per ton, and 17,257 tons of concentrating

ore estimated at $3.88 per ton. In addition, there

was an excellent prospect of finding addit'onal ore,

Mr. MacViehie .expressing the opinion that an ex-

penditure of $20,000 to $25,000 would bring the

reserves up to 100,000 tons. It is evident that such

a property is one of great promise and falls within

the class of "legitimate undertakings greatly to be

encouraged." Whether, none the less, it is sound

policy to offer securities based upon such an under-

taking, to French investors, is a matter for legiti-

mate difference of opinion. A stock or bond may
constitute an excellent purchase for an engineer

who keeps in touch- with active affairs, and yet not

be suitable for the investment of trust funds. On
the contrary, the low rate of interest paid by many
sound securities makes them poor investments for

those who can spare the time and skill necessary

to watch higher paying but more speculative secur-

ities. In other words, there are, and should be,

different markets for different kinds of securities.

We believe that it is better to sell to the French

the possibly less remunerative but more certain

securities that represent established concerns. Spec-

ulative enterprises are best financed by those living

near the scene of the industry, or by those who

make a specialty of the particular business. A
single failure—and failures must be accepted along

with successes—will hurt American credit in an

otherwise good market quite as much as the famous

shipment of low-grade bicycles to Germany hurt

export trade in machinery. On the other hand, we

would heartily commend investment in mines dur-

ing development, on the part of people here at

home, and particularly for those familiar with min-

ing. We hope the Tenabo may prove to be one of

the great copper mines of America. There are evi-

dently many reasons for believing that it may, but

we believe it would be better policy to carry it

further on domestic capital and not invite French

participation till later.
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Mining in the San Juan-V
By William H. Storms

A high, rugged mountain range divides Ouray

from San Miguel county. Just over the crest of this

range above the Virginius (Revenue tunnel), Camp
Bird, and Atlas mines, are the famous mines of the

Telluride region. The most noted of these are the

Smuggler-Union, Tomboy, Liberty Bell, and Japan-

Flora groups. There are several others less noted.

The geology and vein structure of the mines of this

district have been so frequently described hereto-

fore, notably by T. A. Bickard in the Mining and

Scientific Press, in the Transactions of the American
Institute of Mining Engineers, and elsewhere, that

it seems unnecessary to repeat the description here.

The town of Telluride, like Ouray, is situated in the

bottom of a canyon deeply eroded in the volcanic

and sedimentary rocks which chiefly comprise the

San Juan mountains. The mines are high above the

town in the several glacial ampitheatres, called basins.

The Liberty Bell is in Cornett basin, the Tomboy

Taking Lumber up fo the Tomboy Mine.

m Savage basin, the Smuggler-Union in Marshall

basin, the Atlas in Silver basin, and the Camp Bird

in Imogene basin. These basins are rudely circular

and are almost surrounded by towering cliffs of

lava, which rise from 1000 to nearly 3000 ft. above
their relatively level floors. The mills of the Liberty

Bell and Smuggler-Union mines are situated down
in the canyon of the San Miguel river, in the south-

ern outskirts of the town of Telluride ; those of the

Tomboy and Japan-Flora are at the mines in Savage
basin. Some smaller mills are at intermediate points

in the steep side canyons, such, for instance, as the

Valley View, Cimarron, and Columbia mills. Trans-

portation of ore is mostly by means of aerial rope-

ways, although there are some good roads and ex-

cellent trails. The road from Telluride to Savage
basin is four miles long and was built by the county
at an expense of $50,000. In many places it is cut
in the solid rock, in others great rip-rapped cribs of
timber maintain the roadway in place. At one point
on this road from Telluride to the Smuggler-Union
mine the road has been cut through a tunnel where
it passes around a jutting spur of rock. The engi-

neering features of these roadways must be seen to

be appreciated. Wagons travel over these mountain

roads, though most of the freighting is done by
means of pack animals, long lines of which may be

seen almost any day slowly creeping along the face

of the mountain, ascending or descending the ribbon-

like road. The accompanying illustration shows how
most of the lumber is taken from town up to' the

mines. When covered with snow, traveling on these

roads becomes extremely dangerous. Supplies are

also sent up to the mines on the rope-ways, and not

infrequently men travel in the buckets, notwith-

standing that there is an ever present element of

danger. This, perhaps, is no greater than riding on

skips and cages in mine shafts. The danger of riding

in the tramway buckets only seems more evident.

There are many miners for whom the deepest mine

workings have no terrors, but who are timid if ele-

vated a few feet above the ground.

The famous Smuggler-Union mine with its great

production and interesting history was being worked

by a system of leases at the time of my visit to the

district. Owing to lack of time I Avas unable to in-

spect the underground workings, which are very

extensive, and I spent only a short time in the neigh-

boring Tomboy mine, which is about 3000 ft. south-

east of the former. The Tomboy vein is reached

through an adit which strikes the vein at what is

known as the 1650-ft. level, the datum being a level

in one of the neighboring ridges where the vein out-

crops. The mine has been worked for years through

a number of adits driven on the veins at various

levels. A shaft from the surface passes the adit at

the 1650-ft. level and has been sunk 450 ft. below it,

to the 2100-ft. level. Adits or levels have been

opened at 350, 500, 650, 800, 1050, 1200. 1350, 1500,

1750. 1900, and 2100 ft. below the surface. The shaft

is an incline following the vein and dips at an angle

of 73°. Present mining practice is to drive a drift

on the vein, which is about 5 ft. wide, and to cut

raises at every 20 to 25 ft., building strong chutes

at the foot of each raise. Manways are provided at

each 100 ft. The main gangways are not timbered

except where loose ground requires it,^ The stopes

are opened from the several raises in ore, leaving

a solid block of ground between each chute over the

back of the level. As stoping progresses upward
only about one-third of the ore broken is drawn off.

This permits the miner to keep within easy reach of

the ore overhead until the stope is worked out. and

also makes available a large tonnage of broken ore

in the mine to be drawn upon as occasion demands.

It furthermore renders the mine workings safe, until

the ore is withdrawn, when if the rock walls collapse

no damage is done. The solid block of ore left be-

tween the bottom of the stope and the gangway may
be removed at any time after the ore is entirel.v

withdrawn from the stope above, by ehuting it

down into the level and shoveling it into ears, or it

may be taken down when the stope carried up from

the level next below is broken through. In the lat-

ter case the shoveling cost may be saved, as the ore

can be drawn out of the stope into ears through the
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Ttlluride, Colorado.

Smuggler-Union Mines. Telluride, Colorado.
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chutes, but if th's latter plan is adopted the level

should first be cleared of tracks, timbers, and all

debris and the rock shot down before the stope below

is holed through into the gangway. This saves much
annoyance and loss of time when drawing off the

ore through the lower chutes. In the Tomboy mine

the original Tomboy vein has been exhausted and
stoping operations are now almost wholly confined

to the Argentine vein, a comparatively recent

acquisition. All the ore from the present workings
passes out through the main adit, which is on the

level of the breaker floor of the mill. The cars are

made up into trains that are moved by electric motor.

The ore on reaching the mill is dumped on an 8-in.

grizzly, the oversize being broken with hammers to

pass the grizzly. From here it goes to a large Gates
breaker and is delivered to the mill-bins by a belt-

conveyor that is fitted with an automatic tripper

which distributes the ore wherever desired. From
the bin the ore passes by chutes to suspended feed-

ers. The mill has 60 stamps of 1050 lb. which drop
10 in. 100 times per minute. The Tyler Ton-cap 18-

mesh screen is in use. The capacity of the mill is

350 tons per day—nearly 6 tons per stamp. This

high capacity is due partly to the rather coarse

screen and to the large area of discharge surface of

the mill screeo, which 's 10 in. high; also in part

to the character of the ore. From the mortars the

pulp flows over amalgamated silver-plated copper
plates that are set at a steep grade, rendered neces-

sary by the large amount of sulphides in the ore.

The sulphides are mostly galena, blende, pyrite, and
chalcopyrite. Rhodonite, quartz, and calcite are also

present. The mill foreman stated that 50% of the

gold and silver is saved by amalgamation. From the

amalgamating tables the

pulp passes through mer-

cury-traps, and from these

goes to a Fernier pump
that elevates it to a large

spitzkasten. The overflow

from the spitzkasten goes I

to three Callow tanks : the

bottom discharge going to

Richards classifiers (two

for the 60 stamps). The
overflow from the Callow

tanks goes to six vanners
and the coarse to six other

vanners, each set adjusted

to treat the material com-
ing to it. From the Rich-

ards classifiers the ma-
terial from the first com-

''"'''"^'''"' ^"""'S'^'-""''"' *""

partment goes to two slime-tables, the remainder
to twelve Wilfleys. The slime from all tables

and vanners goes to slime-pump by launder, and
thence to Callows before six vanners. The lead
concentrate from the vanners is re-cleaned on one
Wilfley. The concentrate is sent by conveyor to

a Frenier pump which elevates it to de-watering
ears that dump automatically. The concentrated
mineral then passes through an Argall drier, is con-

veyed by a belt scraper to a Wilfley drier, in

which it is rabbled to the farther end and thence

elevated to the top of a vertical desulphurizing fur-

nace, thence through a water-jacketed cooler, after

which it is elevated to a Ding electro-magnetic sep-

arator in which the iron and zinc minerals are sep-

arated. The galena concentrate from the re-clean-

ing Wilfley is carried by a conveyor of the Cananea

type to a launder which discharges to an elevating

pump that raises it to dewatering cars, from which

it passes through a Wilfley drier, and from this lat-

ter to bins where it is sacked for shipment. Thus, it

will be seen that the products of this elaborate mill

scheme are : Amalgam from the plates and traps, a

clean lead sulphide, and separate concentrates

each of iron and zinc sulphide. I am under obli-

gations to D. A. Herron, general manager of the

Tomboy mine, for various courtesies shown me both

at Telluride and at the m^ne.

Pandora is the name given the little village that

has grown up about the Smuggler-Union mills, a

mile south of the town of Telluride. The Liberty

Bell mill is situated about midway between Pandora

and Telluride. These mills are connected with the

mines up in the basins, several thousand feet above,

by aerial tramways. The mountains rise in tremen-

dous cliffs—a succession of picturesque terraces.

Here and there beautiful cascades lend enchantment

to the scene, which is still further enhanced by the

coloring of the rocks. The scenery is grand and awe-

inspiring, some might say sublime, but the beauty

and sentiment of it all is wholly lost on these mining

people of the San Juan, who in their eager quest for

gold and for silver, have done wonderful things.

For years the great mills have been sending forth

an incessant roar, which, ni'ugling with that of the

water-falls, rises with a never ceasing murmur from

the bottom of the deep canyon. Ever and anon the

muffled boom of a blast far underground reaches the

surface and reverberates from cliff to cliff, but is

quickly lost in that vast wilderness of peaks and

crags far up above the timber-line. It is truly a

wonderful country, and affords splendid examples

of the boldness, energj^, and skill of the engineers

who have successfully overcome the great obstacles

nature has interposed in the pathway to easy suc-

cess. The noisy waterfalls have been turned aside

and made to drive water-wheels, supplying the mines

and mills with power; frightful yawning chasms

amid inaccessible cliffs have been spanned with ropes

of steel which look like the strands of a spider's web
far overhead. Gravity has been utilized as a means

of generating power by applying the excess energy

in the running ropes of the aerial tramways, to the

driving of machinery. Splendid roads have been

hewn in the solid rocks. It has been a great fight,

and in it engineering science has won—not easily,

but it has won. How best to overcome such diffi-

culties is a great economic study; a problem which

each mine manager, aided by his staff of engineers,

must solve for himself. In seeking the solution he

must consider every condition, every contingency,

almost every possibility of the future. The manager
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of the Tomboy thought it good business to build his

mill up in Savage basin at the mine. All supplies

are packed up to it on animals or freighted in

Tomboy Mine.

wagons up the $50,000 road. He is not

harassed by the expensive up-keep of an
aerial tramway like his neighbors. He had
a good millsite available at the mine and
made use of it. A good millsite just where
you want it in the San Juan mountains is

not always available. The Smuggler-Union
mine being in a somewhat different situa-

tion, overlooking a precipice which plunges
down so steeply that there is no dump, the

management there considered it good busi-

ness to build the mills down in the canyon,

where the railroad runs through the mill-

yard, and the mine is reached by aerial

tramways. The rope-way is d'rect, for the

mine can be seen from the millsit?. The
Liberty Bell mill is also at the foot of the
mountain and is connected with the mine
by a Bleichert tramway, though mine and
mill are not within sight of each other.

posed by nature. The one thing most disquieting
and seemingly more difficult of solution than all of

the others, is the labor problem, but even this

seems to have been solved in a manner
which for several years past has permitted
the uninterrupted operation of the mines
and mills. There are occasional instances

of ore-stealing and of mill theft, but they
are rare.

As was stated in a former paper, the ores
in the various mines of the San Juan differ

greatly in character, which is all the more
remarkable when it is considered that the
lissures traverse the same rock formations.
However, it :s not intended to discuss here
the genesis of these veins, but to refer

briefly to the metallurgical treatment the
ores receive in the several mills. The ore
of the Liberty Bell mine is very hard, con-
sisting of quartz generally accompanied by
calcite, with usually much manganese di-

oxide. A great deal of clay also occurs in

the vein, which it is impossible to keep

Libtriy Bell Mill.

Cliffs intervene and there is also a change in the

alignment of the rope-way. In every ease .some way
The

Smuggler- Union Mills.

sejiarate from the ore going to the mill

without expensive washing. The sulphide

mineral is almost exclusively pyrite
;
galena,

blende, or copper sulphides being rarely

seen. In this respect the ore of the Liberty

Bell is rather remarkable, being unlike that

of any of the other mines of the region,

except'ng possibly an occasional local oc-

currence. The ore is delivered at the mill

from the mine by aerial tramway, 80

buckets arriving per hour, 400 tons being

the mill's daily capacity. From the break-

ers the ore goes to the mill-bins and from
these passes by chutes to suspended feeders,

that are actuated by a friction device

known as the Hooper feeder-action, the in-

vention of one of the millmen. The mill is

equipped with 80 stamps weighing 850 lb.

each, which drop 7 in. 100 times per minute,

screen used is the Tyler Vi^-mesh Ton-cap.

Crushing is done in weak cyanide solution and amal-
has been found tn overcome each difficulty inter- gamation is accomplished on a run of T'/o ft. of sil-
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vered copper plates of the usual width, and divided

into three sections by drops of 1/2 in. It would seem,

judging from amalgamating practice generally, that

a longer run of plates would be of value in increas-

ing the amount of gold that may be saved by amal-

gamation. It is found that the cyanide corrodes the

copper plates rapidly, their visefulness being limited

to four or five months. In this mill 'the line-shaft is

on the cam-floor, resting on the front knees, the belt-

drive being horizontal.

From the amalgamating' tables the pulp goes to

five 5-ft. cones, from which the underflow and over-

flow go to separate Wilfleys. W. E. Tracy, the mill

superintendent, has made what he considers a great

improvement in the Wilfleys by tacking onto the

tables three strips of wood which extend, like the

Wilfley riffles, lengthwise of the table. The Tracy

riffles are about twice the height of the Wilfley

riffles and also somewhat broader. They divide the

table into four longitudinal areas, and it is claimed

by Mr. Tracy that the addition of these strips results

in greatly increasing the capacity of the table, be-

sides making it possible to secure a much cleaner

concentrate, and higher saving—something well

worth knowing. The concentrate is gold and silver-

bearing pyrite. The middling from the Wilfleys is

united, screened in a Bunker Hill conical screen, and
the coarse sand is re-treated on another set of Wil-

fleys, the fine going to the settlers. The coarse tail-

ing from the first Wilfleys goes to tube-mills, where
it is ground and again amalgamated. The Wilfleys

treating the overflow from the 5-ft. cones send their

tailing to the settlers, where it joins that from the

tube-mills. The consistence of the pulp at this stage

is 6 or 7 to 1. In these settlers, which are circular

tanks 33 ft. diam. and 10 ft. deep, are four stirring

arms provided with sheet-iron rabbles. These arms

revolve six times an hour, imparting a slow rotary

motion to the pulp, which in consequence collects in

the form of a broad flat cone about the centre, pro-

viding a somewhat thickened feed, which can be

controlled. This goes to Pachuca-tank agitators,

thence to storage vats in which the Moore filter is

immersed. The time required to complete the cycle

of operations with the Moore filter -s 2 hr.—1 hr.

filling, when the filter is lifted and lowered into the

second vat, where it is given a strong solution wash
for 30 min., followed by a weak-solution wash for

20 min. The cake is then blown off with weak solu-

tion under pressure. The sludge is discharged into

the creek. The concentrate recovered is shipped

to the smelter at Durango. Just prior to my visit to

the Liberty Bell mill it was deemed advisable to re-

move the old wooden blocks from beneath the mor-
tars, and to replace them with concrete blocks. The
change of the first unit of 10 stamps had been made.
The 10 stamps were hung up and removed, the mor-
tars shifted to a crib of timbers in front of the bat-

tery, the old wooden blocks torn out and the new
concrete blocks built and the mortars replaced in

position on them. This was all accomplished within
five days of the date of hanging up the 10 stamps—

a

record-breaking performance, I believe, of its kind.

W. H. Staver, manager for the Liberty Bell com-

pany, afforded me every opportunity to inspect the

property and aided me in various ways. I am also

indebted to W. E. Tracy, the mill superintendent for

his courtesy.

At Pandora the Smuggler-Union has two mills.

The east mill is equipped with 80 stamps, the west

mill with 60. The stamps weigh 1050 lb. and drop

6 in. 100 times per minute. A Tyler 14-mesh Ton-

eap screen is u.sed and the discharge has been low-

ered to the level of the top of the dies. The amount
of ore crushed per stamp daily has averaged ^y^.

tons for the past year. Amalgamation is accom-

plished entirely outside the batteries, no quicksilver

being fed inside the mortars. The mine, both the

Smuggler-Union and the Pandora vein, is being

worked by a system of leases, in consequence of

which the mills are arranged to crush in units of 5-

stamps each. This permits a segregation of the

numerous separate lots of ore coming from the va-

rious leases. There are no features of unusual in-

terest in these mills. The ore comes from the rock-

breakers to the mill-bins and passes by chutes to the

feeders in the usual manner. I noticed one innova-

tion in the stamp-battery in the form of a sectional

feeder-tappet. This is secured to the centre stamjj-

stem just above the top of the mortar. The tappet is

cast in the same form as the cam tappets, but is not

so wide and is but 6 in. high. It is split, and when
placed about the stamp stem is encircled by what

may be described as a 'double-U' clamp which is

tightened by a long wedge, as shown in the sketch

on the preceding page.

After crushing by stamps the sand and slime are

separated by classifying cones and the sand is de-

livered to tanks by means of Butters distributers.

Solution is turned on and leaching proceeds for ten

days, when the tanks are drained and the sand is

shoveled through bottom gates to a second tier of

tanks immediately beneath the first. In these leach-

ing is continued for a further 8 or 10 days. The
sand is then discharged to a waste launder which

carries it to the creek. The slime from the classifj-

ing cones goes to a canvas plant of the Gates type.

This canvas-plant is the unusual feature of the met-

allurgical practice at these mills. It consists of

106 inclined planes each 10 ft. wide and 12 ft. long^

covered with canvas. The slime from the cyanide

plant is delivered to a series of 98 of these canvas

tables. The tailing from the tables goes to pointed

boxes, the bottom discharge from which is sent to

4 vanners (2 Frue and 2 Gates), a Wilfley taking

the coarser discharge. Tailing from all machines

goes to a lower line of 8 canvas-tables. The pulp

is allowed to flow over the canvas for -15 minutes,

when the feed is diverted to an extra table and

clear water turned on. after which the tables are

washed clean with a flat spray, this requiring 15

minutes to each table. P. H. Nelson is in charge

of the canvas-plant and has reduced its operation

to a science. The manager, Bulkley Wells, was ab-

sent at the time of my visit, but I was shown every

courtesy by A. D. Snodgrass, assistant manager^
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who gave me the freedom of the plant. Walter

Reed is superintendent of the cyanide plant. I

found him in the midst of a clean-up, with thousands

of dollars worth of precipitate to handle, and he was

at the moment, the busiest man on the job. The

cyanide practice, Mr. Reed told me, Avas in no man-

ner different from that described some time since

by T. A. Rickard in the Mining and Scienfific Pre^s.

The Japan-Flora mine is in Savage basin and ad-

joins the Tomboy. It is comparatively a new mine,

but seems to be destined to become one of the great

properties of the -district. A mine cannot be made

in a day, rior yet in a single year in the San Juan.

The Japan-Flora is operated through a shaft and

is equipped with a concentrating mill consisting of

rockbreaker, rolls, trommels, jigs, and concentra-

tors. The manager is Mr. "Wolfe.

Two and a half miles east of Telhiride, in Ingram

basin, is th^ Black Bear mine, said to be developing

into a vali^ble property. It is owned and operated

by a local'company largely composed of Finland-

ers, many of whom are practical miners. The mine

is operated through adits, and is equipped with a

mill. Between the Liberty Bell and the Smuggler-

Union mills is the mill of the Mayflower company,

whose mine is 3 or 4 miles distant in Gray's basin.

An aerial tramway connects mine and mill, both of

which liave been idle for some time. A mile and

a half west of Telhiride and about 1000 ft. above

the San Miguel river is the old Boomerang mine,

from which considerable ore was shipped in the

early days of the camp. The ore in this mine oc-

curs in flat deposits in Ihe limestone, and carries,

besides gold and silver, the sulphides of lead, iron,

zinc, and copper, and also the secondary products

of the oxidation of these sulphides. An aerial tram-

way which at one time transferred the ore from the

mine down to the railroad track at the base of the

hill has been removed, and the mine has long been

idle, the ore being too low grade to afford a profit.

I was al.so told that the orebody was cut by a fault

and not rediscovered. The workings are now caved.

There are a number of small mines about Telhiride

which with sufficient capital and experienced man-

agement would undoubtedly become profitable. The

pioneering has all been done, the methods of metal-

lurgical treatment worked out, and there is no

longer any unusual risk attending mining operations

in the San Juan region.

Dome Mines Mill

Potash is an abundant constituent of many rocks

and minerals found in the United States, and ex-

periments have lately been made to devise means of

j)rofitably extracting it from the rocks. The waters

of some Western lakes, as Owens and Mono lakes,

California, also contain potash and ind'cate that the

beds of evaporated lakes in the desert regions of

California and other States may include large

amounts of potash. Potassium nitrate has been

found in the desert region northeast of Salton, Cali-

fornia. Congress has just appropriated money for

a special investigation of potash deposits, to be made

by the Geological Survey.

*The following is a general outline of the plant

which is being built by the Dome Mines Syndicate

at Porcupine, Ontario. The ore, which is essentially

quartz and greenstone schist, carrying free gold and

iron pyrite, was at first considered to be an ideal

concentrating ore. The gold was closely associated

with the iron pyrite, and a high-grade concentrate

could be obtained. The tailing, however, was suffi-

ciently valuable to warrant eyaniding. By regrind-

ing the concentrate, it was found that a large per-

centage of the gold could be recovered by amal-

gamation. The idea of concentration was then

abandoned and experimental work was confined to

sliming the whole product by two-s+,age crushing,

amalgamating after each, and eyaniding the tailing.

By grinding to 90% through a 200-mesh screen,

84% of the gold was recovered by amalgamation.

The ore was particularly free from cyanicides, the

only difficulty arising from the presence of a small

amount of carbonaceous material which caused a

secondary precipitation. This was overcome by

lengthening the period of agitation.

The mill, which was designed by the Jlerrill ]Met-

allurgical Co., is to be electrically driven and will

be built in units of ten stamps each ; four units being

installed at once. A gravity plant will be obtained

by making four drops from crusher to tailing dis-

charge. Preliminary crushing will be done in two

stages, using No. 71/2 and No. 5 Kennedy gyratory

crushers. Belt-conveyors will carry the ore to the

stamp-feed bins. Chalmers & Williams 1250-lb.

gravity stamps will be used with straight-back,

rapid-discharge type mortars, screen 18-mesh or

coarser. The foundations will be reinforced con-

crete. Outside amalgamation will be adopted.

Superimposed Dorr drag-classifiers will be installed

over tube-mills of the El Oro type, which will be

followed by a second set of amalgamating plates.

Hydraulic cone-classifiers will discharge back to

tube-mills and overflow to Dorr thickeners. Agita-

tion will be accomplished in a series of continuous

Paehucas. Combined thickeners and press tanks

will feed to Merrill slime-presses which will dis-

charge through automatic tailing samplers.

The gold will be precipitated by the Merrill zinc-

dust process. The zinc-dust will be fed to a short

conveyor-belt, operated by means of floats and coun-

ter-weights, at a rate proportional to the volume

of solution pumped from the tank. The zinc-dust

will be discharged into a mixing cone and the emul-

sion agitated by a jet of air. A small stream of

barren solution will provide a constant overflow

which will carry the emulsion down a pipe to the

suction of the pump. The solution will be pumped

to triangular precii)itatiiig presses, precipitation tak-

ing place entirely during the passage of the solution

through the pump, pump-column, and presses. The

precipitates will be acid-treated, fluxed, and smelted.

Abstract from the Canadian Mining Journal.
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Silver in Sulphocyanate

Determinations

By E. M. Hamilton

The following notes deal with facts that are no

doubt well known in general chemistry, but their

relation to some of the standard methods recom-

mended for analysis of cyanide plant solutions is

apt to be overlooked; therefore, a short account of

a recent personal experience may be useful to others,

especially since most writers on the chemistry of

cyanide solutions have not mentioned these points.

In the course of an examination of some solution

resulting from the treatment of concentrate, I used

the method most commonly given for the determina-

tion of sulphocyanate; that of titrating with per-

manganate after removal of the ferrocyanide by

precipitation as prussian blue. The solution con-

tained 0.5% free cyanide, 0.1% free alkali (in terms

of CaO), no zinc, and about 80 oz. of silver per ton.

Acidifying with sulphuric acid produced a heavy

precipitate of silver which was filtered out before

proceeding farther. On addition of ferric chloride

to the filtrate, no prussian blue was formed, and

there was no indication of sulphocyanate. The ope-

ration was then repeated, using hydrochloric acid

instead of sulphuric, with the result that 0.1% KCNS
was indicated on titration with permanganate, but

prussian blue remained absent.

After trying a number of experiments with made-

up solutions I concluded that in the case of the sul-

phuric acid the sulphocyanate was taken up by the

silver and filtered out in the precipitate. To test

this, 50 c.e. of the made-up solution, containing

0.044% KCNS, was acidified with H^SO^ and fil-

tered ; the precipitate and filter paper were well

washed with hot water and the washings added to

the filtrate, which was then titrated and gave 0.001%

KCNS. The precipitate was redissolved in 100 c.c.

of 0.5% cyanide solution, agitated with zinc-dust,

filtered, the filtrate acidified with HoSOj and titrated,

giving 0.0432% KCNS. This, added to what was

found in the filtrate, made a total of 0.0442% KCNS.
and showed that the deficiency (amounting to al-

most the whole of the KCNS originally present) was

held in the silver precipitate. The experiment was

repeated, using HCl instead of HjSO^, with the re-

sult that there was obtained in the filtrate 0.042%

;

obtained by redissolving precipitate 0.002% ; or a

total of 0.044% KCNS. It would thus seem that

the results of acidifying with sulphuric acid are

only produced to a very slight extent with hydro-

chloric.

Following this, experiments were made by adding

previously prepared and well washed precipiates

of AgCN and AgCl separately to a solution of

KCNS in distilled water. In the case of AgCN only

a trace of sulphocyanate was found in the filtrate

wh^le the parallel test with AgCl showed 0.011%
KCNS out of a total of 0.0537%. It was thus evi-

dent that silver in both these forms would combine

with sulphocyanate in solution, and the question

arose, why was this result apparent to such a slight

extent in the original tests on the made-up solution

when HCl was used for acidification? The only

difference seemed to lie in the presence or absence

of free HCl, so to the previously prepared silver

chloride precipitate a little HCl was added before

agitating with the KCNS solution (0.049% by titra-

tion). The filtrate from the above agitation gave

0.05% KCNS, and showed that the presence of

free HCl had prevented the AgCl from reacting

with the sulphocyanate.

The conclusions to be drawn would seem to be

:

(1) When acidifying a cyanide solution containing

silver with sulphuric acid, preparatory to titration

with permanganate for potassium sulphocyanate,

the silver reacts with any KCNS present, converting

it into sulphocyanate of silver, which is filtered out

and thus removed from the sphere of titration.

(2) Although silver chloride will also react with

KCNS to form AgCNS, yet this interference is al-

most entirely prevented by having free HCl pres-

ent, so that if the permanganate method be chosen

practically accurate results may be obtained by

using hydrochloric ac^d instead of sulphuric* (3)

Correct results may be obtained with sulphuric acid

after first removing the silver from the solution by

precipitation with zinc-dust.

In regard to the latter method, however, there

is a point to be observed. When ferrocyanide is

present and it is desired to estimate this by separa-

tion as prussian blue, the zinc taken up in the pre-

cipitation will throw down the ferrocyanogen as

zinc ferrocyanide on acidifying the solution, so that

on addition of a ferric salt no prussian blue will

be formed. This result can probably be minimized

by pouring the solution to be tested into a previously

acidified solution of ferric salt, as explained by

Clennell ('Chemistry of Cyanide Solutions'). A
similar reaction takes place, only in a less degree,

in the presence of silver, for on taking a made-up

solution containing about 80 oz. of silver per ton,

0.1% KCNS, 0.04% K,Fe(CN)e, 0.5% free cyanide,

and 0.1% CaO, and precipitating the silver with HCl,

not a trace of prussian blue was formed on addition

of ferric chloride to the filtrate. When the percentage

of K4Fe(CN)o in this solution was increased above

0.04% and the operation repeated, some prussian

blue was thrown down. For sulphocyanate deter-

minations alone, I have found the permanganate

method gives concordant results, and when ferro-

cyanide is present it appears to make no difference

whether this is eliminated as prussian blue, or as

zinc or silver ferrocyanide. provided that the pre-

cipitate and filter paper are thoroughly washed.

But if, at the same time, indications of ferrocyanides

are being watched for, and if silver is present or

if zinc-dust has been used to remove the silver, the

absence of prussian blue in the filtrate on adding

Sutton. Volumetric Analysis, 'Precautions in titrating

with permanganate", points out that if HCl he used it should

be very dilute to avoid vitiating the result by liberation of

chlorine.
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a ferric salt can not be taken as evidence that there

was no KiFe(CX)8 originally present in that solution.

To sum up, it would appear that the simplest pro-

cedure for determining sulphocyanate in presence of

silver is by acidifying with hydrochloric acid. It

should be first ascertained by preliminary trial about

how many cubie centimetres of HCl are needed to

precipitate the silver and to leave a small excess

of acid to act as a protective for the KCNS. Then

the necessary quantity should be placed in a beaker

and a measured amount of the solution to be tested

added to it, and the silver precipitate filtered out.

An aliquot portion of the filtrate may then be taken,

and ferrocyanide (if still present) removed by addi-

tion of ferric chloride, care being taken that the

precipitate and filter paper are thoroughly washed.

The filtrate and washings should then be further

acidified, if not already sufficiently acid for purposes

of the titration (avoiding an unnecessary excess),

and the permanganate test proceeded with in the

usual way.

SAN JUAN OILFIELD, UTAH

Nearly 10.000 claims have been filed for locations

in the San Juan oilfield, Utah, during the last few

years. Development has not, however, kept pace

with the filing of the claims, for although a great

deal of drilling has been done, most of it has been

unskilful and strings of tools have been lost in

many of the drill-holes sunk. As a result, although

25 wells have been drilled, none are yet producing

commercially. Oil was found, however, in nearly

every place where drilling was attempted, and in

the opinion of 11. E. Gregory, of the United States

Geological Survey, whose report on the field is pub-

lished as a part of the Survey's Bulletin 431-A, now

available for distribution, several of the wi'lls al-

ready sunk are likely to prove profitable.

The field is promising, according to the report,

although the task of providing labor, fuel, and

transportation is difficult. The region is arid. The

nearest coal beds are in the Durango field, in Colo-

rado, 100 miles to the east, and in the Xavajo Reser-

vation, 60 miles south. Labor will probably have to

be brought in, though the Navajo Indians are intel-

ligent and efficient workmen. As a solution of the

transportation problem the report suggests a pipe-

line along the Chinlee Wash to Ganado, thence to

Holbrook and the railroads. Over this route oil

would flow by gravity for half the distance. It is

not likely that there will be a market for the oil

near the field. Most of the drilling has been done

along Limestone creek. Prospectors have found

eight distinct oil-bearing sands, but in no place

where drilling has been attempted have the three

lowest sands been touched as yet. Oil-seeps along

the San Juan river have been known for years. The

first well was sunk in 1907 and oil was struck in

March 1908, and development since then has been

rapid. In 20 of the 25 wells sunk oil of good quality

has been found, but as yet there has been no com-

mercial production. The public land in that part of

the field that lies north of San Juan river was with-

drawn from entry in October 1909.

Mohave County, Arizona

By R. H. Toll

Mohave county is again attracting attention as

a metal-producer, and the several camps are enter-

taining engineers and investors, though not yet in

sufficient numbers to crowd the county, for it is

very large and much of its space is still given over

to jack-rabbits and rattlers.

The mining camps are reached by way of King-

man, a thriving town of 800 inhabitants, on the

main line of the Santa Fe railroad, near the western

border of Arizona. The principal business of this

little city is being the county seat; a distinction

which it enjoys for the reason that there is no other

town in the county to contend for the honor, the

only other communities being mining camps that

are too busy for politics. Aside from politicians,

Kingman produces nothing, the surrounding district

being rough, rugged, and rocky, and the only vege-

tation such thorny stuff as a boulder-strewn desert

will produce. But, in the hills, at a distance of 12

to 60 miles to the west and north, are many mines

of many metals, and the county seat has one char-

acteristic in common with ancient Rome, for all

roads lead to Kingman. Hence it is the supply-

point of the entire county, through which advantage

it naturally derives much revenue. Recently King-

man has taken to supplying even the power for the

mines, and its electric-power lines have been quite

a factor in stimulating activity in the gold-mining

belt by greatly reducing the cost of power. It is

said that formerly the Gold Road mine alone ex-

pended annually $90,000 to $120,000 for power gen-

erated by gasoline engines.

The county is not booming, by any means, and

.some of its camps have lost in population ; for in-

stance. Chloride, which ten years ago boasted 2000

inhabitants, who have gradually faded away until

now barely one hundred souls and two Chinamen

remain. When, however, a district possesses a mine

as rich as the Gold Road, and another which pro-

duces approximately $50,000 per month with a 10-

stamp mill, as the Tom Reed has been doing, mining

men begin to 'sit up and take notice'; and the suc-

cess of these two gold mines has led to renewed

efforts in their vicinity which may be expected to

result in further interesting developments, for there

are other properties on which the showing is prob-

ably equally as good as on the two mines mentioned,

at the same stage of development.

A brief d-escription of the Gold Road mine will

suffice, as others have already appeared. It is sit-

uated on the western slope of the River range, also

called the Gold range, about 24 miles southwest of

Kingman. Tertiary volcanic rocks prevail, prac-

tically constituting the range, though overlain in

places by rhyolite and younger basalt. The veins

are of two main types, those in which the vein fill-

ing is chiefly quartz and adularia, and those in

which it is chiefly calcite. According to P. C. Schra-

der, to whose report I am indebted for much of
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this information regarding the geology of the county,

the former type seems to be the older and to carry

the better ore, occurring mostly in undififerentiated

volcanic rocks. Veins of the latter type occur chiefly

in green chloritic andesite and trend nearly north.

The vein is wide and may be followed on the surface

for a distance of a mile and a quarter. It has

been developed underground for a distance of about

2200 ft., of which 1700 ft. is said to be ore, of an

average value of over $9 per ton. Though gold was

discovered in this district in the early '60s, little

was done until the discovery of the Gold Road by

a Mexican prospector in 1902. This mine is now
800 ft. deep, with about 5000 ft. of drifts, and is

equipped with a modernized ancient cyanide plant

Mohave County Mining Districts.

(After F. C. Schrader, V. 8. Geol. Survey.)

of rather clumsy appearance but of high efficiency,

a description of which appeared in the Mining and

Scientific Press of November 12, 1910. This mine is

under option to the United States Smelting, Refin-

ing & Mining Co., which has a corps of engineers

engaged in sampling.

The Tom Reed mine is situated about a mile and

a half southeast of the Gold Road, on a nearly pai'-

allel vein in andesite, the filling of which is andesite-

breccia and fine-grained quartz, mingled with adu-

laria. The shaft is 450 ft. deep, and, though the

upper workings in the vicinity of the shaft are said

to have been lean, more recent developments have

disclosed bodies of ore 20 ft. in width, of excellent

grade. At the time of my visit, the value of the

ore going to the mill was about $50 per ton, the

recovery said to be 97 to 98%. The ore was for-

merly treated by amalgamation alone, but early last

year a thoroughly modern cyanide plant was erected,

using the 10 stamps of the old mill as the first unit.

foundations being put in, however, for 20 additional

stamps. The stamps weigh 1050 lb., and the duty
is about five tons of ore per stamp per 24 hours.

In December, 10 more stamps were placed in com-
mission, handling the tailing from the old mill. The
ore is broken at the shaft by an Austin gyratory

crusher, and falls upon a belt-coii»veyor which de-

livers it to a distributing-belt above the battery bins,

about 100 ft. distant. Suspended feeders, of the

Challenge type, feed the stamps, and 12-mesh screens

are used, the pulp passing over amalgamating-plates

into a Callow pulp settler, from which the sand is de-

livered to a 5 by 22-ft. tube-mill with spiral feed,

driven by a 70-hp. motor; the overflow from the

settlers joining the discharge from the tube-mill and
passing over another set of amalgamating-plates

and blankets. The small amount of rich concen-

trate which is caught upon the blankets is reground

in a 3-ft. pan and the gold amalgamated.

The tailing from the blankets is pumped to a 3-

ft. Callow settler, from which the slime passes by

gravity to a 10-ft. settling-cone, the sand being re-

turned to the tube-mill. The overflow from the

large cone goes to two 10-in. cones, and the under-

flow to an Oliver filter, for de-watering ; after which,

with the pulp from the smaller cones, it is mixed
with the solution, of 0.10% KCN, in a cone mixer,

and delivered to a steel tank 20 ft. in diameter by

6 ft. high, whence it is pumped as required to the

top of the Pachuca agitators. The Oliver filter was
installed as a slime-filter, but when, after a few

weeks use, holes appeared in the filtering medium
where it bears on the frame, the management found

it expedient to use the machine for de-watering,

rather than to xmwrap the thousand and one miles

of wire which hold the filtering medium in place,

replace it, and perform the rather delicate task of

re-winding the wire. This is one of the weak points

of the Oliver, and when the makers adopt some

other means of holding the filtering medium, the

machine will be more popular. The Portland mill,

in the Cripple Creek district, has machines of this

tj'pe, which seem to be giving entire satisfaction.

To return to the Tom Reed. There are three

Pachuca agitators, 10 ft. in diameter by 38 high,

and one tank is filled and one discharged each day.

The charge is agitated 24 hours with air under 20

to 25 lb. pressure. The content is then discharged

into a steel tank 20 ft. in diameter by 5 in height,

equipped with stirring-gear, from which it flows to

a Butters filter, of 48 leaves. The dissolved gold

is precipitated on zine-shavings and the precipitate

melted, with a little flux, in a tilting-furnace using

oil fuel.

At the Ruth mine, about five miles west of Gold

Road, a 10-stamp cyanide mill is being installed

which is expected to be in operation in March. The

workings are not extensive, the shaft being but 150

ft. deep, but the ore exposed is of such grade that

the revenue from the mill is expected to more than

pay for development of the mine.

Near Union Pass, about 10 miles northwest of

Gold Road, another cyanide plant is being completed
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-by the Gold Crown M. Co., in which no old-fashioned

machinery has found a place, and its results will

be watched with interest by local mining men. The

Hardinge system of 'step reduction' is being in-

stalled, following a McCuUy crusher, with Merrill

presses for both filtration and precipitation. The

orebody at this mine is red andesite, occurring near

the top of a low butte which has been formed by

the erosion of the surrounding country. Locally

the andesite is brecciated and highly silicified. It

is 20 to 30 ft. in thickness, and dips about 15° north-

«ast, lying upon a gray rhyolite and being capped

by comparatively soft white rhyolite. The gold-bear-

ing andesite shades into the rhyolite above and

below, with no sharp line of contact. The andesite

is said to carry more than i^ oz. of free gold per

ton, in which ease it will no doubt return a satis-

factory profit. The cost of mining this orebody will

be small, the ore being quarried out and dropped

through chutes to the tunnel, through which it is

trammed to the mill. Abundant good water is piped

from a canyon three miles away, and conditions are

favorable for cheap operation.

Acro.ss the Sacramento valley, to the north and
east of the River range, a totally different forma-

tion obtains, and the character of the ores differs

as greatly as that of the country-rock. In the River

range, as stated above, the younger volcanic rock.s

—

chiefly andesite and rhyolite—prevail; while, across

the valley the rock is a pre-Cambrian crystalliue

complex, consisting mainly of gneisses, sehi.sts,- and
gueissoid granite. The ores, while usually carrying

gold and silver in appreciable quantities, are base,

being essentially lead-zinc ores, with considerable

iron and some manganese and other metals. Locally

the orebodies contain much gold and silver, espe-

cially the latter; and practically all the known ore-

bodies were worked in the early days of the dis-

trict, the rich surface ore having been gouged out

by 'chloriders', leaving the leaner oxidized ore and
practically all the sulphide ore below the water-

level, which is H.sually only 75 to 100 ft. below the

surface. The country is broken owing to intrusions

of granite-porphyry and dikes of rhyolite and dia-

basic rocks. • Consequently, erosion has created a

rugged topography, though many of the mines are

situated at or near the base of the mountains, and
some of them within the valley. Present activity

in this region is due principally to treatment facili-

ties now afforded by the Needles smelter for this

cla.ss of ore, and the reduction in freight and smelt-

ing charges. The U. S. S. R. & M. Co. has also

promoted the welfare of the district by taking an

active part in mining operations. For more than

a year this company has been engaged in exploiting

the field, but is now confining its efforts to re-open-

ing the Tennessee, a former large producer, situated

about a mile from the town of Chloride and 25 miles

from Kingman. This mine had a big mill in opera-

tion a few years ago and shipped a large amount of

high-grade ore, being worked to a depth of 600 ft.,

when operations were discontinued, presumably be-

cause of the volume of water to be handled. The

old shaft has caved in and a new one is being sunk
to a depth of 700 feet.

Numerous other lead-zinc properties in the vicin-

ity of Chloride are being worked on a small scale,

and there are some very good showings at shallow
depths. Occasional shipments are being made which
bring very good returns. The Juno mine, which
is situated in the low foothills close to the town
of Chloride, is being cleaned out by Los Angeles
men who have a long-term lease on the property.
This mine was developed in the early days to a
depth of 600 ft., and made a large production. It

has three old shafts and a steam-hoist, and the vein,

which is 4 to 12 ft. in width, is exposed for more
than a mile. The dumps and the oxidized ore in

the old stopes of the Juno are said to average be-

tween $7 and $8 per ton in gold and silver, sufficient

to yield a good profit by cyanidation ; and it is the

intention of the operators to erect a small mill to

treat this ore and the tailing from the lixiviation

plant which treated the higher-grade silver ore in

the palmy days of the mine.

The Champion mine, just over the range from Cer-

bat, is making a steady and apparently profitable

output of base ore ; and the Golconda, conspicuously

situated high on the western slope of the mountains
two miles northwest of Cerbat, employs 75 men, and
the many new buildings and .score or more of house-

tents which perch on the mountain side, below the

shaft and the mill, denote activity and prosperity

which are in quite pleasing contrast to the general

dullness prevailing in other parts of the base-metal

region. The Golconda was opened by the present

operators about three years ago, and has shipped

about 18,000 tons of ore carrying as high as 50%
zinc, with considerable gold and silver. A mill has

recently been erected, consisting of a trommel, two

sets of Harz jigs, and two Wilfley tables, for the

purpose of handling the fine material in the dumps.

Two reciprocating surface tramways deliver the ore

and concentrate to bins at the foot of the hill, where

wagons have easy access.

On the whole, the mining industry in Mohave
county is on a decidedly substantial basis. Copper,

molybdenum, and other metals and minerals besides

those mentioned, occur in quantities which will ren-

der them commercially valuable not very far in

the future. Along the River range, northwest of

Chloride, are profitable gold mines which have not

been mentioned, and interesting developments are

in progress. North of the Colorado river and re-

mote from transportation facilities lies nearly one-

half of the county—an immen.se undeveloped terri-

tory rich in minerals and containing large tracts of

fine timber, much of which, in due course of time,

must find its way to the market.

California petroleum stocks. January 31, amounted

to 27,460.000 bbl., an increase of 450,000 for the

month, according to the Oil World. Consumption,

exclusive of oil burned in the field, was 5,292,325

bbl. for the month, a daily average of 170,720 bbl.

The production amounted to 197,155 bbl. per day.
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Superstition in Mining

By T. Lane Cabteb

Mining men who have studied the early volumes

of the Transactions of the American Institute of Min-

ing Engineers, have read the fascinating paper by

Dr. R. W. Raymond* on the 'Divining-Rod.' In it he

traces the influence this superstition has had on

the human race for centuries past. In ancient times

much dependence was put on the divining-rod. Min-

ing can not lay claim to the first use of this instru-

ment. In olden time it had a moral use and was

in evidence whenever guilt was to be discovered

or predictions of future events were to be made.

There was a mixture of demonology in the belief

in the divining-rod, especially in the Middle Ages.

Before the rod was used there were many incanta-

tions, and frequently the rod was baptized by a

bishop, being laid for this purpose in the bed with

a newl.y-baptized child. Those of us who have had

much experience with the uncivilized natives of

Africa, realize that the superstition of earlier

times remains among them, in the 'smelling out'

by the 'witch doctors' and the use of twigs and

branches for divination.

The divining-rod has played an important part in

the history of engineering. Claimants by the thou-

sand have announced to the world their power of

finding water or ores by the use of this instrument.

A few hundred years ago the possessor of such a

secret had to be careful how he announced h^s ac-

complishment, for if he were not cautious, there was

a chance of being accused of sorcery by the rabble

and being burnt at the stake as a co-worker with

the Evil One. But all that danger is past now, and

the large numbers of believers in the divining-rod

scattered over the world are no longer considered

suspicious characters. Along with each science there

grew up a pseudo-science. Astronomy had astrol-

ogy; chemistry, alchemy; and mining, the divining-

rod. The contributions of astrology were not all

negative, and alchemy did a great service for chem-

istry. Along with the jargon of the users of the

divining-rod we read some astute remarks about

rocks and springs. The use of this instrument was

common in Cornwall and Germany. In the United

States the divining-rod has been extolled by engi-

neers. Dr. Raymond mentions the case of a gold

mining company in California that employed one of

these diviners to point out where a lost vein was

to be found. After many incantations, the gentleman

showed the management where to look for the vein.

They set to work in good faith in the firm belief

that the vein would be found, but after spending

thousands of dollars they came to the conclusion

that the diviner must have had an 'off day' and

that his rod was not working when he located the

vein.

My experience with the divining-rod has been

*'The Dlvlnlng-Rod', by R. W. Raymond;
Mln. Eng., Vol. II, p. 411.

Trans. Am. Inst.

limited, but I have seen enough to know that the

belief in its efficacy has not passed away. At a

mine in Africa a few years ago, we were short of

water, and I decided to sink a well. The engineer

came in one morning and' asked if I had decided

on the location. I told him I had not. Then he

mentioned that a water-diviner, a long-bearded Boer

patriarch, had arrived on the property with his Y-

stick and would find water for us, provided we

gave him £2. If we sank a well at the place he

pointed out and did not find water; he would not

ask for any money. I told them to go ahead. In

a half-hour the engineer ran up, greatly excited,

stating that they had found water. I asked if they

had already sunk the well. He said the Y-stick

was behaving in the most extraordinary manner,

and asked me to come and see for myself. I walked

over the place with the stick held out in front of

me, one end of the Y in each hand, but my faith

was small and the thing did not budge. When the

engineer walked over the point selected by the Boer

the branch twisted and turned as if a rope were

pulling it. It was a case of minute unconscious mus-

cular movements, caused by the imagination of the

operator. The old Boer had mesmerized him, I

think. We sank the well and got a fine flow of

water, and the patriarch got his £2. Months later

I found that this part of the property had been

disturbed by a fault. I put down this lucky find

of water to shrewd geological observations on the

part" of the Boer rather than to any power of the

divining-rod.

The next place I ran across the instrument was

in Chicago. A well dressed young man came in one

day and stated that he wanted to see the operator

of the divining-rod. His mother had told him to

see such a man the next time he went to the city.

It appears that the old lady had had two sittings

with a clairvoyant and that on both occasions the

medium had told her the same story about a Span-

iard of the adventuresome days of 1720 burying a

chest of gold at some place on her farm. The young

man asked what the charge would be to take the

divining-rod and find the treasure. I told him I

thought he had gotten into the wrong pew, and that

he would save money by making the business prop-

osition to the clairvoyant of giving her half the

treasure if she would point out the exact spot where

the gold lay.

There is something about mines that appeals to

the superstitions of mankind. In ancient times the

life of the miner was the lowest and hardest of all.

The Romans sacrificed thousands of slaves every

year in digging for mineral wealth all over the

empire. On account of the lack of ventilation, and

the C0„ and CO given off by the burning wicks

and wood, the life of the miner was short. No won-

der that among freedmen the mining regions Avere

held in terror, and that none save slaves would

work underground. With such a high death rate

it is natural that superstition spread among the

people, and that they pictured the mines as the

abode of evil spirits. In the Middle Ages there are
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innumerable references to mines and the ghouls who

were supposed to live in the shafts.

The Chinese are naturally superstitious, but I

believe that mine work makes them more so. When-

ever there was an accident in the mine and one

or two of the Celestials were killed, they would fre-

quently shoot off firecrackers near the place of the

accident, and burn candles to propitiate the spirits

of the departed. I have had Chinese who would

not work underground on account of their strong

superstitions. The Kaffirs are far more phlegmatic

than the Chinese, and yet they have their raining

superstitions. It is almost impossible to get a Kaffir

to work in a quiet part of the mine entirely alone.

I have seen it tried several times, but the native

would stay a few hours and then run out, saying

he had "seen things" in the darkness. It is cus-

tomary to have two or more Kaffirs at work to-

gether. I must myself confess to one mine super-

stition, and that is that when you have one fatal

accident in a m-'ne you will have three. In my
observations mining accidents come in cycles. The

work goes along for months at a time without an

accident. Then some one gets seriously hurt or

killed, and troubles come fast for a while.

One of the strongest superstitions I have noticed

in men who have spent most of their life in mining,

is a sense of danger that suddenly comes over them.

Some would call this faculty the 'sixth sense.' If

you asked the miner how he knows there is some-

thing wrong, he will reply that he "feels" it. I

had a remarkable illustration of this a few years

ago. I was walking along a main drift with a

mine captain, a man who had been working in mines

for over forty years, having started as a lad in

the mines of Cornwall. Suddenly he stopped and
exclaimed that something was wrong. For the life

of me I could not see a thing amiss. The timbers

seemed solid, and the df-ive pillars looked secure.

But the captain was not satisfied, and insisted on

climbing into the stope to investigate. There he

found a large crack, running for hundreds of feet,

indicating a movement of the strata of serious pro-

portions. Had this discovery not been made in

time there would have been a serious accident in

the mine with a probable loss of life. I dare say

the years of experience in the mine had developed

a power in him which the men called 'superstition,'

but was really the faculty of accurate observation,

which to him seemed unconscious.

One constantly sees instances of superstition in

the mining districts of Mexico tod the other Span-

ish-American republics. It is probable that the

many shrines of the Virgin one finds in the under-

ground workings are monuments to superstition

rather than religion. If you watch the peons pass

by a place in the mine where a miner has been

killed, you will see that they cross themselves fur-

tively and hurry along. Volumes could be written

about the legends and suj)erstitions of the old mines

or antiffua/i that abound in Mexico. About seventy-

five years ago a sad fatality happened at one of

thcso old mines. Rich oro hnd lipcn struck and the

Mexicans were straining every nerve to get out the

valuable stuff. The workings were down nearly

300 feet and the high-grade ore was carried to the

surface by peons. It was 12 o'clock, and the boss

of the laborers told his young son to fetch some
water from a spring at the bottom of the mountain.

"When the lad returned he found that the mine had
caved in, burying every man. Rushing to the vil-

lage he summoned all the people, but they were
never able to rescue the bodies, and the padre said

prayers over the dead, and left them there to this

day. Needless to say, around that mine there are

many tales and superstitions. The peons say that

the spirits come out once a year and travel around

the mountains. If one tells you the story at mid-

night and a branch of a tree rubs against the

roof of the shanty, the Mexican will say, "There
goes one of the spirits now"!
One of the oldest superstitions connected with

mining and metallurgy is the dream of the trans-

mutation of metals; the turning pf the base metals,

such as lead, into gold. Until chemistry became

established, this dream was universal. It has by

no means vanished. Ever since the discovery of

radium some people have declared that the secret

of making gold would soon be found. They declare

that radium has completely disturbed the established

views regarding the ultimate constitution of mat-

ter. To my knowledge no great physicist has yet

claimed that radium has upset our hypotheses, nor

ha.s any chemist of note yet promised us that ere

long we would be turning out gold from lead. It

remained for an electrician, Thomas A. Edison, to

tell us in a recent sensational article that before

long gold would be dethroned, and would be made

cheap in two ways. First, by finding out how to

make it from some other substance, and secondly,

by mining the clay which occurs in millions of tons

under one of our Eastern cities, and which assays

30 to 40c. per ton. After reading this lurid article

all I can say is that mining is not the only line

where one finds superstition, but that electricians

also suffer from this weakness.

Official records of mineral exports from Western

Australia commence in 1850, when a small quantity

of lead ore was exported from the Northampton

mineral field, and three years later a small amount

of copper ore is found among the exports. Ores

of these metals continued to be the principal min-

eral production for many years, copper mining at

Northampton reaching its zenith in 1864 and lead

mining in 1877. Exports of gold are first recorded

from Kimberley in 1886, followed by Pilbara and

Yilgarn in 1889 ; Ashburton and Murchison in 1891

;

Diindas in 1893; Coolgardie in 1894; North Cool-

gardie. Northeast Coolgardie, and East Coolgardie

in 1896; Peak Hill, Yalgoo, East Murchison, Mount

Jlargaret, and Broad Arrow in 1897 ; Gaseoyne and

Donnybrook in 1899; and Ph'llips River in 1902.

Exports of tin ore from the Greenbushes mineral

field first appear in 1889, and from Pilbara in 1893.

Coal is shown for the first time in ISOS : mica in 1892.
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Amalgamation in Slow-Speed
Chilean Mills

By E. E. Carteb

With a view to increasing the capacity and also

the amalgamating efficiency of the Gold Hill mill,

of the Gold Hill & Iowa Mines Co., operating near

Quartzburg, Idaho, careful tests have recently been

made along the lines suggested below. The changes

made as a result of these tests have enabled the

elimination of concentration and cyanidation ; the

whole treatment being now by simple amalgamation.

The ore is a comparatively soft quartz, carrying

less than 5% sulphides, iron pyrite being the most

important, lead and antimony sulphides constitut-

ing a very small percentage. Gold is the chief source

of value, and this is found to be closely associated

with the antimony. Very little shows in the pan
without first briskly rubbing it. Crushing is done
through a 9 by 15 in. Blake crusher which crushes

to approximately li/^-in. ring. The ore then goes to

1000-lb. stamps, having a rapid drop, but falling not

over 5 in. The discharge is set even with the die

and i/4-in. screens are used. No amalgamation is

attempted within the battery, the sole object being

to get capacity.

At first an attempt was made to run the pulp from
the stamps into a cone classifier, allowing the over-

flow to pass directly over the plates and the under-

flow to go into the roller mill to be recrushed. This

scheme was abandoned, as the gold passed over the

plates with the slime from the overflow. The entire

pulp was then fed into the roller mill and surprising

results followed. Special attention has been given

this Chilean mill, and in order that it may be under-

stood by those not already familiar with it I will

briefly describe it.

The mill is known as the Lane slow-speed Chilean

mill. It is 10 ft. diam. and has six wheels instead

of three, as have most Chilean mills. In order to

provide for the excessive weight required, the wheels
are not made solid, but are weighted by means of a

large tank filled with scrap-iron or rock. This is

also a consideration in transportation. This tank is

directly over all the wheels and is loaded with at

least 12,000 lb., which, together with the wheels,

gives a crushing weight of about 25,000 lb. The mill

runs very slowly, not over 8 revolutions per minute.

This allows the resultant of weight to act downward
instead of outward, as in high-speed mills. It has

also an important influence on repairs. The wheels
are set at a slight tangent, which gives a dragging
or grinding action similar to that of the old and
efficient arrastre. The outside copings or sides are

set at a slight angle (possibly 60°). As the pulp
flows around this side the centrifugal force tends to

throw particles upward as well as outward. The
whole action is one of classification. This action

tends to allow any mercury that is inclined to flour

to settle, while the heavy particles accumulate and
are crushed by the passing wheels. As the circum-
ference of the pan is somewhat over 30 ft. it gives

an excellent opportunity for the mercury to unite

with the particles carrying gold which has' been
brightened by abrasion. Once amalgam is formed
it settles down around the dies and has very little

opportunity to escape.

The mill is driven by a large gear which entirely

surrounds the mill, and which in turn is driven by
a pinion and bevel gear similar to those employed
in the construction of a winch. Ammeter tests have
shown that about 5 hp. is required to run the mill

while crushing, but 'the builders claim that 12 is re-

quired. Experiments were made in feeding a 6-

mesh product, but it was found that the capacity

was not increased proportionately, as the particles

simply followed the wheels. The discharge of the

roller mill was set so that with a 10-mesh screen a

30-mesh product was obtained. It has since been

found advantageous to do away with the screen en-

tirely and depend upon an overflow discharge. With
this discharge arranged so that it is slightly higher

at the end toward the approaching wheels a very

even flow can be maintained. Screen tests with the

discharge set at 6 in. show that 80% will pass 100

mesh and 90% will pass 80 mesh, while over one-half

will pass 200 mesh.

A great advantage which the overflow discharge

ofl'ers in treatment of this ore, is that in working

ore from old filling the chips and fuse pass the mill

unobstructed, or are easily removed. The cost of

screens is also an item in its favor. A slight wave
is made ahead of each wheel and a corresponding

depression behind it. Into this is fed the pulp from

the stamps through six pipes, which are carried

around with the wheels. Each particle is carried

around many times and it is constantly being

dragged over the mercury or amalgam formed

around the outside of the die. The finer it gets the

higher in suspension it is carried until it reaches a

fineness which allows it to overflow. It has been

found beneficial to obstruct the free flow of the

pulp somewhat, and baffles have been fastened to

the outer curbing, Avhich tend to retard the rapid

flow and allow the wheels to catch up. A narrow

space is left around the outside of the die and in

this most of the mercury and amalgam accumulate,

as well as a rich concentrate.

Although a great excess of mercury is fed, very

little is shown in the discharged product, and a care-

ful account has shown that most of it is recovered

in the clean-up. The last mill run where amalgama-

tion in the mill averaged $7.10, did not show enough

amalgam on the outside plates to warrant trying to

remove it. Twenty stamps are in operation in the

same mill and 50 to 55% has been as high an ex-

traction as it has been found possible to make by

amalgamation on plates, while on the same ore the

Chilean mill has done better than 81%, and 85% is

hoped for. On reaching this figure it will be pos-

sible to omit the cyanide treatment which has fol-

lowed stamp-milling. The stamps crush through fine

screens and it is found that the gold is not saved,

screens are very expensive, the mercury flours badly,

and the final product is not in as good a condition

for subsequent treatment. The above suggestions

are ofi'ered believing that this sub.iect is worthy of

further discussion.
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Discussion
Readers of the Minino and Scientific Press are invited to

use this department for the discussion of technical and other
matters pertaining to mining and metallurgy. The Editor
welcomes the expression of views contrary to his own, be-
lieving that careful criticism is more valuable than casual
compliment. Insertion of any contribution is determined by
its probable interest to the readers of this Journal.

Oliver Filters

The Editor:

Sir—In Philip xVrgall's article entitled 'Review of

Cyanidation in 1910', published in the Etujineering

d- Milling Journal, January 7, 1911, he states: "The
drum form of continuous filter, of which we may
take the Oliver as a type, appears to be coming

into use in the United States and Mexico; they all

leave much to be desired; the complication of auto-

matic valves on vacuum, pressure air, and wash-

water prove troublesome." I do not intend to dis-

cuss here the relative merits and demerits of various

types of filters, but wish to take exception to state-

ments by an engineer of such high standing as

Mr. Argall that are evidently based, not on the

observation of the operation of an Oliver filter,

which has never had "valve troubles", but upon
the difficulties experienced by a rank imitation of

the Oliver filter which has lately been built in Den-
ver and which filter has necessarily had to omit the

vital features incorporated in the Oliver. While I

do not object to having the Oliver referred to as a

type, I do most strenuously object to having the

filter blamed for the deficiencies of inferior imita-

tion.s. In substantiation of the fact that the Oliver

does not have "valve troubles", I beg to state that

in the four years that I have been building these

filters, no changes have been made in mechanical
principle or general design of the valve.

Edwin Letts Oliver.

8a n Francisco, February 25.

Thin Rock-Sections

The Editor:

Sir—Replying to 'Inquirer' in your issue of Feb-
ruary 4, I take pleasure in offering the following
suggestions for making thin rock-sections. Ap-
paratus required: An ordinary jewelers' polishing
lathe to be worked by treadle may be used, but if

any considerable amount of work is to be done, it

will pay to purchase a properly equipped cutting
and grinding machine. G. D. Julien, Bloomfield
street, Hoboken, New Jersey, makes these machines
complete, and they cost from $100 to $300, accord-
ing to whether they are for foot-power or equipped
with an electric motor. If an ordinary polishing

lathe is to be used, these mounted on a stand, oper-

ated by a foot-tread, cost about $12. A diamond-
edged saw of about 8 in. diam., sold by Elisha T.

Jenks, Middlesboro, Massachusetts, is almost indis-

pensable, and must be ordered with the centre hole

of the right size to fit the mandrel of the lathe.

These cost about $1 per inch of diameter. I use in

addition several earbornndum discs of the same di-

ameter, having for general use one each of No. 60.

No. 120, and No. 220. For final polishing and grind-

ing I find that copper discs, made with slightly con-

vex surface, have about the right degree of hard-

ness to hold flour carborundum, or rouge, as the ease

may be. It is well to have at least two of these,

one for the medium or preliminary polishing, and the
other for polishing. Several pieces of plate-glass

about 21/2 in. square, two ounces Canada balsam,
mounting slides, cover glasses, various grades of

carborundum, from F to the finest hand washed, be-

sides some infusorial earth and jewelers' rouge for

final polishing.

The modus operandi is as follows : Select a typical

portion of the specimen, as free from fracture as

possible, and with the saw in place hold a piece of

rock gently against the saw edge, being sure to keep
a small but steady drip of water to lubricate the cut-

ting edge. If the saw has been carefully adjusted

this first cut will leave two pieces of rock with
comparatively plane surfaces, which will need but
little further grinding and polishing to become ab-

solutely flat surfaced. When the sawed surface has

been polished and is quite free from scratches, which
must be proved by inspection with a low-power lens,

it is ready for the next step. This polished surface

is then cemented with Canada balsam to one of the

plate-glass squares, and when set, another cut is

made with the diamond saw, leaving a fairly thin

section on the plate-glass. This is then ground down
on the carborundum discs, with constant inspection,

and extreme caution toward the final reduction in

thickness; the sect'on is reduced to a finely plane

polished surface, and when thin enough so that all

the darker minerals are transparent, and all scratches

have been removed, the section is ready for transfer

to its permanent slide. Before doing this it should be

carefully washed with water, then with a little spirits

of turpentine, or alcohol, using a camels-hair brush

or piece of clean linen rag. The glass slide is then

heated on a hot plate, and a drop of balsam placed

thereon, and heated so as to drive off any bubbles;

at the same time the plate-glass on which the grind-

ing has been done is also heated so as to make the

removal of the section easy, then, with a long needle

mounted in a handle the section is gently removed

from the one to the other, Canada balsam placed on

top of the section, and a cover glass put over it, and

pressure applied so as to exclude all bubbles, and

leave a uniform film of the balsam on the surfaces

of the section. I find that a good way to hold the

cover glass and section in place while the balsam is

setting is by means of a stiff spring clip, with cork

mounted on the ends.

I would recommend 'Inquirer' to get Luqueer's

'Minerals in Rock Sections,' Rutley's 'The Study of

Rocks, ' or ' Rock Minerals, ' by Joseph P. Iddings. On
delicate, and in fact on almost all sections I find it

safest to do the final finishing of the polish by hand,

using a piece of plate-glass with a little thin oil and

rouge. This is better than attempting to put the

finishing touches with a rapidly revolving disc, which

frequently causes the loss of the entire thin section,

when the bulk of the labor is at an end. For a large

amount of work I recommend a motor-driven ma-

chine, and the cutting and grinding outfit especially
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made for this purpose, as recommended at the com-

mencement of this article. Anyone mechanically in-

clined can make the necessary guides and carriers

for the rock, both for the cutting and later the

polishing operations. I believe with the above de-

scription, which is merely an outline, 'Inquirer' can

get the desired results without much difficulty.

H. Vincent Wallace.

El Paso, Texas, February 9.

The Editor

:

Sir—Replying to 'Inquirer,' in your issue of Feb-

ruary 4, I may mention that Bulletin 150 of the U. S.

Geological Survey gives good suggestions on the

preparation of microscopic sections of rocks, as does

J. P. Iddings in his book entitled 'Rock Minerals.' I

have, while away from the usual apparatus, made
sections by grinding down a chunk of rock on an

emery wheel in a machine shop until it was too thin

to hold and then finishing it off in emery sand with

sweet oil, using finer sands as the section becomes
thinner.

LeRoy a. Palmer.

Salt Lake, Utah, February 12.

Protection of Investors

The Editor

:

Sir—Notwithstanding all of the discussion in re-

cent periodicals regarding the protecting of the pub-

lic from investing in 'wild cat' concerns, both mining
and industrial, I have not seen a definite plan of

action proposed that would effect a solution of the

problem. The Government has been active lately in

closing a number of the 'get rich quick' concerns,

but in each and every case the damage had already

been done and millions of dollars extracted from the

gullible public, that can never be returned. It seems

to me that what we want is prevention.

Although the vendors of bogus stocks do not con-

fine their operations to the mining industry alone, it

is that we have to deal with, and an obligation rests

on the legitimate operators, mining engineers, and
honest mining men in general to devise some means
whereby the public can be protected in a large meas-

ure when dealing in mines and mining stocks. The
large operator or investor needs no protection ; he

can look out for himself. Of course I recognize the

fact that no scheme could be advanced that would
guarantee absolute protection, for as long as the idea

of getting something for nothing prevails in a ma-

jority of the human race there will always be 'suck-

ers' for every scheme advanced.

At the present time a number of the States have

laws designed to protect the investor after his nloney

is up, but none of them is very effective. I believe

that the whole matter could be handled by the new
Bureau of Mines in a way that would be much more
satisfactory. Establish a general bureau of informa-
tion in Washington and divide the country into dis-

tricts with a competent inspector in charge of each
district. When the incorporation papers of a new
mining company are filed, make it compulsory for the

incorporators to file a statement with the district in-

spector giving the names of the officers of the com-

pany, amount and location of the ground, capitaliza-

tion, amount of promotion and treasury stock, and
other facts pertinent. Make it compulsory that time

enough elapse after the filing of this document to

allow the inspector to substantiate the statements

made and file his report in Washington. If the whole

scheme is an obvious swindle, publicity can immedi-

ately be given in the papers by the Bureau. If the

intentions of the company are honest the report is on

file, and those contemplating investment can secure

the facts by Avriting the Bureau. The inspector of

the district can follow up his first report by supple-

mentary reports so that if anything crooked de-

velops later, action can be taken at once. If the

public can be assured that the officials of the com-

pany are reputable men, that the company has the

ground claimed, that it is in mineral-bearing terri-

tory, that their money will be spent in legitimate

mining operations, and that the statements in the

pro.speetus are not gross exaggerations, I believe that

investors would be protected as well as can be done.

There is no doubt that such a course of action would

be of great benefit to the whole mining industry and

save millions of dollars now squandered on bogus

concerns.

In connection with this I also believe that it would

be of great benefit if the U. S. Geological Survey had

several men on skirmish duty, as it were. Whenever

a new camp or district is discovered and has ad-

vanced so that it shows promise, let one of these

geologists make a preliminary survey of the district

at once and publish his report immediately. It would

be of incalculable value in planning development in

the district. In advancing this idea I have special

reference at the present time to the National mining

district in Nevada. Here is a district at least two

years old that has produced over .$1,500,000 and has

not as yet been visited, so far as I know, by any

member of the Survey. A preliminary survey here

might have saved many thousands of dollars spent

in useless work, and the same is true of many other

camps.

Reno, Nevada, January 9.
H. C. Cutler.

The Cape to Cairo railway continues to progress,

nearly 1500 miles having been completed from Cairo

southward, and nearly 2500 miles from Cape Town
northward. The terminus of the northern section,

lately at Senaar, 160 miles southeast of Khartoum,

is now at El Obeid, the capital of Kordofan. The

end of the southern section, lately at Broken Hill,

is now at the frontier of independent Congo, 400

miles north of Broken Hill. The wealth of the

30,000,000 Congo State natives influenced the man-

agers to change their original plan and steer straight

for that territory. The railway line which runs

from the mouth of the Congo river, on the Atlantic

coast, to Stanley Pool, and which will soon be ex-

tended eastward, was another attraction. From the

Congo frontier at Kassanshi the line will be con-

tinued 120 miles northward to Katanga by the French

Katanga railway. Again, from Kassanshi the Cape

to Cairo main line M'ill run northwestwardly another

400 miles to Lake Tanganyika.



March 11, 1911 MINING AND SCIENTIFIC PRESS 373

Concentrates
Most of these are in reply to questions received by mail.

Our readers are invited to ask questions and give Informa-
tion dealing with the practice of mining, milling, and smelting.

Osmium is used to a small extent in some kinds of

incandescent lamps. It is quoted at $33.70 per troy

ounce.

Palladium, which is well adapted for parts of

astronomical instruments and certain dental work,

sells at $3-1 per ounce.

Rhodium, which is of considerable value in making
high temperature determinations, is quoted, when
pure, at $155 per ounce.

Potash salts come principally from an enortaous

deposit at .Stassfurt, Germany, which, at the present

rate of exploitation, will last, it has been estimated,

about 600,000 years.

Fuller's earth has been largely used for cleaning

grease from cloth and furs, but it is now chiefly used

in this country for clarifying oils. A recent report

by the U. S. Geological Survey discusses the chemical

composition of the material and presents theories to

account for its peculiar properties.

Iridium is used principallj- for hardening platinum
alloys. In 1909, according to the U. S. Geological

Survey, the imports of iridium amounted to 341 lb.,

valued at $135,878, the average cost being about $33

per troy ounce. The cost is rapidly advancing and
•was quoted at $60 per troy ounce in October 1910.

Rock salt deposits in Michigan are of interest in

connection with the current discussion of possible

sources of potash. The red beds of the southwestern
United States contain deposits of gypsum and rock
salt and may be possible sources of potash salts.

These beds might profitably be explored in places

where conditions favor the accumulation of such
salts.

Hornblende rocks alter in different directions, ae-

'cording to the condition of metamorphism. The
same rock might well give rise to a mica schist and
to something roughly classified as slate. Under
weathering conditions hornblende ordinarily changes
to chlorite, which is often accompanied by epidote,

calcite, quartz, iron oxides, and siderite. Under
deep-seated conditions biotite is frequently formed
from hornblende. Occasionally epidote forms at the

same time.

Gouge is finely ground rock found along vein

walls. It is a product of pressure during faulting,

modified often by the later action of circulating

water. It is not always equally developed on both

walls. If in a given case the hanging wall be thought

of as remaining fixed and the foot-wall as rising

along it, the foot may be conceived as raveling off

against the hanging, and the natural result would
be a well develojied gouge along the hanging, one
that was sporadic only along the foot, and a vein

filling which may include at any giveii level, frag-

ments of any of the rocks in that part of the foot-

wall that has been raised to or above the level

chosen.

Where the lines of a lode location are laid out so

as to extend over on prior patented agricultural

land, a serious question arises as to whether the lode

claimant is entitled to an extralateral right for that

segment of the apex of the vein which is included in

the agricultural land. There are no authorities, so

far as we are aware, deciding this question, as far as

agricultural conflicts are concerned. In the case of

conflicting lode claims, one line of cases holds that

the junior locator is entitled to an extralateral right

for the full length of the claim after eliminating the

extralateral right of the senior claim. Another line

of cases holds that the junior locator is only entitled
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to an extralateral right based on the segment of

apex that exists within 'free ground' (that is, within

surface area of his claim to which he -is entitled).

Applying the first rule to the case below, the extra-

lateral right of the lode claimant would be bounded
in a southerly direction by the vertical plane C D E
passed through the southerly end line but eliminat-

ing all that portion of tke vein lying beneath the

surface of the agricultural grant. The second line

of cases would be authority for limiting the extra-

lateral right in a southerly direction by a. vertical

plane A B passed through the point where the apex

of the vein leaves the free ground of the location

and parallel to the end lines. Of course the lode

locator would be entitled to the segment of the vein

l.ving vertically beneath the surface triangle A P G
by virtue of his ownership of the surface. The Land
Department a few years ago intimated that no lode

/ocation might have a 'theoretical apex' along the

boundary of the agricultural grant, but this doctrine

has not been received with much favor. Until the

United States Supreme Court has passed on this

extralateral right matter, it will be involved in

doubt. Whatever principle is applicable to agri-

cultural conflict would seem to apph' to conflicts of

lode locations with millsites or placers. 'Known
lodes' in placers would, of course, be an exception.
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Special Correspondence

LONDON
/. H. Collins Reports on Cornwall Tin Mines. — Favors Continuing

Operations.—Pitchblende at Si. Ives.^Derbyshire Lead Mines.—
Demand for Fluorspar.

There was never so optimistic a mining engineer as J.

H. Collins, nor so devoted a believer in the resources of

Cornwall. Mr. Collins is not a young man; many of us

are contemporaries of his sons. But in spite of his

years, his spirit is as buoyant as ever. Probably no one

has so great a knowledge of the tin lodes of Cornwall as

he; he knows all sorts of details of long-closed mines, and
is doing fine service in recording his recollections and in

perpetuating In published form the information he has

relating to old properties.

Mr. Collins has just contributed a paper to the Records

of the West Country Chamber of Mines, that should en-
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courage others in this or in future generations' to try

their hands at winning some of the tin that is still there.

He begins by saying that the drop in the production of

tin during the last 15 years has not been due so much
to the decrease in the production of mines continuing in

operation as to the abandonment of mining In many dis-

tricts that used to be of importance. The production is

now centred round Carn Brea hill, and the only other

regular producers that have much to sell are found in the

St. Just and St. Agnes districts. The Calstock district in

East Cornwall promised a few years ago to show a revival,

but the mines on which so much energy and money were
spent, Kingston and Glitters, have once more been closed.

With the above exceptions, it has to be admitted that all

the districts once famous as producers have been practic-

ally abandoned. It is true that mining operations are

being continued at St. Ives, Wendron, Chacewater, and
Liskeard by isolated companies, but these districts gen
erally, as well as those of Breage, Gwennap, Perran, St.

Austell, Callington, and Tavistock are now quite neglected.

Mr. Collins sees no scientific reason to account for this

widespread abandonment, and considers that with capital

and perseverance they should once more become important
producers of tin. He does not advocate the re-opening

of old, deep mines full of water, but there are many dis-

tricts where shallow levels contain ore that would pay
nowadays without much sinking and pumping. For in-

stance, at Wheal Kitty, at St. Agnes, many hundreds of

tons of tin concentrate have been raised during the last

four years from ground between the 300 and 500-ft. levels,

in spite of the fact that the mine has been worked con-

tinuously for over 100 years. Mr. Collins describes the
several districts in the west of Cornwall and commences
with St. Just near Land's End. This was once and may
be again one of the great producers. Levant and Botal-
lack have been working for over a century, and though
the present position is unfavorable, there is no good reason
why operations should not be profitable. The St. Just
district is a strip of country on the coast line consisting
of greenstone and metamorphosed slate (locally, 'killas'),

averaging % mile wide and 414 miles long. He considers

that it is probably unsurpassed in mineralogical and geo-

logical interest by any region of equal size in any part of

the world. At least 50 lodes are known and many are vis-

ible on the cliffs.

In the St. Ives district there are two separate groups

of mines. One stretches along the valley southwest from

the town of St. Ives toward Towednack, and is contained

In a belt 2 miles long and % mile wide. The other is

farther to the south between Trink and Trencrom Hills

extending to the east toward Carbis Bay, the whole area

measuring 4 by 2 miles. The average character of the

lodes in this district is much the same as that of the

lodes in St. Just district. The presence of pitchblende

makes the similarity especially notable. The St. Ives Con-

sols is the most important mine in the district and was
started in 1816. It yielded much tin and copper, and was
notable for beautiful crystals of chalcocite and for rich

speeimens of pitchblende. During the last two years much
money has been spent In re-opening this mipe, and in

the Giew section, toward the northwest, profitable ore-

bodies appear to have been found. Wheal Trenwith ad-

joins St. Ives Consols, and its dumps have recently become
of interest owing to the large amount of pitchblende found

in them.

The Providence group of mines is at the east end

of the southern St. Ives district and Is close to Carbis

Bay. These mines were worked from 1832, and yielded

much copper and tin; pitchblende is also found here.

During the last four years the Tasmanian Exploration Co.

has re-opened some of them and has erected a 10-stamp

mill. Unfortunately most of the money has been spent

on surface equipment, and too little underground develop-

ment has been done. As the mines were worked by the

old owners to only a comparatively shallow level below

adit, Mr. Collins feels confident that systematic under-

ground exploration and development would be justified.

Another district worth examination includes Breage, Mara-

zion, and Newlyn. It is often included in one district

with Hayle and Gwinear farther to the north and east,

but the geological conditions are different, as the slate is

softer and contains many greenstone intrusions. More
copper has been raised than tin, which is believed to be

due to the fact that the workings are shallow and have

not gone down to the tin. He instances several old mines

on the shores of Mount's Bay which had not been worked

to any great depth, but which were troubled with water

in the early days. Mr. Collins deserves the thanks of all

mining men for these records founded on personal knowl-

edge.

Lead has been worked in Derbyshire from time im-

memorial, but in modern times, the old laws still extant,

the troubles with owners of river rights, and the cost of

transport of ore to smelters have combined to restrict

operations. There are several lead-mining companies mak-

ing a fair production in Derbyshire, but as they are owned
privately, no information is available as to their methods

of mining and treatment. A new company called Derby-

shire Minerals. Ltd., has been formed with a capital of

£45,000, to acquire a number of properties in several parts

of Derbyshire. The most interesting are the old mines

in Smalldale and Pindale near Castleton. These are, no
doubt, the mines referred to by Sir Walter Scott in 'Peveril

of the Peak,' in which story he used the classical expres-

sion, "Now you drift drivers!", thus accentuating the differ-

ence between the words 'drift' and 'drive'. Other proper-

ties are farther to the east and south, including some on

Longstone Edge and others at Eyam and Stony Middle-

ton. As is well known, these Derbyshire lead mines con-

tain large amounts of fluorspar which until recent years

was a drug on the market. Owing to the great demand
for fluorspar from steelmakers, who use it in the basic

open-hearth furnace for the purpose of increasing fluidity,

many of these lead mines in Derbyshire have been re-

Tipned and the old dumps exploited. In fact, this industrr

has been most profitable during the last few years.
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DENVER, COLORADO
Committer on Mines and Mining.—Cripple Creel( Items.— Condifions

in the San Juan District.—Gilpin County News.

The Denver Chamber o£ Commerce is to be congratulated

on its selection of a committee on mines and mining for

1911. This committee is already at work in behalf of

the metal-mining industry of the State. In conjunction

with the Denver branch of the American Mining Congress,

the Chamber of Commerce is strongly opposing the present

House bill No. 306, which seeks to raise the general taxa-

tion on mining property throughout the State. The pro-

posed increase in valuation is the modest sum of $39,000,-

ODD. What logic there is for such an increase is hard

to see when one considers the steadily declining metal

production of Colorado. The present system is certainly

not just. It seems as if some equitable basis of taxation

could be devised if a little common sense, instead of polit-

ical expediency, were applied to the problem. The bill

providing for the tunneling of the Continental Divide is

still in doubt and probably will fail to pass, although all

the Denver organizations and the local press have worked
for It.

The production of the Cripple Creek district for February

was 70,170 tons of ore, of a gross value of $1,273,570. The
Blue Flag, Anaconda, and Wild Horse mills are in opera-

tion, and this circumstance runs up the tonnage and de-

creases the average value. The Elkton and Golden Cycle

opens. The restraining order against the Valley View Con-
solidated Mining Co. of La Plata county has been refused
by the Federal court. The Pay Day Gold Mining Co.
alleged trespass and claimed that the defendant was re-

moving ore of value from its property. The case was dis-

posed of quickly when the defendant introduced a glass
model showing the facts as they appear on the properties.
The Sadie A. mine, in the business district of Central

City, is now in litigation. The claim originally belonged
to the St. Louis No. 2 Co., which spent considerable money
in developing the property, but, being rather unsuccessful,
did not have the claim patented. A rich outcrop was dis-

covered on the property last summer, and when the dis-

coverer tried to get a lease on the property the faulty
nature of the title was disclosed. The recent discoverers
have bought a small plot on the outcrop and are sinking
a shaft on the vein. The War Dance, and War Dance Ex-
tension claims, in the Russell district, have been sold to

H. C. Eastman of Denver for $100,000. This is the largest
deal in Gilpin county mining property for some time.

NEW YORK
Significance of Interstate Commerce Decision. — Outlook for Hdning

Markets. — New Mines Ready for Production.—Utah Copper. —
Barnes- King.— Ray Central.

All the usual influences and factors in the making of

market sentiment have become insignificant compared to

The 'Patch,' a Typical Bit of Oilpin County.

companies have announced dividends of $37,500 and $30,000,

respectively. Prospecting on the surface has received con-

siderable attention recently, and four promising veins have
been opened in different parts of the camp. The cross-cut

from the Deep Drainage tunnel to the C. K. & N. vein

has tapped little water as yet. Meanwhile, that in the

deeper mines of the district continues to lower at a satis-

factory rate. The tenth level of the Anchorla Leland, on

Gold Hill, is dry, and filled with foul air. While prospect

Ing these old workings on February 25, two miners were
smothered. At the time of the explosion, which wrecked
the upper Granite shaft-house, the Portland company was
forced to protect its buildings from the resulting fire. This

company has put in a bill to the Insurance companies
for the money spent at that time. The case is of Interest,

as it Involves one of the fundamental principles of Insur-

ance and promises to be hotly contested.

The deep snows and frequent slides are bothering the

operators In the San .Juan district. The boosters at Tel-

luride are hopeful that a smelter will be established in

that town. The Newmire mine of the Primos Chemical Co.

has resumed operating after two months of Idleness. Sev-

eral other prospects and small producers of vanadium ore

on the San Miguel river are being worked in anticipation

of the erection of a local treatment-plant when the season

the effect of the late decision of the Interstate Commerce
Commission. It is considered to mark an epoch in the

financing and in the financial management of railroad cor-

porations; and is the portent of further regulation to

come, for railway companies and corporations in general.

The Standard Oil and Tobacco Trust cases now loom larger

than they did a few weeks ago, while the practical cer-

tainty of a special session of Congress means a period of

business stagnation. The opportunity to change tariff

schedules cannot be overlooked by busy politicians, and
even if nothing is done in this regard, the fear that

it may be attempted will be sufficient to postpone many
commitments. So far as the mining markets are affected,

the only result is stagnation. The best-informed people in

Wall Street regard the situation as certain to result in

stimulating both the industry and the markets in time,

for the reason that, in most part, mining and mining pro-

ducts are not affected by tariff schedules, nor by legislation

relating to corporations. With several large combinations

running the gauntlet of Federal investigation, and others

marked for like procedure, the copper merger seems
farther away than ever. Some of the preliminary mergers

may not prove able to stand inspection. The opposition

to the Calumet & Hecla consolidation has resulted in the

filing of a bill fqr an Injunction in the United States
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Circuit Court, in Michigan, before Judge Swann, wiio lias

granted a temporary injunction against the merger. The

chief allegation of the bill is that the proposed action is

an attempt to form a monopoly and will create an unlaw-

ful combination of capital in restraint of trade. There

is a late rumor that some of the banking interests in-

volved in the consolidation are inclined to go no further

with the matter, contending that the delay necessary to

take the case to the United States Supreme Court will

render present plans useless and that the ratios as now
determined would all have to be readjusted. The copper

situation seems not improving. Although the foreign vis-

ible supply shows a decrease of 422 tons, and curtailment

of production is more in evidence now than it has ever

been at any time since the so-called agreement was an-

nounced late last summer, the fact remains that there

are several large companies getting ready for initial pro-

duction, including the Ray Consolidated, Miami, Chino,

Giroux, Mason Valley, Inspiration, and others. The opera-

tors of those properties cannot do things by halves, as

the vast amounts expended in development and equipment

compel production on a large scale. The weight of these

factors and the low price of copper metal, with buyers in-

difTerent, have dampened the enthusiasm for copper shares

here. Utah Copper has been generally supposed to be

fully financed and the stock distributed; nevertheless, the

shares have been introduced to the French public, and it

is reported that there is more activity in the issue in the

Paris Coulisse than there is in the New York Stock Ex-

change. The Coulisse is the Parisian outside, resembling

the New York Curb, but to a certain extent under the

protection of the Paris Bourse. It is said that some 150,000

shares of Utah have been sold to the French public, in

lots averaging between four and five shares to the stock-

holder. One of the characteristic phases of French frugal-

ity is the investment in small lots of stocks and bonds.

Bonds prepared for the French market are always issued

in denominations which bankers in this country would
not handle, being too small to suit our ideas of finance.

On the other hand, such odd lots rarely come back into

the market, but are permanently held as investments.

The chain of Guggenheim dividends is to be distributed

as usual. In regard to the Guggenheim Exploration Co.,

there has been no plan definitely accepted as yet for the

reorganization of the company. One of the insiders said

that "Eventually something will be done in the matter,

for, although copper is selling at panic prices, and the

Utah Copper Co. is not operating to capacity, while the

Yukon Gold Co. ran at only 60% of capacity last year, the

Exploration company is now earning at the rate of 18%%
on its outstanding present capital." The company has a
capital of $22,000,000, all issued save $1,206,700. Last year
the earnings were 16.1%; for the year previous, 14.7%.

The shareholders of the Live Oak Development Co. are

to be given the right to subscribe for new stock at $20

per share on the basis of one share for each four shares

they now hold. The new stock issue is underwritten by
Hayden, Stone & Co. A contest waged for the control of

the Barnes-King Development Co. resulted in a defeat

for the present management, the control passing to West-
ern men. At the present time the property is not being
worked, but the company has some' $270,000 in cash in

Its treasury, and Charles W. Goodale, general manager for

the Boston & Montana, is to be elected to the presidency.

Among the larger stockholders in the Barnes-King are

Justice Gerard of the Supreme Court of New York, and
H. Carroll Brown, a member of the New York Stock Ex-
change, both of whom are sons-in-law of the late Marcus
Daly; John D. Ryan of the Amalgamated, and other offi-

cials of the same company. The present management
stands accused of trying to acquire the present cash sur-

plus of the Barnes-King by selling property to the company
In which they or their friends are personally interested.

The report of Weed & Probert on the Ray Central prop-
erty has just been made public, and is a little disappoint-
ing as to the ore available, estimated at 7,000,000 tons,

averaging 2.15% copper. The cost-sheet showing 10.38c.

per pound is a rather high cost for porphyry property,

especially where there is no greater tonnage available.

The engineers estimate that a plant of lOQO tons daily

capacity can produce 9,155,000 lb. copper annually and

earn dividends of $244,000, which would be 30.5c. per

share on 800,000 shares, or equivalent to 20% on $1.50 per

share. On this basis Ray Central hardly Compares favor-

ably with others developing porphyries.

JOHANNESBURG, TRANSVAAL
Output, Yield per Ton, Costs and Profits of /he Witwatersrand Mining

Co. in 1910.—Copper Field in Northeastern Transvaal.

The output analysis sheet issued by the Transvaal Cham-

ber of Mines for December 1910 shows that during that

month there was mined and milled in the Witwatersrand

district 1,827,423 tons of ore, on which there was a profit

of £952,574, being at the rate of 10s. 6d. per ton treated.

For the 12 months of 1910, in the same district, 21,432,541

tons of ore was milled, the recovery per ton having been

28s. 6d. Working costs were maintained at an average

of 17s. 7d. per ton, and the total resultant profit was,

therefore, $11,216,105. It Is interesting to observe that,

in spite of the expansion of mining operations along the

Main Reef, the aggregate profit earned by the Rand min-

ing Industry has of late declined. The grade of ore

milled has dropped, and, despite working on a larger

scale than ever hitherto, and despite economies and in-

creased efficiency in details, which until lately were not

much heeded, the profit for 1909 was less than that of

1908, and the 1910 aggregate in turn falls substantially

below the 1909 figures. The following is a summary of

the results obtained in the three years under review:

Costs Profit Total

Year. per ton. per ton. Profit.

1908 18s. 13.5s. £12,011,227

1909 17.1s. 11.6s. 11,794,376

1910 17.7s. 10.6s. 11,216,105

An important copper field is now being explored in

the northeast corner of the Transvaal, about 160 miles

/RHODES

Map of South Africa.

northeast of Pietersburg. The area In question, which
is intersected by the Motale river, lies considerably to

the east of the well known Messina mine, and the indi-

cations point to the probability of a big field being de-

veloped almost without interruption from the vicinity of

the Seta mine, on the Limpopo river, to the Portuguese

border. The geology of those new Motale fields differs

essentially from that of the Messina area. In the latter

the cupriferous areas, which are for the greater part chal-

cocite and malachite, occur in association with granite

and gneiss, whereas at Motale the copper occurs in sand-

stones of the lower Waterberg age. Another feature of

difference is that at Motale rich outcrops of both carbonate
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and sulphide ore are found at the surface, but at Messina

this is not the case. It is also worthy of remarlc that

the extensive ancient workings so much in evidence at

Messina are not to be observed in the Motale district,

which seemingly indicates that the 'ancients' (whoever

those estimable people may have been) and the natives

knew nothing of the Motale field. The great handicap to

the district now is the lack of efficient and economical

means of transportation, but lines are being constructed

from Pietersburg. and along the Selati route to the north,

which will converge in the copper districts. When these

projects are achieved, the northern portions of the Zout-

pansberg district will be in a position to put large quan-

tities of copper on the market at a reasonable cost of

production. In connection with the Motale fields it is

important to learn that a coalfield has been discovered

Motale Copper Field.

about 10 miles from the Malgo Syndicate's pro;)erty.

Other natural advantages of Motale fields are that they are

in the heart of an area that Is densely populated by native

people, and that there is abundant timber and an ample

supply of water in that region. Advantage is being taken

of the present arrangements with regard to transport to

send back return-loads of copper glance on the wagons.

This ore, which averages between 40 and 45% of copper,

is being accumulated at rail head (for the present, Pieters-

burg) and will be shipped to Swansea for smelting. Taken
altogether, it appears that in this extreme northern portion

of the Transvaal a copper field of considerable magnitude

and value is being explored, of which a good deal more is

to be heard in the near future.

BRITISH COLUMBIA
Railroad Building in Similkameen and Tulameen Country.— Platinum

Placers.—Camp Medley, Steamboat Mountain, and Sheep Creek.

Now that the winter is breaking, more men are being

put to work on the Kettle Valley railway; about 15 miles

of steel has been laid along the Coldwater river from Mer-

rltt, and about 30 miles of grading has been completed

toward the summit and near the headwaters of the Cold-

water. This line of railway is controlled by the C. P. R..

and will connect with its Columbia and western branch

at Midway, in the Boundary country, and when completed

the rich copper camps of the Similkameen and Aspen
Grove will have direct transportation to the Pacific Coast,

and most of the Boundary and Interior smelters will be

supplied with coke, from both the Nicola valley and Tula-

meen coalfields, which will obviate the present long haul

from the Crows Nest collieries. Early this spring rail-

way construction will be pushed through this district by

both the Victoria, Vancouver & Eastern (Great Northern)

and the Kettle Valley (C. P. R.); both these railways

.should be completed within the year, and be in operation

l)efore the close of 1912. About 14 miles up the Tulameen
river from Princeton, the new town of Coalmont is being

established by the Columbia Coal & Coke Co., where home-

seeking miners may reside when the production of coal

and coke is begun. Coalmont takes Its name from the

mountain in which the 7 by 11 ft. tunnel is being driven

to the mea-sures of bituminous coal. Analyses have shown

this coal to have excellent fuel and coking qualities. This

company will erect 50 cottages on its townsite for the

accommodation of its workingmen. In the tunnel good

progress is made with three shifts. Andrew Laidlaw, of

Spokane, recently closed two deals involving property in

the Crows Nest Pass country, and a large area of coal

land at Princeton, in the Similkameen coal basin, the

latter known as the Princeton collieries which owns 18,000

to 20,000 acres of coal lands, including the surface rights

to some 10,000 acres. The treasury stock of the company
has been underwritten by the British Canadian Securities,

Ltd., of Vancouver, B. C, assuring sufficient capital to equip

and develop the property to a stage making it capable

of producing 500 tons of coal per day.

With the price of platinum still on the advance, British

and American investors are looking into the undeveloped

platinum deposits of the Tulameen and Similkameen riv-

ers, where in the early placer days platinum in commer-
cial quantities was found in the sluice-boxes in a ratio

of one to one with gold. In the last few years some of

the most important deposits have been tied up by Govern-

ment leases, and no development work to speak of has

been done. Now, however, with the building of the

V. V. & E. railway (Great Northern) up the Tulameen
river, these platinum deposits will be developed by people

having capital. No British Columbia mining camps have

attracted more attention the past year than Sheep Creek

camp, situated between Nelson and the international

boundary line; Camp Hedley, situated in the centre of

the Similkameen; and the gold discoveries on Steamboat

mountain, and Siwash creek, situated in the Hope moun-

tains. Steamboat mountain is situated on the Skagit river

near the headwaters of the Tulameen river; and Siwash

creek heads in the Coquihalla mountains, about 60 miles

north of Steamboat, and flows into the Fraser at Yale.

The distributing points for Steamboat region are Hope

Nickel Plate Mine, Hedley, B. C.

and Princeton. In the Sheep Creek camp, the Queen mine,

operated by a Wisconsin company, ran its 20-stamp mill

last year without a shutdown. The Nugget mine at the

summit of Dominion mountain, owned and operated by

the Nugget Gold Mines, Ltd., operated its 4-stamp mill

throughout last year, producing concentrates, which were

rawhided out this winter. After about three years of

steady development work, the Mother Lode mine has

changed hands and is now the property of John McMartin

of Cobalt and his associates. A new mill is being erected,

and ore shipments are expected to be made this season.

The Kootenay Belle mine, which was purchased last year

by the Rogers syndicate, will probably enter the shipping

list this season; it is situated on Yellowstone mountain,

across from the Mother Lode, but farther down Sheep

creek. Some promising properties have lately been bonded,

and many new companies have been formed to develop

claims in the Sheep Creek district.

Camp Hedley still leads in the gold production of south-

ern British Columbia, the Nickel Plate mine having pro-

duced more gold than any other gold mine In Canada.

The Pollock Mines, Ltd., has a deal pending with London
investors. The Brown Mines Development Co. recently

was organized to develop the Bull Dog group which ad-
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joins the Crown Point group. Hedley is not a poor man's
mining camp, owing to its hard formation, the thorough

development of the majority of the promising prospects

requiring a considerable expenditure of money. The Hed-
ley Gold M. Co. has a 40-stamp mill and cyanide plant;

it also boasts of owning and operating the longest gravity

tramway in the world. No doubt, when outside capital

becomes interested in the Slmllkameen, Camp Hedley will

have many gold mines as good as the present producers.

The recent rich gold finds on Steamboat mountain and
the discovery of free-milling gold ore on Siwash creek

have attracted attention in Vancouver where people are

interested. With the development work laid out for

this summer on both Steamboat mountain and Siwash
creek, those camps may show many more producing mines
to the credit of Yale district, and it is hoped that the

wild-catting which so hampered the legitimate develop-

ment of the Rossland and Trail creek camps some fifteen

years ago will be entirely suppressed by the different min-
ing journals of Canada and the United States, and by

the co-operation of Investors in legitimate mining through-

out the entire province. The Provincial Government last

week sent a party of surveyors to lay out a new road

from Hope to Steamboat mountain, and from the new
mines down the Slmllkameen to Princeton.

REPUBLIC, WASHINGTON
Spirited Confesi Between Factions of the New Republic Mines Co. —

Transfer to Ratlifon Reduction Works.—The Blacli Tail Mine.

The annual meeting of the New Republic Mines Co.

was held at Republic March 1. Of the capital stock of

2,000,000 shares, 1,920,000 shares were represented in

person and by proxies. A contest took place between the

majority and minority factions for supremacy, occasioned

by the issue of 114,500 shares of the treasury stock to

John De Young, four days previous to the meeting, fov

the purpose, it was claimed, of controlling said meeting,

A fierce debate ensued when the minority report came up
for consideration, which lasted from the middle of the

afternoon until nearly midnight, when the minority fac-

tion, headed by J. L. Harper, J. E. McFarland, and G. M.
Pripp, bolted the meeting. The debate related to the trans-

fer of the company's property to the Rathfon Reduction
Works, a corporation in which some of the directors were
alleged to have been interested. The minority leaders

made charges of fraud and bad faith on the part of the

officers, claiming that in the matter of this transfer they

had served their own interests instead of those of the com-
pany. Several of the 35 members present called on the

officers to answer the charges against them, and the trus-

tees' attorney said they would not report to the meeting,

hut would defend themselves in the Superior Court of

Ferry county, where an action is pending for the annul-

ment of the transfer of the company's property. A crisis

was precipitated when Mr. McFarland, addressing himself,

as a stockholder, to F. B. Babcock, as the president of

the company, asked: "Did you, at the time you entered

into this deal, last September, or did you not, favor your

own private interests by being interested in the Rathfon

company and exacting terms from me, as a stockholder,

on a basis unequal to your own? In other words, did you

not have an ulterior motive to my detriment in the trans-

action?" Mr. Babcock refused to answer the question. The
meeting voted in favor of passing the annual reports of

the officers and having them filed with the secretary and
held accessible to the stockholders. A resolution was
adopted approving and ratifying the contract for the sale

and transfer of the company's lease of the Republic mine
and personal property to the Rathfon Reduction Works.
The following were elected to serve as directors for the

ensuing year: P. B. Babcock, R. J. Howard, John De
Young, A. Babcock, F. W. Bewley, O. B. Hollis. W. J.

Burns, F. Kienbaum, and W. B. Parker.

The frame-work of the North Washington Power & Re-
duction Co.'s mill building will be ready for the installa-

tion of the machinery by March 10. The Black Tail mine,

owned by the Hope company, looks better than at any
time since it was purchased, last July. The winze on
the Black Tail vein is down 60 ft. below the adit-level.

The company has arranged for the installation of an air-

compressor and hoist, good for a depth of several hundred
feet. At the bottom of the winze a pay-streak over 30 in.

wide has been developed which assays from $50 to $70 per
ton. From a point 462 ft. in from the portal of the adit

a drift has been driven northwesterly about 300 ft. From
the end of the drift a cross-cut will be started toward the

Black Tail vein, with the expectation of intersecting it

within a distance of 50 ft. The company has ordered 1400

ft. of Trails for new trackage.

TORONTO, CANADA
Deputation of Mining Men Ask for Railroad to Gowganda District. —

Bewick-Moreing Representatives Invest in Porcupine.

Premier Whitney and other members of the Ontario

Government were interviewed Feb. 15 by a delegation of

about 500 mining men and others interested in the de-

velopment of the Gowganda silver area, urging the build-

ing by the Government of a railway to open that district,

and the intervening Elk Lake area, and connecting them
with the Temiskaming & Northern Ontario. The argu-

ment presented was that a large amount of money had
been invested in mining development, but that the ore

extracted, being mostly low grade, could not be profitably

shipped without railway facilities. It was represented

that by the construction of the projected road a great

impetus would be given to mining development and pro-

duction. While the tone of the replies given by the Pre-

mier and the Minister of Mines was favorable, no definite

promises were made, and it was Intimated that before

a decisive answer was given the Government would require

to be furnished with more precise information as to the

tonnage of ore that might be shipped from the mines. As
an alternative proposition, should the Government not see

its way to construct the branch as a public work, the

deputation asked for the Issue of a charter to a private

company, coupled with an agreement on the part of the

Government that it would not in the future build a com-

peting line. The general feeling is that the Government,

before long will either build the road or grant the re-

quired charter.

The representatives of the Bewick-Moreing company of

England who visited Porcupine have taken over for de-

velopment 50 claims belonging to the Timmis-McMartln-

Dunlop syndicate, on which they will expend $500,000 dur-

ing the coming season. These locations do not Include

the HoUinger or tha MlUer-Middleton groups of claims.

This has considerably stimulated activity on the part of

others, and the camp is active. Reports from the Hollinger

are encouraging. The orebody is stated to have been

proved down to 200 ft. and for a length of 1200 ft. on one

vein. A portion of the machinery for the 30-stamp mill

is on the ground, and it is expected that it will be in

operation by July 1. In the meantime the stock has ad-

vanced and is now selling around $6. On the Rea mines,

operated by the Consolidated Gold Fields, the diamond-

drill shows free gold at a depth of 200 ft. The Standard

Mining Co. has good showings at the bottom of a 20-ft.

shaft and will start diamond-drifting to prove the prop-

erty at depth. The Preston East Dome Co. has let eon-

tracts for sinking four shafts and has ordered a 30-stamp

mill. Notwithstanding severe winter conditions, good

progress is being made building the Porcupine branch of

the railway, with a force of about 900 men. Snowshoe

prospecting has been active during the winter in the dis-

trict and a large number of claims has been staked on

the chance of finding ore in the future. A syndicate in-

cluding Fred Tiffany, of New York; Thomas E. Savage.

Boston; John B. Barlow, Hartford, Conn.; Richard D.

Isaacs, St. John, N. B.; and H. D. Hadley. New York, have

purchased four Porcupine claims for $200,000. and will

form a company capitalized at $1,500,000.
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General Mining News

ALASKA
Road and trail-building, accomplished in Alaska up to

the end of 1909, Is stated in the Governor's report as fol-

lows: Wagon-roads, 720 miles; winter sled-roads for two

horses, 472 miles; for single horse or dog-sled, 551 miles;

trails, marked by permanent iron stakes, 85 miles; marked

by temporary stakes, 670 miles. This work, with mainte-

nance work, represents an expenditure of $1,487,911, most

of which was derived from appropriations by Congress and

from the Alaska fund, though $75,000 to $100,000 was local

road-tax funds, and voluntary contributions. This road

and trail-building has been done under direction of the

Alaska Road Commission, acting under the authority of

the Secretary of War. One of the most important road

and trail routes Is the one between Valdez and Fairbanks.

PBI.NXE WILLIAM SOUND

It is estimated that 500 people arrived at Valdez In Feb-

ruary, attracted thither by the prospect of mining activity

in that region during this season. The snow is not ex-

pected to begin to melt on the hills till May, and miners

Ellamar Uine, Prince William Sound.

going there early are warned that work on the new prop-

erties win not begin till June or July. A rush of people

to Valdez, however, is anticipated.

ARIZONA
COCHISE COUNTY

The Tombstone Con. Mines Co., which for the present

ceased operating on Its own account a few weeks ago, has

let leases to 26 parties, assigning a certain place in Its

Tombstone mines to each lessee. The lessor allows these

parties the use of Its haulage levels, shafts, cages, hoists,

boilers, cars, and other equipment, and Is to receive as

royalty 20951 of net smelter returns from ore shipped by

lessees. The company has reserved the right to terminate

the leases at the end of six months, by giving 60 days

notice. The Middlemarch Copper Co. is to resume opera-

tions on its property In the Dragoon mountains.

OILA COUNTY

Henry Krumb, consulting engineer for the Inspiration

Copper Co., is reported as having stated that this company's

demonstrated ore zone has a width of 1400 ft. and a length

of 3400 ft., and that the work of four churn-drills is serv-

ing to enlarge this area. For the purpose of developing

and mining the ore lying below the main transportation

level, the Colorado and Joe Bush shafts are being sunk

220 ft. below that level.

(Special Correspondence.)—Because of delay in ship-

ment of a minor piece of machinery needed at the power

plant, the Miami Copper Co.'s concentrating plant did not

begin its treatment of ore on March 1. It may be the

10th of this month before the mill begins its work. F.

W. Solomon, until now with the Nevada Consolidated at

McGill, Nevada, arrived at Miami, February 28, to assume
charge of the Miami concentrator. Units No. 2 and 3 will

be the first to be put in operation. They have been given

a try-out and most of their stiffness has been eliminated.

Because of the limited power furnished by the old generator
used in construction of the plant, it has been impossible
to operate more than a portion of a unit at one time. It

was the intention of the management to make the prelim-

inary run with units No. 3 and 4, but No. 4 is being
equipped with the Burch fine rolls instead of the Chilean
mills used in connection with the other units, and a por-

tion of the rolls has not yet arrived. The pumping plant

at Burch was given a trial run March 1 and found to be
without any defect. The water-line from the pumps to

the mill has been temporarily laid with 10-in. casing until

arrival of the 14-in. pipe that will be used for the per-

manent main. The pipe-line that will be used to convey
hot air between the power-house and heating-house at No.

4 shaft has been connected. One of the new hoisting en-

gines also was tried March 1. It was found satisfactory,

and will be operated daily to lessen frictional stiffness

and familiarize the engineers with the ma-
chinery and shaft measurements. A trans-

mission-line Is being strung between the power-

house and the concentrate tanks, situated in

the canyon west of the concentrator, to operate

the vacuum-pumps that will be employed to dry

the concentrate before being stored in the bins.

Three churn-drills are still being used by the

Miami company. One is employed on the west-

ern end of the property for the purpose of de-

termining the exact line of demarcation be-

tween the orebody and barren ground that all

unnecessary underground work may be obviated.

The other drills are engaged in exploration

wovk, one drill sinking on the extreme north-

western portion of the property adjoining the

Inspiration ground, the other drilling on the

high ground of the Red Springs claim, having

been moved recently from a point in the gulch

on the same claim.

Globe, March 4.

MABKOP.*. COUNTY

The Arizona Bureau of Mines has been organized at

Phoenix, the object of which is to compile statistics of

Arizona mines, to collect specimen ores for exhibit, to

maintain a publicity bureau as to mining progress, to

establish a mining library, to outline and propose legis-

lation In the interest of mining, to suppress wild-cat

schemes, and to organize a Territorial bureau to co-operate

with the Federal Bureau of Mines.

YAVAPAI COUNTY

The United Verde Extension Co., operating at Jerome,

is to ship ore to the smelter at Swansea, Yuma county.

It is estimated that the ore to be shipped will sample 5%
copper and $8 per ton in gold. The Jerome-Durango Gold

M. Co. recently held a meeting in Jerome, at which the

60 stockholders present raised the necessary money for

the purchase and. installation of a 5-stamp mill. The com-

pany has 600 tons of high-grade ore on the dump, and

several thousand tons exposed in the mine. It is claimed

this ore assays $140 to $150 per ton in gold and silver.

The shaft of the Jerome Verde Copper Co. has a depth

of 600 ft., and the intention is to sink 100 ft. deeper, then

drive to the orebody at that depth.

CALIFORNIA
BUTTE COUNTY

According to data supplied by M. J. Cooney. one of the

owners of the Gold Queen and Shakespeare mines, in the

vicinity of Forbestown, the gold production of Butte county

mines between 1849 and 1899 was $270,000,000. The Gold-
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bank mine, at Forbestown, has been sold by H. S. Stowe
to M. J. Cooney and F. J. Stoers, who have acquired other

mining property In that district. The Goldbanlc has been
one of the largest producing mines in the county.

CALAVEBAS COUNTY

The Copa de Oro M. & M. Co., owner of the Blue Bell
quartz mine, situated near Glencoe, has developed the
property considerably and may erect a mill this season.
The mine is on the south fork of the Mokelumne river,

and its veins of ore are being opened by a cross-cut that
was started in the river canyon. A mill can be operated
by water-power, and the ore can be moved to the mill
by gravity.

The farmers living in the vicinity of Campo Seco have
formed an association to oppose the Penn Chemical Co.
in the operation of its copper furnaces and roasters, claim-
ing the fume emitted into the atmosphere is detrimental
to plant-life and health.

ELDORADO COUNTY ,

Robert Waugh and A. A. Goldsberry, of Auburn and
Sacramento, respectively, are opening a channel of aurif-
erous gravel near Georgetown. This channel is reported
to have a width of 600 feet.

INY'O COUNTY

(Special Correspondence.)—The Skidoo Mines Co., tor
the month of January, milled 1070 tons of ore in 18 K'
days, recovering bullion of the value of $14,635.67. The
operating expenses amounted to $6592.25; development
work cost $813.31. The net profit for the month was
$7230.11.

Skidoo, March 3.

KEBN COUNTY

The Spangler mine, situated in Radamacher district, is

being operated by a small force of miners, and ore assaying
$125 per ton is being mined on the 125-ft. level. This is

sacked and shipped to the smelter. Radamacher is the
name of a station on the Southern Pacific's Mojave-Owen's
Valley line. The Butte mine, at Randsburg, is active in
the hands of lessees. Ed. Shipsey, principal lessee, has let

a number of sub-leases, but is mining on the new vein,
opened last September, with his own force, having installed
a 12-hp. gasoline hoist tor this work. A number of the
sub-lessees are working in ground tributary to the main
600-ft. shaft. James Rice, to whom a lease was given on
the King Solomon extension of the new Butte vein, has
sold his interest therein to W. Halladay. Rice then ob-
tained a lease on the old vein of the Butte.

MARIPOSA COUNTY

The Bullion Hill M. Co. has let a contract to the Jardine
Machinery Co. of San Francisco for the erection of a 75-

ton mill at the former's mine at Exchequer. The equip-
ment is to include a Krogh tube-mill, Huntington grinders,
and amalgamating-plates. The machinery is to be driven
by two Union gas-engines.

NEVADA COUNTY

The Grass Valley Union states that the Rose Hill mine
is to be put in operation again. This property, which
was operated formerly, has a surface area of 1100 by 600
ft., and contains two defined, parallel veiris, and the ground
is patented. Development consists of an 860-tt. cross-cut
by which the two veins are intersected, and by a 125-ft.
Incline, the latter connecting with the south drift on one
of the veins. The Midas mine, situated near Randolph
flat, which was developed to some extent by James broth-
ers of Grass Valley, is to be unwatered, so that its work-
ings may be examined. Money to pay the expenses of
pumping has been provided. The sale of the property to
San Francisco people Is anticipated.

PLACER COUNTY
The Herman mine, situated at Westville, and controlled

by Pittsburg men. Is to be operated again this season
under the superintendency of H. B. Quigley. This is a
gold quartz mine and has paid dividends. The Haskel

gold-gravel mine, near Auburn, is to be worked during this

season by E. C. Gaylord and H. T. Power.

PLUMAS COUNTY

The discovery of a new vein of gold-bearing quartz in
the Jamison mine is likely to give that property an ex-

tension of productiveness. It has been operated during
the last 15 years, and just previous to this find it was
thought its orebodies were nearly exhausted. There is

a 20-stamp mill at the mine, and the building of a new
mill may be considered. Its location is near Johnsville.

The Plumas-Eureka mine is being operated under direction

of J. Lawton, who is having a cross-cut driven from the
Eureka tunnel to open the ore in the 'Seventy-six' work-
ings. While this mine was formerly considered worked
out. recent development Is said to be demonstrating that
it has sufficient ore to keep the 40-stamp mill operating
for some time. The broken wire-cable of the tramway is

being replaced by a new one.

SAN BERNARDINO COUNTY

The Saxony Mining & Development Co. has been incor-

porated to mine and market tungsten ore on a property
which has been developed to some extent by George Reid-
rich, who is a stockholder in the company. The property
is situated near Atolia.

SHASTA COUNTY

The Shasta Copper Exploration Co. has nearly 1000 acres

of mineral land situated between the Balaklala and Iron

Mountain mines. A consolidation of various properties,

"7=3?

tspn:

Copper Region of Shasfa County.

making up this group, was effected by M. E. Dittmar. The
directors of the company are W. P. Hammon, M. E. Ditt-

mar, Frank H. Buck, W. L. Leland, and O. Scribner. Ex-
tensive exploration with diamond-drills is to be undertaken.
The company's office is to be in San Francisco. The Red-
ding Engineering Works Co. has purchased a carload of

pig iron turned out at the Heroult electric smelter, where
the output amounts to 25 tons per day with one furnace
in operation.

The First National Copper Co.. owner of the Balaklala
mine and smelter, at Coram, produced 9,911.451 lb. of

copper. 456,487 oz. silver, and 10,389 oz. gold as the result
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of its 1910 operations. It cost lie. per pound to produce

copper. The company expended over $100,000 in installing

equipment for the Cottrell electric precipitating system, by

the operation of which it is succeeding In eliminating 90

to 95% of the solids from the furnace fume. One blast-

furnace and one reverberatory are being operated. Its

January output amounted to 932,452 lb. copper, 41,232 oz.

silver, 822 oz. gold. The result of last year's development

was a gain on the ore reserve, now estimated at 2,000,000

tons. The average assay of the ore shows 21-2% copper,

$1 per ton in gold and silver.

SIEBPA COUNTY

The Omega auriferous gravel mine, situated between

Forest and Mountain House, is bonded to a company of

which W. W. Clark is president. The gravel mill is not

to be operated, as it has been supplanted by an electrical

machine for recovering the fine gold, the coarser gold to

be saved in sluice-boxes. This machine is said to have

the capacity to handle 120 cars of gravel in 24 hours. The

work is in charge of W. W. Casserly. The Monte Cristo

Gravel Mines Co., of Oakland, is successfully operating

on a property that it took under bond from Peckwith &

Spaulding. The pay channel in which work is being done

is said to be 20 ft. wide. The operations are in charge

of Fred I. Phelps.

TUOLUMNE COUNTT

(Special Correspondence.)—The Black Oak mill has

been started on ore from the rich shoot recently uncov-

ered at the bottom of the mine, and a carload of high-

grade ore was this week sent to the Selby smelter. The

orebody is said to be one of the best ever found in that

mine, both in size and richness. It is reported that gravel

which yields |3 per mine-car Is being mined at the Water

Lily, situated near Melones. Lightning struck the trans-

former-house at the Jumper mine on February 23, causing

Its complete destruction by fire. As a result, work in

the mine had to be stopped until new transformers were

installed, which were obtained from the Clio mines. Prep-

arations are being made for the erection of a 10-stamp

mill at the Contention mine, in the Knight's Creek dis-

trict. The lumber necessary for this and other buildings

to be put up is being sawed on the property, where a

small mill is In operation. A score or more men are em-

ployed. Some work Is being done at the Draper mine

under the direction of R. A. Nicholls, the superintendent.

Development work has been resumed at the Birthday

mine, situated near Tuttletown, and owned by local people.

An adit is being driven on the vein. The Badger mine,

comprising several claims, and lately sold to A. L. Ellis,

of Gilroy, Is to be unwatered at once, preparatory to active

development operations. The property is situated about

four miles northwest of Jamestown.

Tuolumne, March 4.

COLORADO
CI.KAB CBFXK COUNTT

(Special Correspondence.)—It is reported that the deal

for the purchase of the Scepter mine on Democrat moun-

tain will be closed within the next two weeks. The price

Is understood to be $100,000. A streak of galena 18 In.

wide has been uncovered by the Vidler tunnel in East

Argentine district. Driving is to be started for the ex-

ploration of the ground. The bore has been advanced

over 5000 ft. from the eastern side of the pass. There re-

mains to be broken 1600 ft. of ground before the connec-

tion will be made.

Georgetown, March 1.

(Special Correspondence.)—A. L. Lawson, representing

the McKelvey process of ore reduction, has been endeavor-

ing to secure contracts with operators, and In the event

of a stated tonnage of ore being promised, a mill will be

erected. A shipment of 700 tons of ore from the Refugee

mine to the Hudson mill, was made last week. The Katie

Emmett mine is to be equipped with a 5-stamp mill, the

machinery having been purchased a few days ago In Den-

ver. \V. W. Cannady is manager. R. F. Staley has pur-

chased the Dover mill, situated on lower Fall river. The

machinery will be overhauled and the plant put in good

condition. H. B. Clifford, who is operating the Gem
mines, has acquired the Castleton. The shaft, down to

a depth of 425 ft., is to be repaired, while a lateral will

be driven from the Crown Point vein.

Idaho Springs, March 1.

GILPIN COUNTY

(Special Correspondence.)—Ore is being shipped from

the Newfoundland mine to the Iron City mill. This ore

is being mined on the twelfth and thirteenth levels. A. H.

Rose is manager. The new mill of the Denver Reduction

Co. is operating. The Clay County mine is being devel-

oped by work on the 500-ft. level west. Reese & Co., leas-

ing on the 600-ft. level of the Saratoga mine, made a ship-

ment of 30 tons of smelting ore last week that brought

$25 per ton in gold and silver. The shaft on the Baxter

mine has attained a depth of 362 ft., and stoping is in

progress on the 140-ft. level; a body of mill-ore is being

followed that is from 3 to 4 ft. wide. G. R. Gibson is

manager.

Central City, March 1.

L.\KE COUNTY (lEADVILLE)

The zinc buyers, who changed their schedule so as to

effect a reduction from $11.30 to $8.80 per ton to producers

of ore running 30% zinc, have receded from their position

and re-established the former schedule. The attempt to

reduce the price to the miner by means of an additional

treatment charge resulted in a suspension of some of the

larger mines. Now that the old schedule has been agreed

to, the mines are all producing again. The Continental

Chief mine, situated at the head of Iowa gulch, is under

lease to local men, who are mining and sacking ore which

will not be marketed till'later in the spring, as this camp

is isolated by heavy snowdrifts. This ore contains gold,

as well as silver and lead. Among the Fryer hill properties

which are active are the Chrysolite, Little Chief, Hayden,

McRae, Amy, Dunkin, Climax, Virginius, Sliver, Matchless,

and Pittsburg, and the majority of these are ore-shippers.

The mines on Carbonate hill, including the Waterloo, Maid

of Erin, Henriette, Adams, Wolftone, and Castle View, re-

sumed operating March 1, as the result of the adjustment

of the zinc schedule between the ore buyers and the opera-

tors. This schedule related to the zinc-carbonate ores, and

it is stated by the Carbonate Chronicle, of Leadville, that

the tonnage of zinc sulphide ore being shipped out of the

camp is small, and will not increase rapidly pending the

building of new zinc smelters in Oklahoma.

SAN MIGUEL COUNTY

C. E. Cherrington. who is mining vanadium ore at New-

mlrej has entered into a contract with the General Vana-

dium Co. of London, whereby he undertakes to ship to

Liverpool 200 tons of ore per month. The price agreed

on is said to be $1 per pound for the metallic vanadium

contained in the ore, or $60 per ton for ore running 3%

vanadium. The deposits of this kind of ore at Newmire

are extensive, and it is claimed 10 or 12 operators are

engaged in mining there.

TELLER COUNTY (CRIPPLE CREEK)

The gross proceeds of the Elkton Con. M. Co. for the

last 10 months of 1910 amounted to $720,944; the operating

costs amounted to $450,421. the net profit being $279,876.

During that period the dividends aggregated $387,500, and

there was a balance in the treasury Jan. 1, 1911, of

$537,988. The water-level in the Elkton mine stands at

about 30 ft. above the lowest level, and this is receding

at the rate of 2 ft. per week. Recently the company has

been operating with but one shift of miners per day, six

days per week, but It is understood that there will soon

be two shifts. The shaft is to be sunk deeper as fast as

is practicable. The year's achievements were accomplished

under the management of E. M. DeLavergne.

SUMMIT COUNTY

The mill of the Colorado-Toledo M. Co., now nearly fin-
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ished, is equipped with a No. 5 Austin gyratory crusher,

automatic sampler, revolving screens, coarse rolls, jigs,

hydraulic classifiers, Card tables, fine rolls, and is designed

to make jig and table lead concentrates, and an iron-zinc

middling. The property Is at Argentine. The Colorado

Gold Dredging Co., operating on Swan river, near Breck-

enridge, kept one dredge at work steadily during the

dredging season, and another part of the time. Addi-

tional dredging ground has been acquired, and it is proba-

ble that both machines will be operated steadily during

the 1911 season. The dredges handled 1,400,554 cu. yd.

of gravel last season, at a cost of 4.7c. per yard. This

material yielded 25 to 45c. per yard in gold. One divi-

dend of $50,000 was paid in 1910.

IDAHO
SH08H0NE COUNTY

(Special Correspondence.) — The Federal Mining &
Smelting Co. will disburse its regular quarterly dividend

of $210,000, on its preferred stock, March 15, which

brings the total dividends to $8,719,750. The company

owns and operates three groups of mines in the Coeur

d'Alene district. An important ore-zone was opened in

its Morning mine at MuUan, which gives promise of be-

coming one of the most profitable of the company's hold-

Mounfain Scene in Ihe Coeur d'Alene.

ings. Coeur d'Alene Nellie mine, near Kellogg, operated

by the Wallace Development Co., for which E. C. Meikle-

john is manager, is becoming a producer of silver-lead

ore, instead of being a dry-ore property. It was formerly

active and has netted profits of about $100,000. The lower

tunnel, In 100 ft. when the present owners took charge,

has been advanced 325 ft., and at the face, 200 ft. from

the surface, there was 30 in. of ore averaging 100 oz. silver

and 47c copper. The pay-streak is on the hanging wall

side of the vein and has been explored tor several hundred

feet ahead of the new workings. On the toot-wall side

is said to be a body of concentrating ore that samples 3'/>%

lead. Tam O'Shanter, near Osborne, will be further de-

veloped this season. A shaft has been sunk 50 ft. from

the apex and a cross-cut at the base of it shows the vein

to be 18 ft. in width. The vein has been traced 6000 ft.

Two adits are being driven, each one being in about 200

feet.

Wallace, March 3.

NEVADA
ESMERALDA COUNTY

The Combination Fraction mine, at Goldfield, is under

a 15-months lease to M. B. Ashton and associates, who
are required to sink 150 ft. deeper the 750-ft. shaft. The
work is to be in charge of A. E. Campbell. The Florence-

Goldfield M. Co. has declared a dividend of 10c. per share,

amounting to $105,000, payable April 2. The Centennial

mine, 3 miles from I^ida, an active and profitable silver

mine 20 years ago, has been purchased by San Francisco

investors at $10,000. The new owners, who had previously

spent considerable money in exploring and developing,

expect to operate the mine this season.

HUMBOLDT COUNTY

W. G. Adamson and John R. Turner, who recently dis-

covered high-grade gold ore in a 50-ft. dike, 5 miles from
Winnemucca, are reported as having shipped 10 tons of

their richest ore to Salt Lake by express.

LANDEB COUNTY

The Austin-Manhattan M. Co., made up of Chicago men,
a few years ago acquired mining property on Lander,

Union, and Central hills, at Austin. These were operated

at a profit in early mining days, and contained such veins

as the Panamint, Union, and Patriot. Within the last

two years the old drainage level has been cleaned out and
retimbered for a distance of over 6000 ft., at a cost of

$100,000; and the main cross-cut driven from this drain-

age level was cleaned out for a distance of 1300 ft. The
Frost shaft has been cleaned out and retimbered from
the collar to the tunnel-level, a depth of 700 ft., and has

been sunk 250 ft. below that level as a 3-compartment

shaft. A station was cut where this shaft and tunnel in-

tersect, and here a counter-balance hoist was installed to

operate skips in the lower section of the shaft. The
Ophir shaft, which has been retimbered to a depth of

200 ft., is to become the main working shaft for the Union
vein system. The Jack-Pot group, adjoining the main
properties, has been purchased and its gold-bearing veins

developed to a depth of 400 ft. In the meantime a con-

centrating-plant, designed by the Huff Electrostatic Sep-

arator Co., has been built and set in operation. Crude ore

shipped to the smelter has sampled $126 per ton, and the

concentrate shipped recently assayed $134 per ton. This

work has been performed under the management of W.
W. Wishon.

MINERAL COUNTY

The Douglass group of claims, situated in Gold range,

near Mina, is to be developed by a 1000-ft. shaft, which
is being sunk. This property is owned by Pennsylvania

men. with whom C. D. Van Duser of Nevada is associated.

The Douglass has been equipped with a 5-stamp mill for

use in prospecting, developing, and proving the property

as to its merits. G. B. Hyde, having a lease on one of

the Van Duser properties, is ijreparing to erect a mill.

NYE COUNTY

The Tonopah Belmont Development Co., operator of

the Belmont mine and mill, for the month of January sent

0839 tons of ore to the mill, marketed 2053 tons at the

smelters; the gross production from both classes of ore

was 3860.3 oz. gold, 386,409 oz. silver, of the gross value

of $288,902.92. The net profit for the month was $159,511.39.

The average value of metal extracted was about $32 per

ton.

The Big Four Leasing Co., operating the Big Four

mine and mill at Manhattan, recently made a mill run

of 1150 tons of ore, the clean-up as a result amounting to

$50,000. The treated ore was taken from the 220-ft. level.

The gross output of the last year was $150,000.

The coroner's jury, which enquired into the facts re-

lating to the Belmont mine fire at Tonopah, and the man-

ner in which 17 men met death, rendered the following

verdict: "We believe from the evidence adduced that the

management and bosses showed lack of knowledge and

experience in such emergencies, and also inability to fore-

see and realize that serious danger might arise from such

a fire."

STOREY COUNTY

The Ophir, Con. Virginia, and Mexican mines, the larg-

est three north-end producers of Virginia City, yielded ore

of the aggregate value of $22,715 for the week ended

March 4. Of this, the Ophir production amounted to

$12,126. There were 319 cars of ore. averaging $30.67,

taken from the 2100-ft. level; So cars, averaging $17.43,

came from the west cross-cut No. 2, same level; 57 cars,

assaying $15.09, was mined on northeast stope. 2300-ft.

level. Average per ton of all lots of Ophir ore was $26.30.
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The Con. Virginia mined 283 cars on the 1800-ft. level,

assaying J10.20 per ton, making an output ot $2888.60.

The Mexican mine produced 122 mine-cars of ore, assaying

$63 per ton, yielding $T700. This ore was mined from
the slopes and raises just above the 2500-ft. level, where

Con. Virginia Shaft.

the orebody Is about 12 ft. wide. Driving is being done
to open this ore-shoot on levels above the 2500-ft. The
Yellow Jacket mill, having resumed operations on Feb. 28,

crushed 279 tons of ore from the Crown Point mine, and
94 tons from the Belcher.

OREGON
GRANT COUNTY

The Red Boy mine and mill were active properties ten

years ago. They are situated 4 miles from Granite and
18 miles from Sumpter. The mine, which was a gold
producer, is well equipped and considerably developed to

a depth of 400 ft.; the mill Is equipped for concentration
and cyanidation and was operated several years with con-

siderable success. Most of the success was attained dur-
ing the ownersliip of Clark Taber and E. J. Godfrey. The
vein system, having a north-south strike, is cut off by
a dike, and only recently was a vein opened on the south
side of this dike. The ore found in this vein is said to

be of high grade. If orebodies to be found south of the
dike prove as rich as were those worked out on the north
side, the Red Boy will have another period of productive
ness.

UTAH
SUMMIT COUNTY

The orebody recently discovered in the New York
Bonanza mine, at Park City, consists of an 18-ln. streak
of clean ore that assays $40 per ton. Some shipments have
been made to the smelter. M. .1. McGIll is in charge, and
the property is in the hands of Park City people, mostly.
Henry M. Crowther and associates, who have operated

the Ontario mine during the last two years on short-term
leases, have organized The Crowthers Company, to which
this property has been leased for a period of 10 years.
During the last two years these lessees made 160 ship-
ments of 1 tb 4-car lots of ore, considered average high-
grade stuff for Park City district. But it Is estimated
that the Ontario workings contain 1,000,000 tons of second-
grade ore, which accumulated during the years when the
mine produced such high-grade ore, and it is found in
old stopes and other places as filling. As a test of Its

value, several thousand tons have been shipped to the
smelter, and the result Is considered such as to justify
the handling of it on a large scale. It is said 80% of

this ore Is found above the main tunnel, and can be ex-

tracted without hoisting. The content of the ore Is prin-

cipally silver, which is accompanied by gold in small
value, and about 2% lead. The new company Intends to

modernize the old mill, and establish a system of electric-

haulage in the mine where there are 60 miles of trackage.
One feature of the mill-work Is to be the cyanidation of

the ore after the lead has been eliminated by concentra-

tion.

TOOELE COUNTY

The Utah Metals & Mining Co. is driving a tunnel from
Middle canyon, on the Tooele side of the Oqulrrh range,

to Bingham canyon, on the opposite side. The size of

the bore is 8 by 10 ft. cross-section, designed to give
room for a double track. The heading has advanced about
5000 ft., and the cutting of profitable ore-bearing veins is

anticipated. One object of this enterprise is to make an
avenue for transportation between Bingham mines and
the International smelter near Tooele.

CANADA
BRITISH COLUMBIA

(Special Correspondence.)—A recent statement of the
B. C. Copper Co. shows that the proHt on its operations
amounted to $256,561.58 for the fiscal year ended Nov. 30,
1910. During the period named the metallic production
was: copper, 7,143,456 lb.; silver, 84,180 oz.; gold, 24,962
oz. The company treated at its smelter at Greenwood
441,672 tons of ore, which yielded 18 lb. copper and $1.23
gold per ton. Most of this ore was from its own mines.
The total mining costs per ton amounted to $2.73. The
cost per pound of making copper, including cost of mining,
smelting, and marketing, was 9.048c. The new Granby
management announces present costs, not including mar-
keting and refining the blister-copper, at approximately
$2.39 per ton of ore. The cost of making and marketing
copper is close to 10c. per pound. This figure compares
favorably with the previous five years. This company is

now producing copper at the rate of 20,000,000 lb. per
annum, and this output may be increased.

Phoenix. February 25.

(Special Correspondence.)—The Steele interests in Van-
couver have disposed of several rich mineral claims on Hud-
son Bay mountain. Hazelton district, for $300,000. English
capitalists secured the properties, which have a rich show-
ing of galena ore. The International Mining Co. of Port-

land Canal is to drive a permanent working tunnel. A
contract has been let for 50 ft. of driving on the vein.

Last week the Portland Canal Mining Co. opened high-

grade ore in No. 3 adit. The vein is SVi ft. wide, and
150 ft. of backs Is available for stoping. This ore assays

$12 gold and $4 silver per ton. Preparations are being
made to ship some of Its concentrate, and the capacity of

the mill is to be increased. It is now 75 tons per day.

A vein of galena ore, 18 In. wide, was opened in the Stew-
art mine recently. Ore found in No. 4 tunnel will assay

$50 per ton. The directors of the Red Cliff Mining Co.

have let a contract to F. Darling & Co., Vancouver, for

the Installation of a water-power plant for operating the

air-compressor and generator. This will consist of 36

and 15-ln. impulse water-wheels and a pipe-line. Three
veins have been opened on the Main Reef group^one for

over 400 ft., the ore therein assaying $50 per ton in gold,

silver, and lead. The company has a lot of good ore

sacked awaiting the completion of the Portland Canal rail-

way. A crew of 23 is employed on the Ben Bolt property,

of the D. D. Mann interests.

Vancouver, February 23.

(Special Correspondence.)—W. E. Zwicky, manager of

the Rambler-Cariboo njine, near Kaslo, has recommended

that the mill be moved from its present location to &

point below the mouth of the main cross-cut tunnel on

the 1400-ft. level. This would involve the construction

of a tramway from the main tunnel to the mill. He be-

lieves recent developments on the various levels justify

improved equipment. The showing on the 1050-ft. level,

for more than 60 ft., averages 5 ft. of clean ore that runs

250 oz. silver and 70% lead.

Kaslo, March 2.

MEXICO
CIIIIIUAllUA

(Special Correspondence.)^The Republica M. Co. mined
and milled 1067 tons of ore in January, producing metals

valued at ^72,262.80. Operating expenses and development

costs amounted to 'P'50,858.27; construction expenditures

were 1*5735.63. Working is severely handicapped, and costs

increased by the exigencies of the political situation.

Ocampo, March 1.
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Personal
Professional men are invited to send news of their engage-

ments and travels. Sucli news is interesting to friends.

M. L. Requa is in New York.

J. H. Mackenzie is leaving for Nicaragua.

F. OsKAB Mabtin was at Goldfleld last week.

J. Parke Channino was at Miami last week.

Frederick P. Burrall was in San Francisco.

C. B. Lakenax was in San Francisco March 4.

W. A. Prichard is now at Santa Cruz de Alaya, Sinaloa.

A. G. Blake is in Jalisco, Mexico, for a couple of months.

George E. Fabisii passed through San Francisco this

week.

Fred L. Lowell is engineer at the Adargas mine, Jimenez,
Mexico.

Stephe.n A. loxiDE.s, of Denver, has been in Redding, Cali-

fornia.

J. E. Spurr was in Santa Eulalla district. Chihuahua, in

February.

Ross B. Hoffmann leaves next week for London and St.

Petersburg.

H. Abbot Titcojib has returned to London from Newton,
Massachusetts.

James Kirk is assistant manager for the Greene-Cananea
Copper Company.

Pope Yeatman has been at the mines of the Braden Cop-
per Co., in Chile.

Charles E. Brown, of Seward, Alaska, is at the Palace
hotel, San Francisco.

Alexander Legoat, of Butte, Montana, is temporarily in

Yuma county, Arizona.

Fergus L. Allen is general manager for the Mexican
Mines of El Oro, Mexico.

H. C. WiLMOT was in San Francisco last week, on his

way to Rye Valley, Oregon.

W. B. and J. H. Devebeux, of New York, were in the

Hostotipaqulllo district, Jalisco, Mexico, last month.

H. F. Reid is to deliver the Hitchcock lectures at the

University of California this spring, probably in the latter

part of March.

A. Roy Heise has charge of the new Avila refinery for

the Union Oil Company of California, at Avila, San Luis
Obispo county, California.

Oscar Lachmuxd, formerly at Denver and Salt Lake, is

general manager for Cia. Minera de Durazno-Tetamoa, at

Alamos, Sonora, Mexico.

Cecil Pocock, formerly with the Montezuma Mines of

Costa Rica, has been appointed chief engineer for the Cerro
de Pasco Mining Co., at Cerro de Pasco, Peru.

W. H. Aldridge has opened an office at 603 Central build-

ing, Los Angeles, in connection with the Gunn-Thompson
properties, comprising the Inspiration, Mason Valley, and
Magma, and the Gunn-Quealy Coal Company.

COPPER PRODUCERS' ASSOCIATION REPORT

stocks of copper on hand in the United States on March
1 showed on increase of 14,198,280 lb. over February 1.

The increase in stocks was despite a decrease in the pro-

duction for the month of February of more than 3.800,000

lb. Domestic deliveries ^or February exceeded those of the

previous month by over 8,000,000 lb., but foreign demand
fell off almost as much. Total deliveries for February
aggregated 95,630,000 lb., a nominal Increase over January.
The detailed statement follows: Stocks of marketable cop-

per of all kinds on hand at all points in the United States,

February 1, 142,439,490 lb.; production of marketable cop-

per in the United States from all domestic and foreign
sources during February, 109,828,297; deliveries of market-
able copper during February for domestic consumption.
50,518,998, and for export, 45,111,019, a total of 95,630,017:
stock of marketable copper of all kinds on hand in the
United States March 1 were 156,657,777 pounds.

Market Reports

LOCAL METAL PRICES.
San Francisco, March 9.

Antimony 12—l!^c Quicksilver (flagk)

Electrolytic Copper 14H-15Hc ' Tin
Pig Lead 4.75—6.70c Spelter
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Oecisions Relating to Mining

Specially reported for the Mining and Scientific Press.

SALE 08 OPTION CONTRACT OF MINE

A contract recited that one, Reed, was the owner of a

mine, and that one, Hickey, and his associates, desired an

option to purchase it for an agreed price of $36,000, with a

60-day privilege in which to prospect by sinking a shaft at

a certain point; that Reed agreed to sell and convey the

mine to the otlier parties at any time within 60 days on the

following payments and conditions: a payment of $10,000

on or before 60 days after date, and other payments to make
up the price within the year following. The contract pro-

vided that all pay-gravel taken out by the purchasers during

the 60-day option should belong to Reed, as well as all im-

provements placed on the premises during the 60 days for

prospecting, on failure of the purchasers to make the first

payment. The contract also provided that on payment of

the first installment within 60 days. Reed would execute

and deposit a deed in escrow to be delivered on payment of

the balance of the purchase money, but to be returned to

him on failure to make any of the payments, or violation of

the conditions of 'the agreement; that on receipt of the first

payment Reed would turn over to the purchasers the prop-

erty and all apparatus owned and used by him in working
the mine and the purchasers should then have the right of

operating the mine for their own benefit. It also provided

that a default in payment of an installment at the stated

time, or a default in other matters stipulated to be done by
the purchaser, should at once abrogate the agreement and
the seller should re-enter and take possession of the mine
and all improvements made or placed thereon, and all pay-

ments made should be forfeited to Reed as liquidated dam
ages for the use and occupation of the property. In an
action by Reed to recover the unpaid installments of the
contract price, the purchasers contended that the contract
was no more than a continuing option which was renewed
as each payment was made and continued until the next
payment. But in considering the contract, the court said
in substance, that by its terms the option was limited to 60
days, during which time the vendees had the right only to

prospect the mine at a particular point, but any gold taken
out belonged to the vendors; but when the vendees became
satisfied, they preferred to work the mine for profit rather
than be confined to prospecting, and accordingly changed
their attitude as prospectors and became operators and
workers of the mine; they ceased prospecting at the point
designated and announced their Intention to purchase and
paid their flr^ installment a month before it was due, after
requiring the vendor to cease mining and to surrender full

possession to them with the privilege of retaining all the
gold mined by them, which is shown to be $20,000 up to

the time the second payment became due. It is unreason-
able, the court suggests, to suppose that the vendor in-

tended to permit them to appropriate all the gold they might
mine and yet not be required to make the payment agreed
upon. Under a supplementary agreement, which was shown
to have been made and pursuant to the delivery of the deed
In escrow, the vendees, under their construction of the con
tract, could have decided on September 28 not to take the
mine, and could have retained the $20,000 taken out with-
out making a second payment. But the contract does not
warrant such a construction. The supplementary agree-
ment refers to the payment as to be made upon the 'pur-
chase price," and provides that if the vendors fall to remove
the encumbrances by a stated time the vendees need not
pay the second installment, or any future installments of
the purchase price until the property is clear of all encum-
brances. This raises a strong implication that the vendees.
on the conatruction of the contract by the parties them
selves, were obligated to pay the installments as they be-
come due If the title was made clear, and they so acted when
the second installment fell due. Before 60 days expired it

appears that the vendees availed themselves of the right to

purchase, and not merely as optionees with a continuing
right to buy, or not to buy, as they might elect. The court
accordingly held that the contract was not a continuing
option renewed as each payment was made, and continuing
until the next payment, but on the first payment being made
the option agreement became an absolute contract of sale.

Reed v. Hickey, (Cai.) 109 Pac. 38. April 1910.

Book Reviews
Any ot the books noticed in this column are for sale by.

or can be procured from, the Mining and Scientific Press.

American Civii, Engineer's Pocket Book. 4% by 7 in.

Pp. 1380. 111. Flexible back. John Wiley & Sons, New
York, 1911. For sale by Mining and Scientific Press.
Price $5.

This pocket book has been built to order according to the
very careful specifications ot Mansfield Merriam. In the
work he has had the assistance of a dozen of the best civil

engineers in America and the result is a book of unusual
excellence and usefulness. The contents include: Mathe-
matical Tables, by Mansfield Merriam; Surveying, Geodesy,
and Railroad Location, by Charles B. Breed; Roads and
Railroads, by W. L. Webb; Materials of Construction, by
Rudolph P. Miller; Plain and Reinforced Concrete, by F. E.

Turneaure; Masonry, Foundations, Earthwork, by I. O.

Baker; Masonry and Timber Structures, by W. J. Douglas;

Steel Structures, by F. P. McKlbben; Hydraulics, Pumping,
Water-Power, by G. S. Williams; Water-Supply. Sewerage,

Irrigation, by Allen Hazen; Dams. Aqueducts. Canals,

Shafts, and Tunnels, by Alfred Noble and S. H. Wood-
ward; Mathematics and Mechanics, by' E. R. Maurer;
Physics, Meteorology, Weights and Measures, by L. A.

Fischer. >

The Mining Manual, 1911. By Walter R. Skinner. 8 vo.

Pp. 1372. Maps, index. London, 1911. For sale in the

United States by the Mining and Scientific Press. Copies

may be seen at 29 Broadway, New York, and 667 Howard
street, San Francisco. Price $5.25.

The promptness with which this indispensable handbook
Is issued this year is especially commendable. This prompt-

ness has been secured by thorough preparation rather than

by sacrifice of pertinent data. Indeed, the Manual, which

in the quarter of a century since the first edition was issued

has grown mightily, now includes details regarding 5300

eomiianies. British mining operations are world wide, and

while therefore only English companies are discussed, there

is valuable information regarding gold and silver mining

in every country. In no other place can the same data re-

garding companies and mines be found. All firms attempt-

ing to do business abroad, and all engineers interested in

gold mining will find the book extremely valuable.

Practical Mineralogy Simplified. By J. P. Rowe. 5 by

71/4 In. Pp. 162. John Wiley, New York, 1911. For sale

by Mining and Scientific Press. Price $1.25.

This book has been written in simple language and is de-

signed for the use of miners and prospectors rather than

trained mineralogists. It is an excellent and useful publi-

cation despite certain minor errors, such as the statement

that blende is extensively mined in Pennsylvania, which is

no longer true, and the omission of New Mexico and in-

clusion of Missouri in listing States in which smithsonite

is most abundant. For the main purpose, however, that ot

assisting in the prompt recognition of the common min-

erals, the book is well designed and well executed.

We.st Virginia Geological Survey, Bulletin II. I. C.

White, State Geologist. Pp. 385. Tables and index. Mor-

gantown. 1910. Part I of this bulletin is a general table of

elevations in West Virginia. Part II is a complete table of

analyses of the coals of West Virginia, taken in order from

the oldest to the youngest, including some new determina-

tions. It is accompanied by a map of Wood, Ritchie, and
Pleasants counties, showing the oil and gasfields.
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SMALL AIR-COMPRESSORS FOR HEAVY DUTY

The accompanying Illustration shows a new single-stage

steam and power-driven Sullivan air-compressor, recently

placed upon the market. The new compressors have been

designed especially for mining work. Air-power service

demands above all else, continuous and reliable perform
ance. Troubles with the compressor mean idle tools and
idle men, causing waste which soon evens up the diflference

in the purchase price between a good air-compressor and
a poor one. The air-compressors here described are of

small to moderate capacity and are built for various pres-

sures running from 10 to 100 lb. per square inch. These
compressors consist of a heavy substantial frame, support-

ing the bearings and crank-shaft at one end and the steam
and air cylinders at the other. The machines are of the

centre-crank type and a heavy steel guard surrounds the

crank and prevents oil from being thrown upon the floor.

In the steam-driven machines, the plain steam slide valve

is controlled by an eccentric on the shaft, with which it is

connected by a simple but satisfactory arrangement of

valve rods. The air cylinder is placed outside the steam
cylinder, and is connected to it by a heavy distance piece.

main bearings have adjustable caps and are heavily lined
with a good grade of babbitt metal. They are bored out at
right angles to the centre line of the piston rod by a special

fixture which assures accurate alignment. A box pattern
cross-head is used, being the same type as that employed
in cross-compound machines of the highest grade. It is

fitted with adjustable shoes and is regarded as unexcelled
in wearing qualities and ease of adjustment. The steam
machines are governed by a split-ball throttling regulator

with an extra cylinder which places the throttle valve un-

der the influence of the air-receiver pressure. The power-
driven machines are fitted, when desired, with an unload-

ing device placed on the air inlet of the compressor. This
device is set to shut off the incoming air to the compressor
when the receiver pressure exceeds a pre-determined point.

SULPHURIC ACID HANDLED BY COM-
PRESSED AIR

AIR OUTLET

The air cylinder is supported on a sub-base which runs

the entire length of the compressor, and maintains proper

alignment of all the parts. In the belt-driven machines,

the air cylinder is attached directly to the rear end of the

frame, and all the working parts, such as the crank-shaft,

cross-head, connecting rods, and main bearings are of di-

mensions and contain an amount and quality of material

which provide a factor of safety much higher than is con-

sidered necessary in standard compressors of much larger

size. All parts liable to wear are arranged so that wear
may be taken up fully and with the least possible trouble,

so that even after these machines have been in service for

years, all their working parts remain accurately aligned

and in condition to operate with practically their original

efficiency. Particular attention is directed by the builders

to the design of the air cylinder; it is cored to form water

jackets, and the cylinder heads are also jacketed over their

whole surface. This feature keeps the heat generated by

compression within safe limits. The air-valve mechanism
consists of radial automatic poppet valves for both inlet

and discharge. These valves are placed close to the ends

of the cylinder, the inlet valves being at the bottom and
the discharge valves at the top of the cylinder. These
valves act in a true radial direction to the axis of the

cylinder, and reduce to the lowest terms the losses in

efficiency made necessary by clearance. The ports or

pockets leading to the valves are short and direct so that

practically no air is trapped after compression. The valves

and their parts are so made that in case of breakage it is

impossible for the broken pieces to enter the bore of the

cylinder. The valves are held in place in cages, which
seat, by means of taper fits, in the cylinder walls. To re-

move these valves it is only necessary to unscrew the plug

on the outside of the cylinder, when the entire valve and
cage may be withdrawn for inspection or re-grinding. The

In the manufacture of certain chemicals considerable

danger and expense is caused by the rapid deterioration of

piping and other receptacles with which the acids and

fumes come in contact. Sulphuric acid is

particularly destructive, and many serious

difficulties are encountered in its manufac-

ture. It is practically impossible to handle

sulphuric acid with pumjis, as they would

deteriorate so rapidly that constant replace-

ment would be necessary. A satisfactory

method of pumping destructive acids is that

used at the Nichol Syndicate's new plant at

Bay Point, California. At one stage of the

process of manufacture, the acid is accumu-

lated in a cylindrical tank which is provided

with suitable inlet and outlet valves. When
it is desired to pump the acid into other re-

tainers, the inlet valve is closed and air at

from 60 to 100 lb. is admitted, which forces

the liquid through the outlet valve to other

parts of the plant. The flow of the acid is

controlled by suitable valves in the piping system. To
meet the increasing demand for apparatus that will handle

destructive acids economically, the United Iron Works of

Oakland, California, has built a motor-driven compressor

unit. The compressor is a 6 by 6 Gardner-Rix Duplex;

speed 200 r.p.m., pressure 60 to 100 lb., capacity 40 cu. ft.

of air per minute. The compressor, is driven by a Westing-

house type HF 3-phase, 60-cycle, 550-volt motor rated at

10 hp., 860 r.p.m. This type of motor is admirably suited

to this work. The secondary is phase wound and the three

phases are connected to the three collectoi* rings shown.

In starting, the controller gradually cuts out the starting

resistance which is connected to the secondary through the

collector rings. This motor is so designed that an un-

usually high starting torque is developed, with compara-

tively low starting current.

CATALOGUES RECEIVED

T. C. EoLEsTo.N. Denver, Colo. 'Maginnis Galvanized

Steel Flume.' Illustrated. 32 pages. 9i- by 61^.. inches.

UxivEBS.M, Smelting & RErixixo Co., Denver, Colorado.

Bulletin No. 2, 'The Partridge Hot Blast Smelting Fur-

naces.' Illustrated. 16 pages. 6 by 9 inches.

JosHU.\ Hendy Iron Works, San Francisco, California.

Bulletin No. 122, 'Hydraulic Giants.' A particularly hand-

some catalogue, illustrated in colors, showing the giants

manufactured by this pioneer firm. Illustrated. 24 pages

and cover. 7 by 10 inches.

Fort Wayxe Electric W^orks. Fort Wayne, Indiana.

Bulletin No. 1120 (Fourth Edition), 'Type A Electric

Rock Drill.' Issued by the Rock Drill Department. Madison,

Wisconsin. Illustrated. 8 pages. 8 by lO'i; in. Bulletin

No. 1122, 'Small Motors and Their Applications.' Illus-

trated. 12 pages. S by lOV:; inches.
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EDITORIAL

INJUNCTIOX against the further operation of the

Washoe smelter has been denied in the P. J.

Bliss case, by the United States Circuit Court of

Appeals, which thereby sustained the lower court.

ELECTRIC SMELTING of copper ores is one of

the possibilities in California, where the pro-

cess is already applied to iron-making at Heroult in

Shasta county. An experimental plant for copper

smelting is being built at Delamar.

VOTES of shareholders in the various companies

proposed to be consolidated with the Calumet

& Hecla Company indicate that, except among
Osceola stockholders, the move has the endorsement

of 70 to 90 per cent of those concerned.

THE Cia. Jletalurgica y Refinadora del Pacific,

S. A., has shipped from CJuaymas to the Moun-
tain Copper Company 's smelter, near San Francisco,

about 5000 tons of its excess silieious ores, and at the

same time is a purchaser of basic constituents. So

the international chemical balance is maintained.

This is the largest ore shipment ever made from a

Mexican Pacific port.

THE second annual edition of 'The Mogollon

Mines' contains well written and well illustrated

accounts of the principal mines in the southwestern

part of Socorro county. New Mexico. This interest-

ing region, in which gold and silver were discovered

in 1876, has lately attracted renewed attention. A
new road from Silver City, completed with funds

furnished by the Forest Service, materially shortens

the distance and increases the accessibility of the

district.

CALIFORNIA corporations have been asked to

make complete returns to the State Board of

Equalization, and a tax on the 'franchise' of each

corporation impends. This is an unforseen result of

the Constitutional amendment adopted last fall, and

while the tax will doubtless be small, it has disturb-

ing possibilities of growth. Mining corporations

that have not yet reached a productive basis are in

a particularly vulnerable position and the new rule

may force a number to disincorporate ; a step already

taken by a number of small mercantile companies.

This would hamper development, though there

would be some compensation if it brought about a

revival of the old system of prospecting partner-

•ships. Much work would be stopped, but if each

investor had to accept a partner's liability he would

pay closer attention to the business.
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IMPORTANT changes in treatment of Butte ore

at Anaconda and Great Falls, Montana, are now
reported to be under consideration. The concentra-

tion methods employed at the mills of the Utah Cop-

per Company have recently been studied by engineers

and officials of the Anaconda company, and it is said

that attempts will be made to increase capacity by
introducing roughing-tables and other features of

the Utah practice.

COPPER in Russia is attracting attention now,
and American engineers are prominent in de-

veloping the deposits. We recently printed a brief

note from Mr. S. H. Ball, who lately examined the

Kyshtim deposits. Mr. R. Gilman Brown is in charge
of these important mines, and Mr. H. "W. Turner is

now on the ground. Mr. W. G. Perkins has returned

to London, having started the new smelter, which is

reported to be doing satisfactory work with li/i

per cent coke on the charge, which is excellent,

though not the record for pyrite smelting.

THE UNITED STATES SUPREME COURT has.

by unanimous decision, upheld the corporation

tax provision of the tariff act. This renders a cor-

poration subject to a one per cent tax upon its net

income. It had been contended that such an impost
was a direct tax, which is forbidden in the Consti-

tution. The Court maintained that it is an excise

upon the privilege of carrying on business under
corporate rights and exemptions and, as such, en-

tirely constitutional. When the National Govern-
ment begins to examine the accounts of corporations

to determine their net incomes, some interesting dis-

closures should result.

A FRIEND, not in the engineering profession,

who has just returned from a long journey,

writes us this pleasant assurance that a good opinion

of the mining profession is not confined to its own
ranks. "Coming from a country where in some pro-

fessions, at least, the words 'professional courtesy'

have not become trite from excessive use, it was de-

lightful to see the sincere regard which mining men
everywhere have for each other's interests. Self-

interest and convenience seemed of no account if it

was possible to aid a fellow mining engineer, while

time, such a valuable commodity to the business

man, was so courteously ignored. It made one be-

lieve that men in the mining professions are, as you
remarked in a recent editorial paragraph, indeed

'bred in the deep purple'."

RECENT events in the Par East are not surpris-

ing, since they develop so naturally out of

the Russo-Japanese entente cordlate. Trial and com-
promise is a recognized method in philosophy. Rus-

sia and Japan once met in a trial of strength to

determine which should dominate the northern por-

tion of the Chinese Empire, but now have philosoph-

ically agreed to compromise and divide it between
them, if possible. Act I was the occupation and
annexation of Korea, the building of military rail-

roads in Manchuria in the face of Chinese protests,

and the veiled and gradual attempts at usurpation

of governmental functions in Manchuria. Act II

is the movement of troops to the Mongolian border
to enforce the demand for special privilege in that

territory. What will be the third act in this Far
Eastern drama? Has the most powerful nation on
the Pacific no interests that are involved in the sig-

nificant political events that have succeeded one an-

other with such astonishing rapidity on its farther

shore? The time for action is before it is too late.

The Mexican Situation

Concentration of a large force of American troops

along the Mexican border has given rise to many
rumors and much uneasiness, both north and south of

the line. That the situation in the southern Republic

is serious has been known for some time to mining

men, as well as others who have kept in touch.

Democracy has felt the pains of growth. The great

progress that Mexico has made in the last half cen-

tury has been a matter of pride to all familiar with

the country and its people. The change from the o' i

Mexico to the new has been fundamental and

prehensive. It has involved legal and soei >;

tions as important as the more generally re.-

industrial and commercial changes. Tb' ' ^u
has been accomplished with so litt^ ..eaks

volumes for the people as v ' leaders.

Complete evolution, howeve- • . ucomplished

without pain; and fro "xieo of great

haciendas, a feudal co- ne industries, to

the Mexico of tomr i

" i.j.ustrial democracy.

is a complete cych i>j i ..lu'io)!. The marvel is that

so much has bee ' ^tccoinplished so quietly. We have

frequently ex ' -ir high opinion of the one

man to who' i any other, this accomplish-

ment has :
" '!;ij - Porfiro Diaz, president of the

Republic li ide.N i<-o. We yield to none in our appre-

ciatio»^ "i. his great service to his countrj- and to

the V Tld; but there comes to each man a time when

h". ! iV work is accomplished, when another

can , J the burden to the betterment of the re-

sult. J iv have expressed the belief that that time

has come to Porfiro Diaz. Had he on the celebration

of the centenary of the Republic laid down his pub-

lic burden, a grateful country would always have

acclaimed him as he deserves. The moment, how-

ever, passed, and a revolution started November 20.

The fighting since that date has been inconsequen-

tial : the movement is even yet thoroughly serious

only in its potentialities. The Mexican Govern-

ment, lulled into security by years of peace, had re-

duced the military establishment to a relatively

small army. The sudden appearance of bands of

insurredos at many points has created a situation

that is temporarily, at least, beyond the power of

the Mexican officials to control. It must not be

forgotten that one small but active band of men
may keep a large force exceedingly busy, as was

abundantly shown in the campaigns between the

Cubans and the Spaniards. A few Apache Indians

disturbed the whole Southwest for years, despite the

presence of a much larger number of United States

soldiers throughout the region. In Mexico the war-

fare has been so far of the guerrilla type. To the
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mining industry the principal damage has been that

incidental to the breaking uj) of ordinary lines of

i-ominunieation and transportation. In (,'hihiiahiia

the situation in this particular has been undeniably

bad for weeks. The Mexican Northwestern has been

practically put out of service and it is not surprising

that the Canadians are said to have made strong

representations as to the need of protection for their

properties. Foreign interests in Mexico, especially

in mines and railways, are large. It is natural that

security holders in the United States and abroad

have become restless as the weeks have passed and

neither the Federal forces nor the insurredos seemed

to be making permanent headway. Everyone. Ameri-

cans most of all, concedes the right of Mexicans

to determine their own form of government and to

do it as they may see fit. We have a deep-rooted

prejudice in favor of the established government

;

a feeling that rests on its long record for fairness

and aliility. If, however, the Mexican people want

to change by revolution or otherwise, that is their

business, not ours. The United States, it happens, has

1 -n made a vantage-ground from which a certain

* trouble-maker has operated in fomenting the

n. There has been serious danger more

th.>, ring the last year, of 'Jamison raids'

and o .
^ establish an independent State in

Lower C nd to apply for adm-ssion to the

United Stai n freely discussed at Los An-

geles. The ini ' l)order-line forms an ideal

place for filibusi, ^rrillas, since the Rio

(Jrande can be crosst st almost any point,

and, once crossed, the i. ^fe from immedi-

ate pursuit; as useful a the ancient

right of .sanctuary to the rol)l)> To furnish

such an a.sset to the enemies of u Repub-
lic is scarcely the act of a frienU. ^d a

cordon of troops along the frontiei t

once aid and an earnest of good-will. Tha e

political questions of a serious nature den. j:

public attention in Mexico, no one would attemp .o

deny. Few nations are fortunate enough to have
completely solved their great national problems in

this century of rapid change and growth. But such

problems call for the attention of the serious-

minded: .sansctdottism can produce no other result

than political chaos.

It is not to be denied that the force that has been
sent South is larger than would be needed if guard-
ing the border only was in view, and therein lies

the ground for surmise. There can he little doubt
that, whatever the cause, the General Staff has wel-

<omed the occasion for undertaking the maneuver.
In view of the frequent criticism of the American
Army and the bad record made by the transport and
commis.sary department in the Spanish War, it is

not surprising that the general officers are delighted
at a chance to show off. The new organization, for

which Mr. Elihu Root is mainly to be thanked, has
worked with a quiet efficiency that begets great con-

fidence. Troop-ships out of commission in Norfolk
harbor on Tuesday sailed, newly painted, fully pro-

visioned, and loaded with soldiers, on Thursday, and
other achievements of like order were in evidence

plentifully. There are doubtless those in Washing-

ton who have taken pains to see that these items

were duly reported to representatives of foreign

governments supposed to be Interested. In the main,

we believe the movement has been a somewhat

theatrical trying-out of a new organization ; akin to

the practice run of a new fire engine in a country

village.

The international political credit of the United

States is fundamentally involved in the maintenance

of law and order within the Mexican border. The
principle that European nations must not acquire

territory in Latin-America carries with it as a cor-

relative the responsibility of the United States to

European nations for the protection of European in-

terests in our hemisphere. European interests in

Mexico are reckoned in the hundreds of millions of

dollars, and a request from European powers for the

United States to he more diligent in the performance

of her international obligations would be as un-

pleasant as it should be unnecessary. With the aid

of a strict policing of her guerrilla-infested northern

border. Mexico should soon be able to restore stable

conditions throughout her territory.

Avalanches

Snowslides in the Sierra Nevada, California, the

Wasatch mountains of Utah, and in the San Juan

country, Colorado, have wrought destruction to

life and propert,y during the last few weeks.

The avalanches last week in Mono county, Califor-

nia, destroyed the power plant of the California

Hydro-Electric Company at Jordan, damaged that

of the Crystal Lake Power Company, and killed ten

or twelve persons at Jordan, Crystal Lake, and Ma-
sonic. The loss of life and damage to mining prop-

erty in Utah was noted in our news columns re-

cently. The latest fatalities in the San Juan oc-

curred on March 12, when the boarding-house at

the Gold King mine, near Silverton, was swept away,

and four men were killed. The destruction and

damage to the power-plants near Bodie will retard

to some extent mining and milling operations in

Mono county and in some of the camps of Nevada,

although it is reported that in Nevada connection

can be made with transmission lines of other systems

so that electric energy for light and power can be

obtained. Snowslides occur in regions having pre-

cipitous mountain slopes, where the snowfall is

heavy, and when the temperature is such as to

cau.se a slight thaw. The compression of the snow

gives it the hardness and density of ice, and the

momentum the avalanche acquires in a movement

of 2000 to 3000 feet on a slope of 45 to 70°, de-

velops almost irresistible energy. Trees and deeply

imbedded rocks are swept away, and structures built

by man are demolished. To be caught in a body
of compressed snow under such conditions is like

being encased in solid ice. Slides may be divided

and dispersed by deflecting barriers; but one diffi-

culty is that they are likely to occur in new places,

so that it is easier to think of escaping from them

than of any means of resistance.
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Cobalt District, Ontario

By S. F. Emmons

•Doubtless most of you are more or less familiar

with the general geological relations of the Cobalt

district as given by the Canadian geologists. My
own examination of the district has been too brief

and cursor^' to justify any criticism of their de-

terminations, which I therefore accept as far as the

areal geology is concerned. The ore deposits are,

however, of so remarkable a nature and so utterly

different from anything seen within the boundaries

of the United States that I have thought it might be

interesting to you to hear what particularly im-

pressed one who has had considerable experience in

the study of the latter. I will begin with a brief

statement of the facts thus far determined by the

Canadian geologists, since some of you may not have

had occasion to inform yourself with regard to them.

The Cobalt district lies in the rugged region

known as the Archean protaxis, about 330 miles due

north of Toronto, midway between Lake Ontario

and Hudson Bay. Rich ores were first discovered

in the district in 1903, as the result of the building of

the Government railroad, known as the Temis-

kaming & Northern Ontario, northward from North

Bay on the Canadian Pacific railway. Yet the dis-

trict is on an old traveled route, and an argentifer-

ous galena deposit had been worked on the shores

of Lake Temiskaming, eight or nine miles to the

eastward, over 160 years ago, and which shows how

readily valuable deposits of the precious metals may

escape observation.

Two geological maps are published by the Depart-

ment of Mines of Ontario, the smaller, the Temis-

kaming sheet, covering an area of 15 miles square,

on a scale of a mile to the inch, with Lake Temis-

kaming in the eastern half, and the Cobalt district

a little south of the centre. The larger represents

the Cobalt district on a scale of 400 ft. to the inch,

with a contour interval of 10 ft. The geological

colors on these maps represent the following forma-

tions, commencing with the older :

Keewatin is the oldest pre-Cambrian formation,

and consists of an igneous complex, largely altered

diabase and basic tuffs, intruded by granite, in the

southwest portion of the area.

Lower Huronian.—Uneonformably on these lie the

Lower Huronian rocks, consisting of conglomerates

and graywacke (slate or altered quartzite). which

contain fragments of the older series. These are

separated by another unconformity from the next

higher.

Middle Huronian.—A series of arkoses (or 'green

quartzites') with conglomerates and quartzite. which

rest uneonformably on the preceding.

Diabase.—All the above mentioned rocks are cut

by intrusive diabases which are hence assumed to be

of pre-Cambrian age. . A great unconformity, repre-

senting a long period of erosion, separates the pre-

ceding rock from the succeeding rocks.

•Read before the Geol. Soc, Washington, January 26, 1910.

Niagara limestone, which is found on the shores

and islands of Lake Temiskam'ng. The area is one

of many patches of Paleozoic rocks that seem to have

escaped erosion, because of bein^ included in a syn-

clinal depression of the ancient surface.

The more common minerals of the rich vein de-

posits are the arsenides of cobalt and nickel, smalt-

ite with some chloanthite, cobaltite, and niccolite.

associated with native silver. Less frequent are

native bismuth, the silver minerals pyrargyrite,

proustite, dyscrasite, and argentite, the nickel sul-

phide, millerite, with occasional mispickel and tetra-

hedrite. The ordinary sulphides, pyrite, galena, and
zincblende, are occasionally found in the wall rocks,

but apparently do not form an essential part of

the deposits. The gangue minerals are calcite with

a little quartz, but both are in relatively subordinate

amount in the rich parts of the veins. Minute cal-

cite veins are common throughout the rocks of the

district and often serve as leaders which are fol-

lowed in searching for pay-ore. On the surface the

cobalt veins are traced by the delicate pale reddish-

blue color of 'cobalt -bloom' (the hydrous arsenate

of cobalt) which is the oxidation product of the

cobalt minerals.

The veins in which these minerals are found are

remarkably narrow, being from one oi two inches

up to eight inches in width, and in exceptional

cases more than a foot for short distances. They

are generally nearly vertical, but seem to be rather

irregular in strike. In sorue cases the pay portions

bend almost at right angles; in such cases as came

under my observation this was caused by the min-

eral leaving a fissure of a given strike to follow

one running in another direction, the first fissure

continuing or, though barren of ore. The linear

extent of the pay portions of the veins is not great,

generally not over a few hundred feet, but the ac-

tual extent of the fissure is evidently much greater.

How much could not be determined, as they are

often simple lines of barren calcite, which are not

followed for any great distance. In depth it

was soon found that the very rich ore, which car-

ries from 2000 to 6000 oz. per ton, does not extend,

as a rule, more than 200 ft. in depth, often not as

much, and the first generalization of the Canadian

geologists was that the Lower Huronian conglomer-

ate is the favorite habitat of the rich silver ores,

and that they cease when the vein reaches the under-

lying Keewatin. which was explained as due to the

physical character of the rocks of that formation,

which do not fissure as readily as the Huronian.

As prospecting was therefore mostly carried on in

the rocks of this formation, a larger percentage of

vein deposits has been discovered in it than in the

other formations, but, as I shall .show later, this

does not seem at present to be the most probable

explanation, an increasing number of iiay-veins

being found both in the diabase and in the Kee-

watin.

As to the origin of the fissures, the idea has been

more or less prevalent that they are the result of

contraction, because in many places they resemble

joints, and show no slickensided surfaces. On the
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other hand, it is recognized that they run continu-

ously from the Huronian into the underlying Kee-

watin, which are separated by a great unconform-

ity. On this point, W. G. Miller, the geologist of

this region, after calling attention to the fact that

the fragmental Huronian rocks have been less dis-

turbed in the productive area than in the surround-

ing regions, says: "This left them in the right

physical condition to be readily jointed and fissured

by the contraction of the diabase." As to the gen-

esis of the minerals, they have been assumed in a

general way to have been connected with the post-

Hnronian diabase eruption. There are said to be

diabases of several ages from Keewatin to probable

Keweenawan. The post-IIuronian diabase carries

North-South No. 7 Vein; 90- Ft. Lt\iel; 12 Inches Wide; Kerr

Lake Mine.

.some ((uart/. Miller says: "After the deposition

of the cobalt-nickel arsenides, the veins appear to

have been slightly disturbed, giving rise to cracks

and openings in which the silver and later minerals

were deposited. Ve'ns which escaped this later

slight disturbance contain little or no silver." A
granite or aplite dike cutting diabase is found within

the Cobalt area, on the north shore of Giroux lake.

"M the I'niversity claim, and outside this area aplite

is more frefpient in similar association, and is said

to carry cobalt, whence it has been assumed that

the a])lite. which constituted the last phase of the

diabase eruption, was the min<'ral carrier. ('. R.

Van Ilise considers that the diabase body in the

Cobalt area is in thin sills and hence does not ex-

tend deep; basing his assumption on the fact that

the rocky beds that it intrudes are not upturned

or pushed back, but comparatively undisturbed.

This assumption has been in a measure confirmed

by the finding, either by shaft-sinking or drill-holes,

of underlying rocks at one or two points within a

few hundred feet of the surface. It is generally

recognized that the native silver is of distinctly

later deposition than the cobalt-nickel arsenides

—

indeed, the evidence in the mines is most conclusive.

In one ease I observed a distinct narrow vein carry-

ing native silver and calcite that crossed the mass

of cobalt ore at a slight angle. Very often minute

cracks may be seen crossing the cobalt mineral and

gangue rock which are filled with films of native

silver, and the flake or sheet form in which the

silver is so often found, shows that it has grown in

such cracks. That, however, the silver, as a whole,

Macdonald Vein; 150-Ft. Level; in Bend of North Drift; Very

Wide; Kerr Lake Mine.

is of a distinctly later period of deposition, as seems

to have been assumed, I am inclined to doubt. At

any rate, it does not appear to be, as yet, definitely

proved.

My own visits to the district in the past year have

been too brief to admit of an exhaustive study,

though 1 was able to see one mine pretty thoroughly

and visit one or two others, so that what I have to

say is rather tentative than final. The early mining,

owing to the novel character of the deposits and

the want of experience of most of those in charge

of mines, was not very systematic, being largely

in the nature of trenching on the surface and dig-

ging out the rich ore immediately in sight. Sys-

tematic exploration by underground driving and

cross-cutting is a comparatively recent feature of

the work. I was, however, fortiinate in visiting a

mine that had been developed by an engineer of

long practical experience in managing large mines
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in Colorado, in which the facilities for underground

study were in consequence exceptionally good. This

is the Kerr Lake mine, which occupies a tract of

57 acres, part of which is under the lake. In spite

of the relatively small area of the property, this

mine has proved one of the most productive of the

district, having thus far developed five remunerative

veins, to say nothing of a ho.st of small veins, as

yet of no great producing capacity, but which may
any day develop pay-shoots. Singularly enough, the

largest orebodies, with one exception, thus far de-

veloped have been under the waters of the lake,

which is also the case with the adjoining Crown Re-

serve mine. This fact has led some of the mining

men to think there is some genetic cause which
renders the ground under. the bottoms of the many
lakes that dot the region peculiarly favorable for

the concentrat-on of rich ore, and the rights to mine
under these lakes have been purchased from the

Government at very high prices in one instance, I

believe, for over a million dollars.

The exceptional character of mining in this dis-

trict, and the favorable results of a good system

may be shown by extracts from the annual report

of operations of this mine for the year ending Au-

gust 30, 1909. The gross product for the year was
2,668,648 oz. of silver from shipments of 1072 tons

of ore and 300 tons of screenings (an average of

2489 oz. per ton), and the net profits $1,129,047, of

which $480,000 had been paid out in dividends, and

over half a million held in reserve as an exploration

fund. The aggregate length of driving and shaft-

sinking during the year was over a mile and a quar-

ter, the principle laid down by the directors being

to open up two tons of ore for every ton taken out.

Another part'cular in which the .system of work in

this mine differs from that of most of the other large

mines, is that by careful handling and sorting, only

very rich ore is produced, which is sacked, and
the necessity of large concentrating mills to treat

second-class ore (that is, ore running less than 100

oz. per ton) is obviated. I would say with regard

to the Kerr Lake mine that since the close of the

fiscal year several important new finds have been

made, and the present rate of dividend is double

that of the previous year.

One object of my visit was of a commercial nature,

that is, to form an idea of the probable permanence
of the camp as a whole. A power company had
been formed to furnish compressed air from a cen-

tral hydraulic power-plant to the mines of the en-

tire district. Such a plant is of the utmost economic

importance, because all the rocks are so hard that

it is impracticable to mine without the use of

machine-drills, but power is very expensive, owing
to the high price of coal and the uncertainty of its

supply, due to the frequent congestion of traffic on

the single line of railroad that serves in the district.

One naturally feels doubtful about the persistence

of such extremely rich ores as are found there, the

mines forming an extreme type of what in the West
are denominated 'specimen mines.' Moreover, it is

generally admitted, even among mine-owners, that
the bonanza portion of the veins almost never ex-

tends more than 200 feet in depth. Evidently the

installation of a power plant, however favorable the

conditions today, would not be a desirable invest-

ment if the mines are likely to be exhau.sted in two
or three years. The only offset to the want of per-

sistence in depth would be the multiplicity of veins

that might exist, so that with increased fac'lities

for working it would be reasonable to expect that

a constantly increasing number of productive veins

would be opened.

There has appeared recently in the Journal of

the Canadian ^lining In.stitute a paper by G. R.

Mickle on 'The Probable Number of Productive

Veins in the Cobalt District', which bears upon just

this point. The facts upon which he bases his de-

ductions, however, were gathered prior to July 1907.

and hence do not include two and a half years of

the most energetic work. He estimates that in the

productive area of under 10 square miles there are

2000 to 2500 veins, of which 90% are caleite veins

quite barren of metallic minerals: 10% contain only

occasional small amounts of metallic sulphides and

a fraction of an ounce of silver per ton, and prob-

ably less than 1% are productive silver veins. This

estimate was based on examination of certain, tracts.

not in the most productive area, that had been re-

duced in area because of the want of discovery of

actual mineral. He then proceed^ to count the ac-

tually developed veins, distribcle them among the

calculated areas of the three formations. Huronian.

diabase, and Keewatin, and to compare them with

the long-worked European districts where somewhat

similar ones are found, Annaberg and Sehneeberp

in Saxony. I shall not go into details of his esti-

mates, because the comparisons will soon lose their

force when the Cobalt district 's systematically

prospected. Thus his estimate of 66 productive

veins for the Cobalt district had, he admits, been

increased to 84 by July 1909. and the preponderance

of those he gives for the Huronian, being 53. to 6

in the Keewatin and 7 in the diabase, might be. in

part at least, due to the more vigorous prospecting

in that formation, as a result of the geological de-

ductions of the Canadian geologists. He finds that

in the Annaberg district of 21 square miles, there

were about 200 productive veins, or 0.6 of a vein

to a claim of 40 acres: and in Schneeberg. with an

area of 3.8 square miles, 150 veins were found, or

2.5 veins per claim.

In my examination of the district, what partic-

ularly impressed me. besides the exceptional richness

of the ore. was the peculiar character of the rocks

as a whole, and of the fissuriug of these rocks. The

impression produced was that the phenomena were

immensely old and had been produced under un-

usually great pressure. All the rocks are extremely

dense and hard. It is not simply that they show

evidence of great regional metamorphisni. for meta-

morphosed rocks ma,v be rather loose-textured, but

they are peculiarly close-grained, and have grown

to have a general resemblance to each other, so that

in hand specimens the Keewatin rocks, and the in-

trusive diabase are scarcely to be distinguished

from each other or in some cases from the Huronian
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graywacke. The typical Huronian conglomerate in

the vicinity of the town of Cobalt carries rather

large and generally angular fragments of granite

and other rocks that do not outcrop in the neigh-

borhood, in a fine-grained matrix of more or less

fragmental material, which might have been mo-

rainal. whereas what is called conglomerate in the

Kerr Lake vicinity is a baud of dark, homogeneous-

looking rock, like an indurated mud, in which are

rounded pebbles of similar material, the whole look-

ing like a hardened boulder till. It seems that the

suggestion of a possible glacial origin for some of

these rocks has already been made, but the absence

of a boulder till was one of the grounds on which

it was rejected. In the Kerr Lake mine this lies

between the dark greenish-gray Huronian gray-

wacke. or altered quartzite. and the underlying Kce-

Mo. 7 Vein [Eist-Wesf) iSO-Uvtl; Several Thin Parallel Veitii. Kerr Lake Mine

watin, but it is difficult to find any sharp dividing

line between the two formations. The true conglom-

erate is supposed to overlie the graywacke, but I

did not find the full series present at any one place.

At the Kerr Lake mine these two formations, the

Keewatin and Huronian, dipping gently northward
under the lake, occupy the northern half of the

claim, the rest of the area being covered by diabase,

which also bounds the Huronian on the north. Its

relations were not ascertained, it having been found
impracticable to trace the contact between diabase

iind Keewatin.

That the ore-bearing fissures are true rock frac-

tures or faults of slight displacement I feel quite

certain. They contain in the wider parts broken-
off fragments of the adjoining country-rock, they
pass continuously and without interruption from
one fortnatK)n into another, and in the conglomerates
they cut acro.ss pebbles or matrix indifferently.

Yet no gouge or sliekensided surfaces could be de-

tected, either in primary or secondary fractures,

and in some cases they are continuous with cracks

that resemble contraction joints in an eruptive mass.

The great majority of the veins are thin cracks a

fraction of an inch in width, filled with caleite

;

what the miner would designate as very tight seams.

They are generally straight and quite barren of

metallic minerals for considerable distances, and
may pass into a series of parallel fractures, one

of which will carry ore. In the case of important

ore-shoots, they then pass into remarkably well de-

fined veins 3 or 4 to 8 inches in width, carrying a

solid mass of cobalt and nickel arsenides, more or

less impregnated with native silver and with a

rather subordinate amount of gangue, mostly cal-

eite with which a little quartz is occasionally asso-

ciated. At times even greater widths are attained.

In such cases there generally seems to have been

a structural cause for the widening, such as a cross-

ing of one or more fractures, or some other deform-

ing disturbance. It is difficult to determine

whether these enlargements of the veins

are due to the primary or secondary frac-

turing ; for it is very evident, as Mr. Miller

states, that there have been two periods of

fracturing. In one instance I saw a vein

carrying native silver and caleite less than

an inch in width, crossing at a low angle a

vein 4 to 6 inches in width filled with mas-

sive cobalt ore; but in most instances the

secondary fractures are so minute as not

to be distinguishable by the naked eye.

That they do exist, however, is indicated

by the frequent sheet form of the native

silver; on one of the polished specimens I

have, properly reflected light shows very

distinctly the silver following minute

cracks across both cobalt ore and gangue,

or else following the outlines of a more or

less crystalline mass of cobalt. In the one

instance where I was able to observe the

vein in depth, below the zone of secondary

enrichment, it had identically the same

characteristics as in the levels above, where

instead of 10 oz. it carried several thousand ounces

per ton. Indeed, the miners distinguish between pay

and non-payable ore by its feel rather than by its ap-

pearance. The thin projecting sheets and points of

silver give a peculiarly rough feeling that the unen-

riched ore does not possess: but the native silver is

by no means always visible in hand specimens of rich

ore. This again is well illustrated in the two polished

specimens, which are from the No. 3 vein in diabase

of the Kerr Lake mine; one the ordinary enriched

silver which averages over 2000 oz. of silver to the

ton : the other taken from the 350-ft. level only a

few feet below the rich ore, which carries less than

10 oz. of silver. In this latter specimen, however,

polishing has disclosed several little points of native

silver scattered through the generally thin white

mass of cobalt ore. The niccolite that is present is

only distinguishable with a glass as faint copper-

colored spots in the general white mass.

In some cases the ore passes from one fis.sure sys-

tem to another that makes a decided angle with it,

thus producing a crooked vein. A marked instance

is the No. 7 vein of the Kerr Lake mine. From the
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shaft the rich silver vein runs due north for several

hundred feet, then bends sharply to the west. There

are two systems of narrow ealeite veins here, one

running due north, the other nearly east and west.

The No. 7 vein, as it is called, has thus far been
traced 700 ft. in pay, that is, in ore that runs from
2000 to 4000 oz. The west branch has been traced

to the west boundary of the claim, and is apparently

a continuation of the famous Crown Reserve vein,

which, like the No. 7 vein, is mainly worked beneath
the waters of the lake. In tracing the No. 7 vein

westward, another rich vein, the Macdonald, was
struck, which runs northeasterly, and near the junc-

tion the No. 7 vein attains a width of 22 in. The
vicinity of the junction of. these two veins has evi-

dently been a region of unusual disturbance. The
veins there vary greatly in strike, are very irregular

in width, less continuous than usual, yet as a whole
they are exceptionally wide and very rich in silver.

The narrow calcite vein which forms the normal
continuation of the north-south portion of the No. 7

vein has been followed several hundred feet north
without developing pay-ore. At 200 ft. north of

where No. 7 vein bends to the west, an exploring
drift has been driven eastward on an east-west cal-

cite vein that for over 200 ft. was a mere line in

the dark homogeneous graywaeke; then it began to

widen, and split into several parallel cracks, which
after a little merged into a 4-in. ealeite vein, and
then suddenly, in a short distance, developed a 6-in.

vein of 4000-oz. silyer ore. A cross-vein running
northwest, carrying silver in considerable amount,
had already been cut by the exploring drift, about
a hundred feet back.

The most regularly remunerative vein in the

mine has been the No. 3 vein in the southeast corner

of the claim. This is a north-south vein, nearly ver-

tical, and averaging 2 to 4 inches in width. Its pay-

shoot is 300 ft. long and has been followed to a

depth of 350 ft., where the ore suddenly stopped.

This is entirely in diabase, whereas the No. 7 vein is

in Huronian graywaeke. So far as developed it

is remarkably straight, and there is no essential

difference in character of fracturing in the diabase

or the Huronian. As I have already said, I was
particularly impressed with the close character of

the fractures, in strong contrast with those we are

accustomed to see in the Rocky Mountain region,

where width is measured by more feet than these

have inches. It may be that it is less close in the

mines near the town of Cobalt, where the coarse

conglomerates prevail and ore containing up to 50

oz. of silver is found in the wall rocks, so that

mills have been built for concentrating such mate-

rials, but it is a difference rather of degree than
of kind, as far as my observations went.

I could find no evidence that the silver had been
introduced from ])elow by a later accession of metal-

bearing solutions, as seems to have been implied, if

not explicitly stated, by those who have written on
the subject, and I am inclined to believe that the

second period of fracturing has served simply to

furnish channels for descending silver solutions. I

further believe that the reason that in the earlv

veins the very rich ores did not extend far into the

underlying Keewatin is to be found less in the fact

that the Keewatin is unfavorable to the formation

of fissures, than because the downward limit of sec-

ondary enrichment had been reached about at that

depth. The change from rich to poor ore is cer-

tainly a remarkably abrupt one. In the No. 3 Kerr
Lake mine, it occurs within 20 ft. or so, and in

the No. 7 vein at the shaft it has been said that

within two feet the ore dropped from 2000 to 20 oz.

The depth at which this change takes place is ex-

tremely variable. There are cases in which it has

occurred within a few feet of the surface, and as

already stated in the No. 3 Kerr Lake vein it is at

a depth of over 300 ft. That denser, more plastic

rocks may have an unfavorable influence, since in

them there is less likelihood of cracks that are suflfi-

ciently open to admit the de.scending solutions, is

quite probable, but there does not seem to be any

general association of this condition with the bot-

toming of the bonanzas. I have in mind a single

ease. In the north-south portion of the No. 7 Kerr
Lake vein, the bonanza seemed to stop at a band

of dense black indurated slate which dips north-

ward with the other sedimentary formations, but

is above the so-called Huronian conglomerate, al-

ready spoken of as resembling a tillite. In the

northwestern part of the claim, however, where

this slate band has not been distinctly recognized,

the bonanza has alreadj' gone down 50 ft. below

the horizon the slate should occupy, and has reached

a depth of 190 ft., whereas at the shaft it stopped

within 100 ft. of the surface. At other points ob-

served there seemed to be no change of rock asso-

ciated with the bottoming of the bonanza zone.

The microscopic study of polished specimens of the

same vein in and below the bonanza discloses, as

the main difference, the absence in the latter of the

minute cracks traversing the vein material that char-

acterize the former, and that evidently have served

as channels for the introduction of the silver.

Mr. Van Hise has stated, as a general truth, that

openings in the zone of fracture of the rocky crust

gradually decrease in size as depth increases, and

doubtless many of you have had occa.sion to observe,

as I have, cases where the opening of a given fissure

vein decreases very perceptibly as distance from

the original surface increases, and that a fissure-

opening that may have a width of many feet in

its upper part, if followed to sufficient depth, is

found to end in a series of very small cracks whose

width is to be measured in inches rather than in

feet. It would seem, therefore, that the natural

conclusion to be drawn from the extreme narrow-

ness of the fis.sures in the Cobalt region is that they

were originally formed under the pressure of a

great weight of superincumbent rock or at great

depth below the then existing surface; hence that

the greater part of these original fissures has been

eroded away, and what we see today are merely

the roots of veins that once could have been meas-

ured in thousands rather than hundreds of feet.

The question then is, what evidence is to be found

in the geological history of the region that would
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justify this conclusion? Let us search and see.

The geology of the region to the north of the

Great Lakes and west of Hudson Bay has not yet

been worked out in detail, but its general character

is assumed to be a great plateau of low relief,

comjiosed largely of pre-Cambrian rocks in which

are patches of early Paleozoic beds that have es-

caped erosion, presumably through being enclosed

in synclinal troughs, in like manner as have the

Triassic beds which are found to be infolded with

the crystalline schists in the Piedmont region west

of Washington. The veins, as has been seen, cut

through both series of pre-Cambrian rocks as well

as the igneous rocks that have been intruded into

them, but so far as known did not penetrate the

Paleozoic sediments, and are hence assumed to be

of pre-Cambrian age. From the manner in which

the exposures of the two unconformable members

of the latter series are di.stributcd. it is evident that

there must have been a considerable period of ero-

sion before the Paleozoic beds were deposited over

them, though there seem to be no criteria for esti-

mating the length of that period. Since these beds

were deposited, however, and the region has been

again raised above the sea, it has been exposed to

sub-aerial degradation continuou.sly up to Glacial

times, which in itself is a much longer period than

the entire existence of the ores of Mesozoic or Ter-

tiarj^ age, which constitute by far the greater part

of the ore deposits of the Rocky Mountain region.

The evidence afforded by the peculiar character of

the phenomena of secondary enrichment at Cobalt

furnishes, to my mind, a still more convincing argu-

ment in favor of the assumption that the veins,

both primary and secondary, are extremely old and
have been exposed to degradation for an immensely
long period, for secondary enrichment and degrada-

tion are processes that go on pari pasdu, and in a

given region are neces-sarily coordinated. It seems

fair to presume, then, that the erosion and wearing
away by the continental glacier was only the em-

phasizing of a similar process that had been going

on, though at a slower rate, for mijch longer periods

of time. Secondary enrichment of ore deposits pro-

ceeds in a sort of arithmetical progress. As the

vein with its enclosing rocks commences to wear
away, certain of its metallic contents, rendered sol-

uble through oxidation, are leached down and re-

deposited at a lower level, which we call the zone

of sulphide enrichment because the ore in that re-

gion is abnormally enriched. But this enriched

zone is gradually brought nearer the surface by con-

tinued wearing away of the latter; hence increas-

ingly richer material is carried down, and the zone

of secondary enrichment is constantly increasing in

richness; but the primary ore beneath this zone,

which is not reached by the enriching solutions,

remains constant and unchanged in the condition

in which it was originally deposited. Thus there

seems no limit to the • amount of enrichment that

may take place, provided sufficient vertical extent

of original vein is provided, and enough time al-

lowed for wearing it down to its roots.

The exceptionally rich ores are not confined at

Cobalt to any single mine, or to the veins in any

one formation, and the change from bonanza ore

running several thousand ounces to that containing

only enough to be counted on the fingers is abrupt

and rapid wherever it takes place. It is a change,

moreover, that can not be explained on the assump-

tion made by the Canadian geologists, that the sil-

ver is a later addition to the contents of the veins,

if by this they mean, as I assume they must, that

it came from the same general deep-seated source

as did the cobalt and nickel. For if such were the

case, it is impossible to understand why the rising

solutions should carry up their silver contents, prac-

tically without spilling any by the way, until they

had nearly reached the surface, and then suddenly

dump the whole load within an extent of com-

paratively few feet. Furthermore, it does not

appear that the secondary cracks have extended be-

low the bonanza zone. Hence the assumption of

exceptionally long periods of erosion, and corre-

spondingly great vertical extent of veins that have

been eroded away seems, if the facts have been cor-

rectly interpreted, to be the only explanation that

.suits the case.

The chemistry of the processes of secondary en-

richment that have gone on here presents some

new and interesting problems, that are well worthy

the attention of those geologists who have the nec-

essary time and energy to devote to it. Hitherto

we have had to do in such studies only with the

sulpho-salts of the metals, but in the present case

it is their combinations with arsenic and antimony

that form the predominant minerals. In the pres-

ent reasoning it is assumed that the chemical action

of the latter would have been of the same general

nature, differing only in degree from that of the

former, but the actual reactions that take place

are probably more complicated, and stand in need

of special investigation in the laboratory. The

sulphates of the metals are in general more or less

soluble and are carried down in descending atmos-

pheric waters to be reduced to sulphides in contact

with largo masses of unaltered sulphides. For the

present it is assumed that the same is true of anal-

ogous compounds of arsenic and antimony. Precip-

itation takes place more readily in proportion to

the relative insolubility of the sulphides. Now the

silver sulphides are relatively more insoluble than

cobalt, nickel, or iron sulphides, and silver, more-

over, is, next to gold, the metal most readily reduc-

ible to the native state, so that it is easy to under-

stand that it may be precipitated in the metallic

state, as well as in the state of sulphide or arsenide.

On the other hand, in reapproaching the surface,

this metallic silver may easily combine again with

sulphur or arsenic, to form a sulphate or arsenate,

in the presence of sulphides and arsenides of the

other metals that are being oxidized, and then re-

sume its downward course.

The safest guide in reasoning about such deposits

is the study of analogous forms of ore deposits

whose geology has been carefully worked out. A
most instructive parallel is furnished by the de-

posits of Kongsberg in Norway as described by J.
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H. L. Vogt.* These deposits occur also in pre-Cam-

brian rocks, intruded by both acid and basic erupt-

ives, but the significant point of resemblance with

the Cobalt deposits is that the greater proportion

of their value lies in the native silver. The very

rich ore is found where the veins cross the fahlbands

(or brown bands) which are belts of schist impreg-

nated with pyrite. It had long been a puzzle to

geologists to understand the reason for this enrich-

ment in the fahlbands, and to Vogt apparently

belongs the credit of determining that it was be-

cause of the presence of pyrite, which he assumed

had by partial decomposition given out enough sul-

phuretted hydrogen to precipitate the silver from

its solutions as sulphide. In these mines it is not

uncommon to find bunches of native silver with a

core of argentite, and native silver forming a thin

coating over masses of argentite or pro.iecting out

of them in wire form. Similar phenomena are found

in connection with the relatively rare occurrences

of proustite (the sulph-arsenide of silver). Hence

he reasons that the native silver must have resulted

for the most part from the reduction of the svilphide

in the presence of carbonaceous matter, so-called

anthracite, which also occurs. (Graphite is said to

be found at Cobalt.) Some of the silver, he reasons,

must have been deposited as native because it rests

at times directly on galena, blende, etc. At the

time Vogt wrote, the theory of secondary enrich-

ment as it is now understood had not been devel-

oped, and it does not appear from his descriptions

whether there are any secondary fractures such as

would have admitted of enrichment by downward-

seeping waters, but from the manner of occurrence

of the ores it seems likely that this process must

have been an important factor in forming these

deposits, and that they might be detected if spe-

cially sought for. His assumption, as was natural

at that time, was that the present distribution is

that of original deposition, the only secondary ac-

tion having been the reduction of the sulphide. In

the Kongsberg mines native silver is still found at

depths of about 500 metres, but the tenor of the

ore is said to have fallen off very greatly with in-

creasing depth. They differ from those of Cobalt

in carrying no such large amounts of cobalt and

nickel, and in being prevailingly sulphides, rather

than arsenides and antimonides. They are the only

other important mines that I know of in which the

main value is in native silver, the proportion of

sulphide ore being estimated by Vogt at 5 to 10%,

while others have assumed it to be even less. The

total production of the Kongsberg mines is esti-

mated to have reached a value of over 137 millions

of marks, while Cobalt is producing today over 20

million ounces of silver per year, and bids fair to

produce as much or even more for many years to

come.

Kern River Oilfield

Accidents in mines are very often the result of

carelessness—most often of the victims themselves

;

for miners are notoriously unmindful of the dangers

about them.

By J. H. G. Wolf

In reviewing the output of the various oilfields

of California, one of the most striking showings is

the wonderful uniformity of the yield of the Kern

River field. Watts, in his valuable work, the 'Oil

and Gas-Yielding Formations of California',* gives

the number of producing wells in Kern county in

August 1909 as 163, distributed as follows: Kern

River field, 130 ; Sunset field, 17 ; McKittrick field,

16. The yield for Kern county that year was (U. S.

Geol. Survey figures) 892,550 bbl. ; it is probable,

therefore, the Kern field produced 750,000 bbl. in

1900, its initial producing year. By 1901 the wells

of the Kern River field had increased to 559 in

number, and the county's yield to 4,493,455 bbl.;

the following year there were 800 wells, and the

yield 9,705,703 bbl., while by 1903 the yield of the

county had leaped to 18,077,900 bbl. annually, and

that of the Kern River field to approximately

14,000,000 bbl. The latter year marked the build-

ing of the pipe-line to tide-water (K«rn River field

to Point Richmond on San Francisco bay, 278 miles)

which afforded a convenient and economical method

of transport for the oil, steadied production, and

built up markets.

From 1903 to 1909, inclusive, the Kern River field

produced a net of from 13,000,000 to 14,500,000 bbl.

annually (the latter figure being for 1909), while

by December 1909 the number of producing wells

had increased to 1375 of the 3950 wells on the beam

in California at that time. The output fluctuated

with price and consumption, yet the area from which

the supply was drawn was not extended after 1901,

and up to March 1910 it remained practically con-

stant at nine square miles. The southwest and

northeast sides of the field are being extended now

with satisfactory results, which will add to the area

to be pumped. The net yield of Kern county, or

the amount actually shipped in the ten years from

1900 to 1909 was 139,296.609 bbl., according to the

U. S. Geol. Survey. Allowing one barrel for pro-

ducing and marketing seven, and disregarding the

quantity consumed in development work, the gross

production was probably 159.196,124 bbl.. of which

the Kern River field produced at least 125,000,00a

and possibly 130,000,000 bbl. Statistics present

dry facts unless put in a form to be digested and

to bring out the commercial importance of what is

under consideration, or to permit scientific facts to-

be deduced therefrom.

Referring directly to what may be taken from

the figures presented by the Kern River field statis-

tics, the following summary is given: (l^l The SOQ

producing wells in 1903 yielded a net of 17.500 bbl.

each. (2) The 1375 producing wells in 1909 yielded

a net of 10,600 bbl. each, hence apparent declnie

in yield per well in six years on the assumption

that all the wells were drilled in equally prolific

ground (which is not true) was, roughly 39%. (3)

*Jour. f. Prak. Geol, Vol. VII (1899), p. 113. State Mining Bureau, Bulletin No. 19, 1900.
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The gross yield of 125,000,000 bbl. came practically

from 3000 acres of developed or drilled-up land,

representing one well to 2.25 acres ; hence the gross

yield per acre was -41,700 bbl. (4) If the decline

in yield per well was 39% in six years, and the

quantity extracted 41,700 bbl. per acre, the gross

to be extracted from these 3000 acres is theoretic-

ally 107,000 bbl. per acre, or the 6000 acres of the

field may yield a gross of 642.000,000 bbl. petroleum.

(5) It is neither safe to estimate nor is it reason-

able io suppose that the rate of decline in yield

will continue constant at the above figure, nor that

the amount of oil that can be extracted profitably

will equal that theoretically extractable; nor is it

correct to assume that the pumping from the 3000

acres already developed has not drawn down the

general oil-level, or its general plane. It is allow-

able to assume, however, that the developments of

the present edges of the field will extend the area

to be pumped possibly 10%, that methods will be

devised to extract the oil which is mingled with

water in the sands above the main oil measures, and

which is not sought now, and that when the field

is fully drilled and the wells are reduced to pro-

ducers of from 2 to 5 bbl. each (as the wells in

the Los Angeles fields are today), cheaper methods

of pumping will then have been devised. Experi-

ments in pumping with electric motors will be at-

tempted in 1911. In light of these considerations,

it may not be far wrong to place the amount of oil

in the ground at the theoretical 642,000,000 bbl.

The Baku field in Russia produced between the

years 1859 and 1897 the enormous total of 648,000,-

000 bbl. : the field is still producing and yielded

during 1908, according to the statistics of the U. S.

Geol. Survey, 55,863,000 bbl., or 90% of the Output

of the Russian field. The physical conditions under
which the deposit exists in the Kern River field are

more like those of the Baku than any other prom-
inent field ever opened : that is. the oil lies in a grav-

elly reservoir in strata of fine and coarse sands

mingled with kidneys of clay and shales, the forma-

tion being incoherent, as are also the covering

strata. The sketch in the next column is a cross-

section taken across the north side of the field

along a section line. The dip of the oil-formation

along that line is 2° 24'. (6) The theoretical period

of exhaustion of the 1375 wells pumping on Janu-
ary 1, 1910. on the premises stated in (4), is 15

years, hence the date of the ultimate exhaustion of

the field is dependent upon the rate at which the

drilling of the future is conducted, and upon the

manner in which the encroaching water is handled.

(7) During the calendar year 1909, seventeen prop-

erties on the north side from which figures were
obtainable marketed from 143 wells drilled upon
these particular properties, whether old or new
wells and whether or not each well was kept con-

stantly pumping, a total of 1,802,937 bbl., or 13,608

bbl. per well per annum, which is 2008 bbl. above
the average for the field for 1909. The property

which made the best showing was on the north edge

of the field and yielded 17,760 bbl. per well. This

production of 1,802,937 bbl. was drawn from 295

acres of developed ground (one well to 2.06 acres),

or the net product per acre was 5820 bbl., or 6650

bbl., gross.

The foregoing exhibit shows that each acre

of developed ground in the Kern River field has

produced to date 41,700 bbl. petroleum. How much
more is extractable is not known, because of the

ever-recurrent question, when will the water drown
out the oil measures? Judging from the way the

present encroachment is being handled in the

southern portion of the field, the loss in the yield

from this source will not be a serious one for some

years. There remain approximately 3000 acres of

proved ground to be drilled, much of it situated in

the heart of the field, where the original saturation

was very high. Another method of calculating the

possible j'ield is by taking the thickness of the oil
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Cto%i-St<.\\on in Kern River Oil Field.

sand to be an average of 200 ft. and, assuming the

voids in the sands to approximate 35% and all com-

pletely saturated, there are 70 ft. thickness of oil

and gas under each acre of ground. If 50% of

the above 70 ft. be extractable, and the gas content

be 50% of the latter, the number of feet of solid

oil extractable is 17 ft. 6 in., or 135,625 bbl. per

acre. The gas-pressure, however, which is the prin-

cipal means for the expulsion of the oil from the

measures, will have died down long before any such

quantity is recovered from the area, and the ulti-

mate yield, therefore, is a matter of conjecture and

not of precise calculation.

Bulldozing is a term used to indicate the process

of breaking large boulders in open-cuts, or in stopes,

by placing powder on top of them and exploding

it in the usual manner. At some mines the men

place pieces of rock, weighing from 3 to 10 lb.,

on top of the charge of powder, presumably to pre-

vent the fuse from being shaken loose by the dis-

charge of neighboring shots. The practice is an

extremely dangerous one, for these pieces of rock

fiy through the air to incredible distances, and are

a far greater menace to the men than the fragments

flying from the boulder itself. If the charge of

powder and the fuse require protection such as sug-

gested, a few handfuls of sand or of fine rock will

answer the purpose just as well as a lot of rock

fragments, and the fine material is without danger.
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Valdez Creek Placers

•Valdez creek is one of the vipper tributaries of

Susitna river, which flows into Cook inlet. It is

about fourteen miles long and lies in the mountains

flanking the Alaska range, flowing into the Susitna

from the east. Its broad valley is floored with

gravels that are largely the product of glaciation.

All its largest tributaries rise in the mountains south

of Valdez creek. They include Timberline, White,

and Roosevelt creeks. Rusty creek and Lucky gulch

are tributaries of White and Roosevelt creeks, re-

spectively. The total gold production of the Valdez

Creek district up to 1910 has been approximately

$260,000.

The most productive part of Valdez creek

proper is the lower two or three miles of its course

and includes about one mile of the stream. In addi-

tion to the placers of the creek, Lucky gulch, which

is about seven miles from the main Valdez Creek

camp, produces gold and, as has been intimated,

prospecting on Rusty creek during a number of years

has given good grounds for believing that that

stream also will become a gold-producing stream.

During 1910 most of the mining on Valdez creek was
confined to four creek claims and to the Tammany
bench claim. Mining began here in 1903 and at

present the richest part of the creek claims, so far as

they are known, are nearly worked out. The Tam-
many bench claim, however, which is the richest

property yet discovered in the region, continues to

yield as it has in the past, and there is no reason to

suspect that it will not do so for some time to come.

This part of Valdez creek flows in a canyon cut in

slate and the overlying gravel deposits. The canyon

has its greatest depth, 170 ft., in the vicinity of the

so-called Monahan tunnel, which is the adit to the

Tammany bench, just mentioned.

The gravel ranges from 3 to 8 ft. in thickness and
consists of slate, schist, and granite, together with a

small proportion of light colored porphyritic intru-

sives and dark basaltic and tuffaceous material. The
gold of Valdez creek differs considerably in appear-

ance. Part of it is flat and smooth, but another part

is rough and little worn. Much 'ruby sand' and a

little 'black sand' is associated with it. The gold-

producing gravels of the Tammany bench fill an old

canyon formed long before the present canyon of

Valdez creek was cut. It intersects the present can-

yon at an angle of about 45°. Its bottom is 60 ft.

above the level of the creek, so that the Monahan
tunnel is at that elevation also, thus affording an

excellent dump for the washed gravel. Most of the

gold is found in the lower 5 ft. of the gravel, and the

output of this tunnel alone is nearly half the total

production of the district.

Lucky gulch is occupied by a small stream, little

more than a mile long, coming down from one of the

mountains south of Valdez creek. It is a narrow
V-shaped gulch cut in slates that dip to the north at

•Condensed from a report now being prepared by Fred
H. Mofflt, of the U. S. Geological Survey.

about the same rate that the stream falls. A notable

feature of Lucky gulch is that a large portion of its

gold is in coarse nuggets, two of which weighed 52

and 32 oz., respectively. Owing to its situation on

the north side of the mountain and to its small drain-

age area the stream derives its water largely from

melting snow, and its flow in consequence is at times

inadequate for use in mining.

. Rusty creek, the largest tributary of White creek,

is four and a one-half miles east of the camp on

Valdez creek. It heads in a complex of slates, tuffs,

and basalts, but most of its course is in slate. Pros-

pecting has been done on Rusty creek for three years,

yet it was not till 1910 that results of much promise

were obtained. A large cut, several hundred feet

long, was made in the creek bed by 'booming.' The

gravels filling the old gulch, as it seems to be, include

an upper deposit of unsorted glacial debris, from 10

to 20 ft. thick, made up of basalt and slate. Below

this is another deposit of fairly well sorted gravel

and coarse sand with distinct cross-bedding. The

cut contains many large boulders, derived chiefly

from the upper glacial deposit. Most of them are of

basalt, but a few are of granite. The cut is 25 ft.

deep in places and has a rock wall on its east side,

but its west wall is gravel. Small benches on the

rock-wall side yielded good prospects in gold all the

way down, and the bottom of the cut was especially

encouraging. The stream gives good promise for

future production.

The Tammany bench claim and the adjoining ereek

claims are favorably situated for hydraulic mining.

Valdez creek affords an abundant supply of Avater

under good head which can be utilized with com-

paratively small expense and labor. The creek pro-

vides dump room.

Two difficulties that the miner must face in this

district are the high cost of transportation and the

unusual proportion of large boulders in all the gravel

of the main stream. Rusty creek is somewhat more

fortunate in respect to the boulders, for it was out

of the influence of the glacier that moved down Val-

dez creek, and thus did not receive the large contri-

bution of diorite boulders that filled the main stream.

Freight rates from Valdez to Valdez creek average

approximately 30c. per pound, but there should be

some reduction in this rate when the Copper River &
Northwestern railway is completed. The improve-

ments that have been made in the military road from

Valdez to Fairbanks will also make the conditions

for mining on Valdez creek more favorable, since it

will lessen the difficulty of communication with the

outside. Valdez creek is 65 miles west of Paxsons,

on the military road, but there is no well-marked and

regularly traveled trail to the road, since there is

little summer travel between them. Freight is

brought in during the winter by way of Gulkana.

IMaclareu. and Susitna rivers, which afford an ex-

cellent winter trail.

Some of the early-day hydraulic-mining plants in

California cost over $500,000. This included reser-

voirs, ditches, flumes, and the other improvements

necessary to the operation of the mines.
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An Old California District

By A. F. McEwEN

Sawyer's Bar is on the north fork of the Salmon

river, about 65 miles from the railroad at Yreka in

Siskiyou county, California, and in days gone by

was a little place. The region in general is very

mountainous, Tanner's peak, one of the highest

points in the vicinity, being 7000 ft. above sea-level.

The properties here described are at altitudes rang-

ing between 1500 and 2500 ft., above the north fork

of Salmon river. Timber for mining purposes is

abundant. The old 20-stamp mill and other ma-

chinery at the property I examined recently were

driven by electricity, the power (which could be

considerably augmented) being furnished from the

river at Sawyer's Bar. Water for milling and do-

mestic uses is readily available. The annual snow-

fall is fairly heavy, though the seasons vary con-

siderably in this respect. The orebody, from 2 to

5 ft. wide, is between slate walls, and con-

sists of quartz, carrying arsenopyrite. As

thus far exposed in the various workings,

these quartz-veins lie somewhat flat. The

average dip may be set down as 15°, with

a strike a little east of north. As a matter

of fact, the d'p of the vein varies consider-

ably throughout this entire zone, and at

certain points on the property the vein

takes a sudden and steep (45°) inclination.

Winzes have been sunk at such spots in one

or two instances,, but at the time of my visit

these were full of water, and in any case

(as far as I can gather) the work was alto-

gether inconclusive in its bearing on the

question of dip, at increased depth.

As a result of the conditions here, notably

the dipping of the vein into the mountain at

a small an<,'lt'. and the subsequent heavy erosion of

the mountain itself, the vein is exposed along its dip

at sundry points for a distance etiuivalent to several

thousand feet, if these pomts were in line with each

other on the dip. which they are not. From this

same point of view a vertical depth of about 1000

ft. may be said to be attained between two of the

adits which were driven on the vein; although it

must be understood that these adits are a long dis-

tance apart horizontally. Evidences of considerable

movement in the vicinity of the vein are abundant,

such as contortion of the slates, the frequent pres-

ence of gouge matter, etc. This extensive property

was opened up by numerous adits, driven usually on

the vein itself from its exposed outcrops on the

mountain-side. Many of these workings are now.

of course, quite inaccessible; but, as far as was
practicable, I carefully sampled the whole of the

ground. Some extremely rich ore has undoubtedly

been taken out in the past, and although at the time

of the last run in 1908 all the ore then developed

was put through the old 2-stamp mill, good as.says

can still be obtained over fair widths of vein at

several underground points. A 2-in. seam of banded
quart/. (>nnt;iiniii<r n'l'Ii siilfihi'los. jmsnycd by my-

self, yielded $1611 in gold per ton; while 27 in. of

quartz overlj-ing this same rich streak, assaj'ed $11

per ton. The average assay value of the ore treated

in the past seems to have been from $10 to $12, but
the loss in the tailing was heavy.

These properties have been operated intermit-

tently for at least 47 years, and have several times

changed hands. Statistics of their production for

this period are uncertain. Still from the data avail-

able, it may be safely stated that the gross output

has been in the neighborhood of $600,000 or $700,000.

Assuming it to have been satisfactorily established

that the placer gold, recovered from what is known
as Eddy's Gulch basin, below the quartz properties

in question, was derived from the disintegration of

the gold-bearing veins, which exist in the mountains

above, the yield of placer gold becomes a matter of

some interest. The north fork of Salmon river in

Siskiyou county is credited with a production of

$25,000,000 during 60 years of placer operations. It

is estimated that Eddy's gulch, which runs into the

Sawder's Bar, Siskiyou County, California.

north fork of Salmon, has alone yielded over $3,000,-

000. As a matter of fact, hydraulic mining is still

in progress on a small scale. Concerning the future

outlook for the quartz properties, I may say that

exploration might reasonably be undertaken at a

number of points underground with a fair prospect

of success.

The depth at which water may be reached in an

undev<>loped mine, and the amount that will be pres-

ent when it is reached are very uncertain. At many
mines the water-level is surprisingly near the surface,

and in this altitude and topography have little in-

fluence. For instance, on Mount Union, southeast

of Pre.scott. Arizona, the water-level in mines not

drained by adits is close to the surface. This is at

an altitude of nearly 8000 ft., though down the val-

ley of the TIassayampa river, which heads on Mount

Union, there are mines over 200 ft. deep in which

no water has been found. Some mines make a large

volume of water between the surface and the 1000-

ft. level, but little or none below that depth. The

Silver Islet mine, situated on a small island in Lake

Superior, was worked to a depth of 500 ft., and

was a remarkably dry mine.
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Tin in Malaya

By F. Douglas Osbobxe

The chief sources of the world's tin supply are

the Malay Peninsula, the islands of Banea and Bil-

liton, Bolivia, Australia, Tasmania, Cornwall, Nige-

ria, the Transvaal, Swaziland, and China. Tin is

also produced in New Zealand, Burma', the Congo

Free State, Korea, Japan, Spain, Portugal, Central

Europe, France, and Alaska, but not in important

quantities. Of the sources named, the Malay Penin-

sula is the most important, as from there comes

more than half of the total supply. Situated at the

southeastern extremity of the continent of Asia,

5cjfc or M'/ei.

Ma/ay Peninsula.

the Peninsula consists of a narrow strip of land

varying in width from less than 50 to nearly 200

miles, and extending from latitude 13° 30' N. to

1° 18' N. The northern part of the Peninsula is

feudatory to Siam, and in this part the mineral re-

sources have hardly begun to be developed. Toward

the south are the Federated Malay States, which,

under British protection, have so wonderfully de-

veloped during the past thirty years. It is from

these States, Perak, Selangor, Negri Sembilan, and

Pahang that the majority of 'Straits Tin' comes.

In 1909 the amount exported was little short of

49,000 tons.

That mining for tin in these States has been going

on for long years, there is evidence in the form of

Abstract of a paper read before the Royal Society of

Arts, London.

old workings all through the country; but it was

not until the advent of the Chinese that any con-

siderable quantity was produced, and only since

their factional fights, which led to British interfer-

ence and subsequent protection, that the States have

rapidly developed and become the mainstay of the

world's tin supply.

The tin exported from the Federated Malay States

is almost entirely won from alluvial deposits. The

most important of these are in Perak and Selangor,

Perak being at present responsible for about 56%
of the total. From the Federated ]Malay States

during the twenty years, 1890 to 1909, there has

been produced 873,703 tons of tin, or an average of

43,685 tons yearly. This production was distributed

as below

:

Tons.

Perak 447.900

Selangor 329,564

Negri Sembilan 73,315

Pahang 22,924

The maximum production was made in 1905, when

the output for the States reached a total of 50,991

tons; since then the production has diminished

slightly, 48,743 tons being produced in 1909, and

it appears as if there will be a greater falling off

during 1910 (total, 45,000). Almost the whole of

this production comes from alluvial workings, as

at present, with the exception of the mines of the

Pahang Consolidated in Pahang, and some workings

in the Kledang range of hills near Ipoh in Perak,

no lode mining is carried on, and the total produc-

tion from these two sources does not exceed 1200

tons per annum. The chief centres of the alluvial

workings are the Kinta valley in Perak and the

flats near Kwala Lumpur in Selangor drained by

the Selangor and Klang rivers. In these places it

is hardly an exaggeration to say that tin occurs

everywhere, from the surface of the ground down

to depths of 250 ft., on the flat land, in the valleys,

and high up on the mountains.

The Kinta valley, which is so enormously rich in

tin and which is typical of the characteristic de-

posits, is the valley drained by the Kinta river, the

most important tributary of the Perak, with which

it runs parallel in a southerly direction, the Kledang

range forming the watershed between the two rivers

and the boundary of the Kinta valley on the west.

On the east of the valley is the main range of the

Peninsula. The valley is about 30 miles long by

12 wide and is very flat, the mountains on each side

rising abruptly. Mining villages, well laid out and

tidy, are scattered throughout, connected by well

made cart-roads, and the main railway runs through

the centre. The main geological features of the

valley may be described as a floor of highly crystal-

line limestone or marble, usually white in color,

and lying in the centre of the granite mountains.

On the east side this limestone forms a series of

wonderful pinnacles or hills, rising in cases as high

as 2000 ft. above the surrounding country, covered

by dense jungle scrub, and honeycombed by caves

and fissures. It has been weathered to a very ir-

regular surface, forming innumerable small pinna-
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cles and crevices, is non-fossiliferous, and its geo-

logical age is unknown. The mountains on either

side are composed of intrusive granite, which has

doubtless been the cause of the upheaval and con-

tortion of the limestone, the intrusion of the gi-anite

having probably occurred simultaneously on both

sides of the valley, and thereby squeezed the lime-

stone into the extraordinary shapes which it has

assumed.

The tin deposits are extremely irregular and fol-

low no well defined lead. The richest occur in the

vicinity of the granite foothills, much tin being occa-

sionally concentrated in the fissures left at the

junction of the granite and limestone, as in the case

of Tronoh and Lahat. The channels and crevices

in the limestone valley bed invariably are rich in

tin, and it is from these shallow deposits that the

majority of the tin is won by the Chinese workers.

The tin wash may be sandy or heavy clay ; it may
occur in layers separated by barren ground, or the

whole of the ground from surface to bedrock may
carry tin : and as in the valley the holes and crev-

ices in the limestone are filled with tin-bearing

ground, so it is in the hills, even up to heights of

1200 and 1300 ft. Isolated deposits from time to

time are found in the limestone, the most notable

of these being the Tambun mine, from which in

1903 as much as 350 tons of tin ore was won during

one month, and the average for the year was some

250 tons per month. There being no connection be-

tween this deposit and any other of considerable

value makes it all the more difficult to evolve a

reasonable theory as to the origin of the mineral,

more especially as, in the case of Tambun, the tin

is much less water-worn than is the case in many
of the cave deposits in the hills, which are much
closer to the granite ranges, from the weathering

of which the alluvial tin was most probably derived.

Mr. Serivenor, the government geologist, is of the

opinion that it is much more probable that the bulk

of the alluvial tin has been derived from the ma.s.ses

of jiegmatite, lodes, and stockwerks which take part

in the formation of the low rolling country at the

foot of the high ranges, than that it was derived

from the high granite mountains. In his report for

1904 he states that undoubtedly the bulk of the tin

found in the Tronoh mine had its source in the hill

lying to the west of the mine.

If this theory is accepted, it becomes still more
difficult to account for the presence of alluvial de-

posits high up in the limestone caves and on the

mountains. My opinion is that the bulk of the tin

deposits of the Federated ilalay States came from
the weathering and erosion of lodes that existed in

the granites and schists. Even close to the foot-

hills, the tin deposits are almost invariably much
water-worn and rounded, which naturally leads to

the conclusion that they have traveled a consider-

able distance. Then, if the tin came from high gran-

ite hills, it is a simple matter to account for its

presence in the high eaves and fissures of the lime-

stone cliffs, for where the granite pushed through
and distorted the limestone, huge crevices are left

which would catch the detritus subsequently washed

down from above, and, acting as receptacles for

large bodies of water, hydraulic power would be

provided, capable of forcing the alluvium through

channels in the limestone and to considerable

heights.

Most of the tin is found on the west side in an
almost continuous line from Taiping to the north

to Seremban to the south, and an interesting fea-

ture is that their extent and value seem to diminish

toward the south. Prom this it might be deduced
that the main source of the supply was the moun-
tains of Perak. On the east coast the tinfields are

less numerous, and more scattered ; the deposits are

of a more recent period, and, as the bedrock of the

alluvial workings is generally granite rock, there

seems but little likelihood of discoveries being made
here of new field$ which will equal in richness those

on the west coast. It is probable, however, that

CHINA
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Federated Malay States.

lodes of considerable importance may in time be

discovered and worked in the eastern States.

For the 'development, in the future, of the tin

resources of the Federated Malay States there is

no doubt that modern machinery and abundant cap-

ital are necessary. The shallower, richer, and easier-

won deposits having become exhausted, those re-

maining require, for their development, modern en-

gineering skill and plant capable of treating large

quantities commerciall.y. The methods by which

alluvial deposits are worked may be described under

four heads: (1) Ground sluicing, with its modern

development of hydraulicking: (2) open-cut work-

ings; (3) underground workings; (4) dredging.

Ground sluicing is only practicable where a suffi-

ciency of water is available and an outlet for the

debris. It is a favorite form of mining for small

parties, little capital being required. The scene of

this class of operations is. generally speaking, some

narrow valley up in the hills. Of hydraulicking it

is not necessary to say anything, as the method is

well known. No bucket dredging has so far been

attempted in the Federated Malay States, though
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the use of bucket dredges for the recovery of gold

and tin from the river beds and flats is general in

Australia and New Zealand. Dredging by centrifu-

gal pumps is a modern adaptation of the principle

of hydraulic mining, and was first introduced in

Australia. Essentially it is hydraulicking at a low

level, the difficulty of getting rid of the tailing being

met by the introduction of a centrifugal pump which
raises it to a height at which it will find an outlet

by gravitation.

For the future development of the tin resources

of the Federated Malay States, plants of this de-

scription must be the mainstay if cheap power can

be procured. Already it has been demonstrated
practically that ground which has already been
worked Chinese fashion, and abandoned as exhaust-

ed, can be worked profitably, and it needs only the

introduction of some more economical means of

generating power than is at present available, for

the thousands of acres of so-called exhausted tin-

fields to be profitably re-worked. The substitution

of suction-gas for steam has already met with a con-

siderable measure of success in the Sungei Raya
mine in Kinta, where the plant has been intelligently

treated, and there is a scheme in prospect for gen-

erating electric energy by the water-power of the

Kinta river. Should this scheme be carried to a

successful issue, working costs, where its electric

energy is employed, must be reduced to such a low
figure that but little land in the Kinta valley and
other mining fields is too poor in tin to be profitable.

So far the alluvial resources only have been dealt

with; but, in addition to these, there are the lodes

to be developed, and in a country where such ab-

normally rich alluvium has been found, all of which
at some period must have come from the decompo-
sition or erosion of metalliferous veins in the rocks,

it is but reasonable to presume that time and
patience, with the assistance of capital, may dis-

cover the sources of the alluvial supplies and de-

velop them into profitable tin-producing mines.

Already a company has begun to develop the lodes

in Perak and Pahang. So far, in Pahang, the ma-
jority of the tin won has been found in the slate

country, overlying the granite, none of the lodes

having been followed through the slates into the

granite. The property of the Pahang Consolidated

Co. at Sungei Lembing (formerly owned by the

Pahang Corporation and the Pahang Kabang Co.),

has been worked for over twenty years, and it is

said that more than thirty lodes have been discov-

ered, having an east-west course, the angle of dip

varying from 10 to 40°. according to W. H. Der-

rick. The country in which the lodes have been

worked is schist or slate overlying the granite. Mr.

Scrivenor, the government geologist, considers that

the lodes here are fissure veins, and expresses as

his opinion that they will continue to great depth.

Certainly the lodes can in some eases be traced into

the granite, but the measure of success that has so

far rewarded the liberal development policy of the

Pahang Consolidated Co. is so small that an opinion

as to the future value of the property can not be

formed.

Treatment of Silver Ores at

Guanacevi, Mexico

By R. C. Kline

The Guanacevi district, situated in the north-

western corner of the State of Durango, has for

many years borne an important part in Mexico's,

production of silver and its yearly output is still not

inconsiderable. Owing to the comparative inac-

cessibility of the camp, lack of cheap power, and
highly refractory character of most of the ores,

little progress has been made in handling the ores-

of low value. There is now a strong probability

that a line of railroad will shortly be built in from
Tepehuanes, and. if this be done the situation should

be very much improved.

Upon my arrival in Guanacevi in the spring of

1907, I found that none of the companies in opera-

tion at that time were successfully cyaniding their

ores. One company was getting ready to build a

new cyanide annex to its' concentrating mill, while

another was still trying to get a satisfactory re-

arrangement of their equipment and was putting in

some of the more modern devices at the disposal of

the metallurgist. Former attempts to treat by coarse

crushing, with separation, leaching, and air agitation'

in flat-bottom tanks, had proved complete failures.

This work had been done before much of anything-

was known regarding the cyaniding of silver ores,

and the results in no way reflect discredit upon the

men who were responsible for them.

The first company for which I examined ores was

developing a portion of the Santa Cruz vein. The
ores of th's vein may be divided, for purposes of this

article, into two classes: oxidized and unoxidized.

It is concerning the oxidized ores that I shall write.

These apparently varied little in their metallurgical

composition, but yielded vastly different percent-

ages of extraction under identical conditions of'

treatment. Oxides of iron and manganese were

present in considerable quantity, together with small

amounts of zinc. The ores nearer the surface showed

less zinc than those from deeper levels, but con-

tained approximately as much manganese, in the

form of pyrolusite. as did the others. This fact is

interesting, since the presence of pyrolusite in con-

siderable quantity is believed by many to be the cause

of poor extraction
;
yet the ores from the upper level

of the property in question yielded over 90% of"

I their silver without any special difficulty. A curious

point in this connection was the fact that the ores

from the second level yielded a much poorer ex-

traction ; those from the third level also poorer, but

better than those from the second : while those from

the fourth level gave a good extraction, considering

the nature of the ore, in fact almost equal to those

from the first. Black oxide of manganese was pres-

ent ill iiractically the same amount in all four

samples, and its presence could have, therefore.

little bearing upon ultimate results. Nor would it

appear probable that the varying extractions ob-

tained were due to intermediate oxidation products
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of the manganese minerals, even though many of the

unoxidized ores of the district show heavy percent-

ages of pink rhodoehrosite and rhodonite.

Work on the above ores was begun by crushing in

solution to a total product, or 'slime,' all of which

would pass 200 mesh. The crushing dilution was

about 8 to 1. Agitation was carried out for varying

periods and with different dilutions. The resulting

extraction of gold was excellent, and although the

gold value of the heading was low, in no ease did I

find over 8c. per ton in the residues, while they more

often assayed as low as 5c. This figure is perfectly

trustworthy, as from 40 to 50 buttons from 1 A. T.

charges were always combined and parted for a gold

weighing. The use of chemical agents such as lead

acetate, barium peroxide, mercuric chloride, am-

monium chloride, and bleaching powder, was thor-

oughly tried, but in no instance with any appreciable

benefit. The effect of varying dilutions showed very

clearly that anything greater than three of liquid

to one of solids was of absolutely no benefit, with the

possible exception of a very slight cut in the time

required for completing solution of silver. This

was not sufficient to balance the increased cost of

equipment and power, for the larger quantity of ma-

terial. This is strictly in line with later experience

of others, and of my own. The increase in time of

agitation, from 24 to 30 hours, in every case showed
that the added cost for power and tankage was more
than repaid and the results were consistent. Periods

of agitation greater than 30 hours did not, however,

show any material or commercial profitable increase

in extraction of the silver. Concentration tests, care-

fully made by passing the materal over a small can-

vas table, showed in every case that after treatment

had been completed, the concentrate did not con-

tain enough to pay costs of concentration, freight,

and treatment charges. This matter was thoroughly

checked and concentration, as a commercially profit-

able means toward tn-jitincr tins class of ores, was
eliminated.

It will be noted that my method for deciding the

advisability of concentrating an ore, is to extract

the concentrate from a sample of the ore which has

already been subjected to cyanide treatment. This,

in combination with a narrow and long canvas table,

which ensures catching the fine material, gives con-

clusive evidence one way or the other and can be

afterward checked by tests on fresh portions of the

.sample containing the concentrate and others free

from sulphides. The latter tests will show the addi-

tional con.sumption of chemicals, if there be any.

At the time this work was carried out, Charles Btit-

ters had comparatively recently presented to the

metallurgical world his admirably effective vacuum-
filter and most millmen believed in giving at lea.st

one extra wash and decantation to a slime charge

before sending it to the filter. More often they gave

three or four. We were pretty well fixed in our

ideas on this matter, at least those of us who had
had previous experience with the old type of filter-

press, in which, owing to the segregation of the

crystalline portion of the charge in the lower part

of the f-ake frame, complete washing of the colloidal.

or upper portion, was impossible. E. M. Hamilton
proposed and adopted the modern slime treatment,

whereby the charge, after having been subjected to

agitation until solution of metals was commercially

complete, was settled, decanted, and the thickened
pulp run direct to the filter, there to be washed prac-

tically free of soluble metals. This mode of pro-

cedure he had already adopted at the numerous mills

of the Charles Butters company.
I tried this method on the ore in question, care-

fully checked it against identical samples treated by
one and by several extra washes and decantations,

and found that washing was practically complete on
the experimental filter. In view of later practical

experience of my own and of many others, these

views are of course proved correct. Leaching tests

on samples carefully classified wet and free from any
considerable amount of colloidal slime, were made.
This work, while carried out on a small scale, was
entirely practical in its results, care being taken to

have a leaching depth of sand equivalent to that of

practical plant work, thereby giving the same con-

ditions of packing of charge, length of column of
sand through which the solution must pass, etc.

Preliminary leaching tests showed that in order to

obtain .the best commercial result the sand must
come fairly close to passing 100 mesh.

The final results were good, but when treatment

was complete, the coarser material sized out, re-

crushed through 200 mesh, and agitated, sufficient

additional recovery of silver was shown to pay for

the power and chemicals and to leave a small profit

bes'de. Cru.shing through 200. or 'total sliming,'"

was therefore decided upon. An attempt to improve

extraction by first giving the ore a sweet roast gave

astonishing results, and instead of improving mat-
ters it lowered the silver extraction to a little over

10%. It would be interesting to hear of the experi-

ence of others in this connection.

The question of coarse free gold was effectively

settled by a series of amalgamation tests. The
crushed ore was made up to a thick pulp and, having

sufficient mercury present, was thoroughly agitated

in bottles. The pulp was subsequently thinned,

washed free of mercury, and after dewatering, was
given the regular treatment. Parallel samples were

given identical treatment, but without attempting to

amalgamate any gold. The results in both series of"

tests averaged practically the same extraction. The

treatment decided upon for this ela.ss of ore was-

therefore e.ssent'ally as follows:

1. Crushing in solution, so that no more than 2%
wovild remain on 200 mesh.

2. When a complete charge had been milled into

a tank, to add sufficient cyanide to bring the solu-

tion up to a strength of 2.5 lb. true free cyanide

per ton, as determined by silver nitrate, without the

iodide indicator or the addition of any caustic alkali

other than that already in solution.

3. Agitation to be carried on continuously for

not less than 30 hours. After decantation of the re-

sulting solution, the charge to be run to the filter.

4. Filter-cakes to be washed, in position, with

from 1% to 2 tons of barren solution per ton of"
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slime, and then discharged from the filter.

5. Lime in sufficient quantity to maintain a pro-

tective alkalinity of 2.5 lb. per ton of solution in

terms of sodium hydrate, to be added at the battery.

In view of later practical experience with other

classes of Guanacevi ores, this figure was proved to

be too high, the best strength being about 2 lb. per

ton or slightly under.

The unoxidized ores of the district presented a

much more varied mineralogical character and a

cursory description of some of the combinations en-

countered may be of interest. They are : (1) A clean

quartz, in which the silver, as evidenced by high-

grade specimens, appeared to be chiefly in the form
of the sulphide, with smaller quantities of double

antimonial sulphide, or stephanite. Little or no

light or dark ruby silver in evidence. This ore

treated easily to about 89% silver extraction. (2)

A very clean ore, with little mineralization apart

from the silver, small amounts of which were in the

form of dark ruby, or pyrargyrite. Samples proved

streaky, with regard to treatment, but the reason for

this was not ascertained. Ores with gold, content

up to $28 per ton easily yielded over 96% extraction,

with an average silver recovery of about 80% by
straight cyanide. (3) A light brown ore, evidently

partly oxidized. Treated to about 84% silver and
over 95% of the gold. (4) A hard and heavily min-

eralized quartz, containing considerable quantities

of pyrite and mareasite, with less galena, sphalerite,

rhodochrosite, and rhodonite. It proved refractory,

and an examination of high-grade specimens showed
that the silver was chiefly present as argentite and

stephanite, with smaller quantites of ruby silver. It

yielded about 77% of its silver and 93% of its gold.

(5) Ore from the same mine as No. 4 and essentially

the same in character except as regards the quantity

of sulphides present. It proved to be the most re-

fractory found and yielded only 50% of its silver.

About 24 hours continuous agitation was found to

be sufficient for the solution of all silver capable of

being removed by cyanide treatment and, as in the

case of the oxidized ores, the use of other chemical

agents gave no additional extraction whatever.

In view of the fact that the silver proved refrac-

tory, while the gold responded easilj' to treatment,

in the sample, an examination of the probable chemi-

cal reactions involved in the case of the silver is of

interest. This matter has already been presented in

a very interesting manner by Francis J. Hobson, in

a paper contributed to the Mininfj and Scientific Press

some time past. I regret that I have no copy of his

contribution at hand, and it must be at the risk of

repeating what he may already have said in this con-

nection, that I go into the subject.

Probably no positive knowledge of the more com-
plicated silver reactions is available. Regarding the

more simple silver combinations, it is known that

:

(1) Argentite and cerargyrite readily go into solu-

tion, forming double silver potassic cyanide and the

corresponding alkaline sulphide and chloride, re-

spectively; (2) that the silver thus dissolved will

stay in solution in this form provided there be pres-

ent sufficient zinc or lead salts to precipitate the

alkaline sulphide. In treating many ores and tailings,

there is enough zinc dissolved to answer the pur-

pose, without resorting to the use of lead acetate or

litharge.

With stephanite and ruby silver the case is some-

what different. It is known that these minerals are

attacked by pota.ssium hydrate, which turns them
black and under favorable conditions partly dis-

solves them. What probably happens may best be

seen by examining the following reactions. The
chemical composition of the minerals in question is:

Stephanite (2Ag,SbSJ ^SAg^S-Sb^Sg

Pyrargyrite (2Ag3SbS3) ^SAg.S.Sb^S,

Proustite (2Ag3AsS3) ^'SAgjS.AsjSa

Under the action of potassium hydrate, stephanite,

for example, would probably .react as follows

:

2Sb„S3 + lOKOII= 4KSbO, -f 6KSH -f 2H2O

The potassium hydrosulphide thus formed would re-

act on another portion of antimonj- trisulphide, thus

:

3Sb,S3 -f 6KSH= GKSbS^ +3II2S

The hydrogen sulphide formed in the above reaction

might, in its nascent state, further interact with

potassium hydroxide, forming nascent potassium sul-

phide, which would react on another portion of an-

timony trisulphide thus:

Sb,S3 + 3K,S= 2K3SbS3

Of the above reactions, the first two, resulting in

the formation of potassium metantimonite and meta-

sulphantimonite, appear to me to be the most prob-

able. It is, however, equally possible that some
modification of the third, resulting in the formation

of potassium sulphantimonite and potassium sulph-

arsenite, where proustite is involved, takes place.

In any event the sulpho compounds are strong re-

ducing agents, tending to take up oxygen and go to

the mono and polj' sulphoxy arsenates and anti-

monates. This fact takes on added importance if

there be gold or native silver present in the ore.

That the action of potassium hydrate is highly

beneficial in breaking down the above silver com-

binations, thoroughly proved by experimental work
done by myself on a sample of high-grade silver ore

carrying over 1200 oz. and on which ordinary treat-

ment with potassium cyanide solution carrying

enough c.vanide to completely dissolve the silver, to-

gether with sufficient lead acetate to protect against

re-precipitation, only served to extract some 40%.
On subsequently boiling with a solution of caustic

potash and resubmitting to the action of cyanide

solution, sufficient additional silver was dissolved to

bring the extraction up to about 90%. But while

this method of recovery was interesting, from the

chemical point of view, throwing some light upon the

benefit to be derived from the use of strong caustic

alkalies, it is unavailable in the case of practical

operations, owing to the impracticability of heating

up large quantities of pulp. Nor does it give uni-

formly good results in all cases.

The use of strong caustic soda solution failed to

give satisfactory results. It is probable, therefore,

that potassium hydrate is much more active, and this

appears to me to be an added argument in favor of
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the use of potassium cyanide in the treatment of

silver ores, instead of the sodium salt, since the pres-

ence of other alkaline hydrates, such as calcium

hydrate, would in thie natural course of the process,

liberate corresponding quantities of potassium hj^-

drate. In fact, the activity of potassium hydrate

explains perfectly the beneficial effect derived from

the use of the leach liquor from wood ashes. During

the year 1905, at which time I was in charge of the

treatment at the CJreston Colorada mill, at ]\Iinas

Prietas, Sonora, I began the use of wood-ash leach,

through the advice of M. F. Perry, manager of the

Grand Central at that place. He used it simply as a

substitute for lime, which is generally of poor quality

in Jfexico. The manner in which I began the use of

the leach was to introduce it into the crushing so-

lution. We were much surprised at the resulting

highly increased activity of the crushing solution. I

could not account for it on any known chemical

grounds at the time, but believed it due to the action

of the potassium carbonate upon the large excess of

zinc salts present. The above experiment, however,

thoroughly explains why some operators find a pre-

liminary treatment with lime beneficial.

To return to the question of economical treatment,

I found in the Guanacevi district many rebellious

ores which would yield only from 40 to 70% of their

silver to plain treatment, and this recovery was not

increased even when agitation was carried on in-

definitely. The work in question was being done

for E. F. Knotts, prbprietor of the Anita custom mill,

and the successful handling of this class of material

meant a profitable increase to his tonnage, apart

from the advantage to local mine operators. The
process formerly in use at this mill was chloridizing

roasting with pan-amalgamation. The idea of using

pan-amalgamation in connection with the cyanide

process naturally suggested itself, and it was simply

a question of how the two could best be combined.

It is well known that considerable gold is volatilized

in giving an ore a chloridizing roast. Most of the

refractory ores in question carried sufficient gold to

make such a loss a serious one. Tests were there-

fore made on the following lines and the resulting

extractions proved commercially available: (1)

crushing in solution; (2) ordinary cyanide treat-

ment; (3) chloridizing roasting of the residues, with

pan-amalgamation.

While an ore must contain sufficient gold or silver

to stand the heavier costs of such a combined pro-

cess, the resulting recovery is surprising and the

added cost for the chloridizing roast is not as pro-

hibitive as one might at first believe. The residue

discharged from the vacuum-filter should be allowed

to dry. as far as is practicable, in the sun. and such

drying is quite thorough within a reasonable length

of time in the case of a totally slimed ore. contain-

ing a large proportion of finely divided crystalline

material. Some moisture is beneficial in the subse-

quent roasting operations, and the net result is the

recovery of most of the gold and practically all of

the silver. This method answers well for any ore

carrying antimony or arsenic, and its availability is

simply a question of what sort of treatment cost the

ore will stand. It will of course be understood that

I am not speaking of copper-bearing ores, but of re-

fractory silver ores, which yield only small percent-

ages of the valuable metals to ordinary treatment.

For the less refractory unoxidized ores of the camp,

partial concentration, fine grinding, with 24 hours

agitation, and a thorough removal of soluble values

on the vacuum-filter, was found to answer perfectly.

A study of high-grade samples leads to the con-

clusion that the readiness with which a silver ore re-

sponds to treatment, depends almost wholly upon
the mineralogical form in which the silver is present,

and, apart from the question of silver locked in par-

ticles of galena, the presence or absence of other

mineral constituents in the gangue has little or no
effect. In confirmation of this view it will be noted

that in one and the same sample of ore the gold

yielded easily, while the silver proved refractory, and
this was true in many different instances.

FEBRUARY COPPER REVIEW

By MisHA E. Appelbaum

During the month of February, copper sold at

1214c., and closed at 12%e.. delivered 30 days basis,

for electrolytic, and 12% to 12%c. for Lake. Busi-

ness was of a hand-to-mouth nature. The domestic

deliveries were slighly better than in January, and

the exports were about normal. The production was

at a slightly higher rate than during the month of

January, with the net result of an increase in stocks

of 14,200.000 lb. The consumers were much disap-

pointed that the ratio of production to consumption

was not as low or lower than in January, and as a

result, they are again keeping up the policy of buy-

ing only when absolutely necessary. So long as con-

sumers do not carry any surplus, it is difficult to see

how any sustained improvement in price can take

place. Considering the general retrenchment in

business, and that no decided improvement in busi-

ness can take place until the Supreme Court's de-

cisions have been announced, the conclusion seems

warranted that the metal has held remarkably

steady, indicating that when an improvement in

business does take place, slightly better prices should

prevail. I, however, do not believe that a higher

average than I2V2 to 12%c. will be recorded for the

present year.

The Grand Canyon of the Colorado river, in Ari-

zona, is 4500 ft. deep on the south side of the canyon

opposite Bright Angel canyon. Tl\e rim on the north

side at the head of Bright Angel is 6000 ft. above the

river. This difference is due to a slight dip of the

formation toward the south. The distance across the

canyon at this place, from rim to rim, is about 14

miles. Yosemite valley could easily be lost in one

of the side canyons of the Grand Canyon. There are

a few mines in the Grand Canyon region, near Cata-

ract Falls, mostly lead-silver. They are worked in

a desultory way by the owners. There are also cop-

per prospects there, these being chiefly on the

plateau on both the north and the south sides of the

canyon.
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Discussion
Readers of the Mining and Scientific Press are invited to

use this department for the discussion of technical and other
matters pertaining to mining and metallurgy. The Editor
welcomes the expression of views contrary to his own, be-
lieving that careful criticism is more valuable than casual
compliment. Insertion of any contribution is determined by
Its probable Interest to the readers of this journal.

Thin Rock-Sections

The Editor

:

Sir—Observing the request of 'Inquirer' iu your

issue of February 4 for information regarding the

preparation of thin roek-seetions for study under

the microscope, I submit the following as the result

of my own experience. As I understood him, he has

no power apparatus, and must therefore do the work
entirely by hand. I had the pleasure of making
about 200 slides in this laborious manner and learned

a few things which may be of interest to others who
are obliged to undertake a similar task. At the

outset I will say that if any sort of machine is avail-

able, or can be improvised, upon which an emery or

carborundum wheel can be mounted, by all means

take advantage of it, as it will save a great deal of

time in the preliminary stages of slide making. The

essentials of a slide-making outfit are : 1. Several

pieces of plate-glass, each about 1^/4 in. square. 2.

Slips of glass for mounting objects to be examined

under the microscope, which come prepared for this

purpose, being careful to select those that are not

too long, or they will interfere with the rotation of

the slide when on the stage of the microscope. 3. A
supply of cover-glasses used to cover the rock-sec-

tion after it has been attached to the glass-slip.

Often these thin covers are rather hazy in appear-

ance, being coated with some sort of film very diffi-

cult to remove. I tried hot and cold water, alcohol,

and other things in an effort to clean these cover

glasses, but never got satisfactory results until one

day an old German petrographer told me to try

dilute acid, such as vinegar or dilute nitric acid. I

found diluted vinegar to answer the purpose and

never had any further trouble with hazy covers. 4.

A small bottle of the best grade of Canada balsam.

5. A pair of good, thin, flat nippers. 6. A dozen or

more spring clothes pins. These will be found very

convenient, though not absolutely necessary. 7. A
small alcohol lamp. 8. Powdered emery or carbo-

rundum, medium coarse and fine grades, the first for

cutting and the second for finishing the rock-sections.

A still finer grade of finishing powder will be re-

quired for polishing than can be bought, and this can

be obtained by washing the sections from time to

time, as the grinding proceeds, in a small tank of

two compartments, the first overflowing into the

second. An impalpable powder will be obtained

from the bottom of the second compartment which

may be utilized to polish the rock-sections before

mounting. 9. A plate of sheet-lead about i/o in.

thick on which to grind the rock chips. 10. A plate

of cast iron or steel on which to finish the grinding.

11. A suitable light-weight geological hammer for

spalling off chips of rock from hand specimens. 12.

A good store of patience and perseverance. With
this outfit, after a little experience and the loss of a

few slides, very good rock-sections may be made by
using care. Much time will be saved if suitable thin

pieces of the rock to be cut can be obtained by chip-

ping them from a larger piece with the hammer.
This can be done very neatly after a little experi-

ence. Do not select chips for grinding which show
too much evidence of having been shattered by the

blow from the hammer, for they will break into

small fragments before they can be finished and
mounted. Some massive rocks, particularly the

softer magnesian kinds, do not readily chip off in

thin flakes. With such the only way is to grind down
a thick chip. Soft and friable rocks which disinte-

grate readily should be boiled in Canada balsam be-

fore grinding is commenced. The cooking must be

done at a low temperature, otherwise the balsam
will become yellow. Canada balsam is naturally a

viscous liquid that does not harden readily. Heating

it causes a partial evaporation to take place, and on
cooling it becomes brittle. This property renders

it particularly useful in the preparation of thin rock-

sections.

When a chip has been selected to be ground down,
a small quantity of the coarse emery powder, or car-

borundum, is placed with water on the lead sheet. If

a lead sheet is not available one of iron will do, but

the lead being softer the grains of emery sink into it

and the cutting proceeds more rapidly than on an

iron plate. Place the chip of rock on the plate and
holding it firmly with thumb and fingers, scour it

around and around, on the face of the plate, keep-

ing the chip of rock in as nearly a level position as

possible or the result will be either more than one

facet, or a rounded surface of the chip. The grind-

ing should be carried well over the plate, and not

around in a ring, for this would quickly wear a shal-

low circular channel in the surface of the plate, un-

fitting it for further service. When a fair-sized area

has been ground off on the under side of the chip,

say a space % in. square, wash the chip carefully

and continue the grinding, but now using only the

fine powder and on a different plate. If an iron

plate only is used, either do the fine grinding on the.

reverse side of the plate, or carefully wash from it

all trace of the coarse powder, otherwise the rock-

section may be spoiled. When the fine grinding and

polishing have been completed, as determined by a

smooth, almost glassy surface of the rock specimen,

wash it with care and dry it over the flame of the

lamp. When it is dry, heat one of the pieces of plate-

glass, the edges of which have been filed or rubbed

on a stone to dull them. When it is hot place on its

centre several drops of Canada balsam, using a glass

stirring-rod to transfer the balsam from the bottle

to the glass plate. Place the polished surface of the

rock chip face down upon the balsam and press it

down firmly, excluding all air bubbles, and clamp it

in position by means of one of the spring clothes

pins. The balsam will not harden until it is cold, so

either begin grinding another chip of rock or wait

patiently for the first to cool and harden. Remem-

ber the balsam will not harden unless it has been

gently heated for some time. Some heat the balsam

and mold it into sticks for future use. It melts
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readily. "When the glass is cold and the balsam

brittle, the opposite side of the rock chip may be

ground in the same manner as before, this being now

somewhat easier, as the plate of glass affords a more

secure hold upon it. As the grinding proceeds,

sooner or later, depending on the character of the

rock and the. thickness of the chip, the section will

begin to appear faintly translucent. With continued

grinding this becomes more evident, until a point is

reached where care has to be exercised. The slide

must then be frequently washed and examined, and

toward the end may even be placed for inspection

under the microscope to test for transmission of

light. A thick slide is never satisfactory, and it re-

<iuires good judgment to know just when to stop

grinding, for a rub or two too many may in an in-

stant destroy the hard work of an hour or more.

A few losses of this kind make the operator careful.

All grinding, toward the end of the operation, nnist

be done with the fine powder, for if a single grain

of coarse powder now scratches the section it is

likely to ruin it. Having finished the section, in-

cluding the polishing, carefully wash and dry it,

then gently heat the thick glass plate to which the

chip is attached. Meanwhile heat one of the glass

slips upon which to mount the rock-section. When
hot place on it two or three drops of balsam and

then, with great care, gently move the thin section

from the thick to the thin glass plate, using the

blade of a pocket knife, pushing carefully sideways.

If the rock section does not move readily it is too

cold and must be made hotter. When it slides off

easily deposit it upon the drops of hot balsam on

the glass slip and press it down gently but firmly

upon the glass. The balsam will ooze out from un-

<Jur the edges of the rock-section, but this does not

matter. Care must be taken to exclude all air

bubbles, at this time. Heating the glass slip too hot

will cause the balsam Jo boil, creating air bubbles

between the rock-section and the glass. This is al-

wa.V8 to be carefully avoided. When the rock-sec-

tion has been well set on the glass slip, let a drop or

two of balsam fall upon it and immediately cover

with one of the thin glass covers, pressing it down
and again being careful to exclude air bubbles. I

prefer square cover-glasses, though some like round

ones. If the slide be too hot to use the fingers, press

the cover-glass down with a small cork. Clamp the

finished slide with a spring-pin, using one having not

too strong a spring or it may break the frail cover-

glass. Allow it to cool thoroughly. When cold

scrape off the excess balsam with a knife blade, wash

carefully with alcohol, rub dry and clean. The slide

is now finished and ready for the microscope. Al-

though slides may be prepared much more rapidly

by machinery, they are no better than those made
in the manner here described, for the finishing—the

fine touches—has to be done by hand, anyway, to

get thi' best results. Slide-making is laborious and

painstaking^ work, but it is full of interest from be-

ginning to end. and the laborer feels well paid for

his work if he gets a good slide.

William H. Storms.

Berkeley, California, February 8.

Inquartation of Assay Buttons

The Editor:

Sir—In the correct assaying of many gold ores,

an addition of silver is required, either in the cru-

cible or to the lead button before cupellation. The

object of this is to serve as a collector of the gold

to prevent the loss of the otherwise minute button

in cracks formed in the cupel, to so dilute the gold

that the cupel loss may bear a comparatively small

proportion to the gold sought, and to indicate the

possible presence of tellurium. Where the silver

present in the ore is also required, this silver addi-

tion necessitates a separate assay for that purpose.

Various methods have been proposed to make this

silver addition so acoirate that a correction could

be made for it, and the extra assay and frequent

re-assays required because of the accidents which

occur in handling small buttons might be done

away with.

The use of solutions of silver has not proved sat-

isfactory in my experience. With the concentra-

tion permissible, sufficiently close measurements are

not possible, and frequently some of the solution

is absorbed by the crucible before reduction. Al-

loys have not been successful, owing to the irregu-

larities caused by liquation. I have not found

punching silver foil accurate enough for the pur-

pose, but have finally succeeded in getting close re-

sults by using silver wire. This is of uniform dens-

ity and may be drawn to any required degree of

fineness. There are various methods of cutting this

regularly; for example, by winding around a knife-

blade of uniform width and cutting carefully along

the edge, or by using a glass rod and cutting along

a line. The various pieces check close enough for

ordinary work, or they may be arranged in classes

of equal value.

I have devised a simple cutter (which I hope to

perfect), that cuts 20-gauge wire into pellets weigh-

ing 35 mg. which do not vary over 0.05 mg. and

which could be sold at a good profit at less than

fifty cents per hundred pellets. It can be seen

that this method adds to the accurracy of the assay,

lessens the cost, and increases the output. A blank

assay is run with a pellet, and the resultant button

flattened and used as a counterpoise with . other

a.ssays using similar pellets. This pellet is used

with the weights and the reading of the weights

taken, ignoring its value. The cupel loss is auto-

matically corrected, and two crucibles may be made

to serve as a control for both gold and silver.

Geo. a. James.

San Francisco, March 4.

Natural ventilation in mines in some regions is

noticeably affected by atmospheric conditions, par-

ticularly where the difference in elevation between

the two or more entries to the underground work-

ings is small. This condition has been frequently

observed in the Cripple Creek district. On some days

there, when the barometer is low, the ventilation of

the mines is very poor unless artificial air currents

are created bv fans or blowers.



408 MINING AND SCIENTIFIC PRESS March 18, 1911

Special Correspondence

LONDON
The Oroville Dredging Co.—Palo Mines, Lid. — Oroville Explorafion.

—Half-Yearly Reports of Cornish Tin Mines.

The official news about dredging operations at Oroville,

California, is more readily obtainable in London than on
the spot, though the information published here is not at

all up-to-date. It will be remembered that the Oroville

Dredging Co. was formed in America in 1905, to consolidate

a number of gold-dredging companies operating in Cali-

fornia. As a large proportion of the shares were held in

England, a new company was formed under English law
in June 1909 to acquire the shares of the American com-
pany and eventually to take over the direct management
of the properties. The English company has now issued a

report covering the period from its incorporation in June
1909 to September 30, 1910. This shows that the exchange
of shares is not yet complete, as several American holders

have not yet sent consent, and consequently the American
company is still continuing in existence and acting as

owner and manager of the properties. Accompanying the

report of the English company is the report of the Amer-
ican company for the year ended July 31, 1910. Shortly

after the incorporation of the English company, the Pato
gravel mine on the Nechi river, Colombia, was acquired,

and a subsidiary called the Pato Mines (Colombia) Ltd.

formed in England with a capital of £100,000 to work it.

The purchase price paid to the owners of the property was
25,001 shares, and £11,000 in cash, and 74,993 shares were
allotted to the American company as purchase considera-

tion. The working capital for the Pato Mines was to \.i

provided by the issue of debentures, but owing to tht.

opposition of the owners of the Pato property, 8% income
notes are being issued instead. The money is being pro-

vided out of the profits of the American company and the

notes are to be redeemed by the allocation of 75% of the

net profits of the Pato company every year. Up to De-

cember 31, the American company has advanced $271,017,

and probably the whole amount required will be about

£100,000. It is estimated that the Pato property will be-

fore long be making £40,000 per year profit. During the

time that this financing of the Pato mine is being done tho

Oroville companies are paying no dividends. The rei)ort

of the American Oroville company for the year ended July

31, shows that at the four properties, 5,661,612 cu. yd. of

gravel yielded gold worth $561,569, with a net profit of

$275,452. The Oroville Exploration was the largest and
most profitable producer, the amount handled being 2,8S5,-

074 cu. yd., the production $317,270, and the profit $199,168.

The extraction per cubic yard was lie. and the cost 1.09c

The Bear River property, as before, has been worked at a

loss. The area left for the three profitable companies to

work is sufficient for six years operations. The Sear River
ground is not included in the estimate, though \V. P.

Hammon, the manager, considers that the advances made
in dredge design will make this tract profitable later on
A batch of half-yearly reports of Cornish tin-mining com-

panies have been issued this week. The report of Dolcoath
for the second half of 1910 shows that 44,659 tons of ore

was raised and treated, yielding 878 tons of concentrate,

which sold for £85,819. The yield per ton was 44 lb., and
the average price received per ton of concentrate was '-:.i7

15s. or 38s. 5d. per ton of ore. The amount of ore treated

was 2620 tons less than in the previous half-year, the reason
being that 60 of the old stamps have been dismantled.

It is expected that 8 of the 12 new Holman air-cushion

stamps will start work this month. The decrease in ore

treated was more than compensated by a rise of 3.63 lb.

per ton in the extraction and by the increase of £9 Is. in

the average price obtained. The total receipts for the half-

year were £87,043, the working costs £56,807, and lord's

royalties £5721, leaving a profit of £24,515, as compared
with £13,018 during the previous half-year. The dividends

of 9d. declared in December and 6d. now announced absorb
£21,500, and £3449 has been written off for depreciation.

The continued high price of tin makes the present situa-

tion most satisfactory. The new main shaft has been
sunk to 3000 ft., the present intended depth, and the pump
stations have been finished. A cross-cut has been driven

southward to cut the main lode and the equipment of the
shaft with rail guides is now in hand. It is expected that

everything will be ready by the middle of May. An an-

alysis of the accounts shows that the cost of working was
25s. 5d. per ton, or 28s. per ton including lord's royalties.

The report of Carn Brea & Tincroft for the same half-yearly

period shows that the receipts and expenditures have prac-

tically balanced. This compares with losses of several thou-

sand pounds during the last two or three years. The
amount of ore raised was 38,892 tons, and 473 tons of tin

concentrate was produced. This was an extraction of

27Vt lb. per ton, which is 3 lb. less than the average during
the previous three years. The average price obtained was
£82, the highest price since 1907; the total amount received

was £38,930 and the receipts per ton of ore 20s. In addi-

tion, £2202 was received from the sale of copper, arsenic,

and wolfram concentrates. The working cost was £40,689,

to which is added £1507 for lord's royalties, the net result

for the half-year's work being a profit of £13. In recording

the progress of this company six months ago I described at

considerable length the old method of mining and concen-

tration and quoted R, Arthur Thomas' report on the sub-

ject, together with his recommendations. I then recorded

that Viscount Clifden, one of the lords, had undertaken

to provide a magnetic separator for the better treatment of

the ore found at North Tincroft. This plant is now in place

and should be at work by the time this notice is published.

The other lord, Mr. Basset, has undertaken to contribute

to the cost of certain development work, up to a sum equal

to his royalties during two years. The managers give de-

tails of underground developments, but have no important

discoveries to announce. The capital funds of the com-

pany are running low, but it is hoped by reason of the

present high price of tin and of the improved dressing

methods to accumulate a working surplus during the cur-

rent year, so that it may not be necessary after all to re-

construct. Perhaps the report of the Grenville company is

the most interesting, for it shows that the new manager is

trying to break away from the time honored practice, al-

most universal in Cornwall, of buying mine supplies from

individual directors or shareholders. Cornishmen know
only too well that mining in that county is a sort of family

party, and that timber, machinery, etc., are bought with-

out any public competition, but from people interested in

or controlling operations in the mine. In addition, there

is no real competition for the sale of the tin concentrate,

and less is received than would be the case if the concen-

trate were sold to Germany. The consequence is that the

cost is too high and the income too low. Though the com-

munity may benefit by this family arrangement, the share-

holders, as shareholders, do not get much return. Take

the case of most of the companies working near Camborne

and ask where they buy timber; the answer is. from Mr.

Harvey, our chairman; where do they buy machinery and

drills? From Mr. Holman, a director. To whom do they

sell their tin concentrate? To Mr. Pearce, Mr. Bolitho, Air.

Bain, or Mr. Lanyon, any of whom may be on the board.

Far be it from me to say that this system is carried out in

an immoral way, or that the community is treated badl.v

by it; but it is obvious that the system does not allow the

manager a free hand in beating down the sellers of sup-

plies for the benefit of his mine. The fact that Mr. Bat

tens has decided to advertise his requirements in the way

of supplies is sufficiently remarkable to warrant special

notice. However, to return to the Grenville: The mine is

situated to the south of Camborne and has been worked

for many years under the old cost-book system. The com-

pany was reorganized under limited liability in July 1906.

The ore is fairly clean, containing little wolfram or pyrite,

so that the concentrate brings a good average price. The

mining and metallurgical equipment is of the old Cornish
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type. The report for the halt-year ended December 31

shows that 21,047 tons of ore was raised and 298 tons of

concentrate sold, being an extraction of 32% lb. per ton.

The price received was £29,485 or £99 per ton, a figure which,

when compared with that of Carn Brea & Tincrott, shows

the high quality of the concentrate. The balance of profit,

after paying £1077 as lord's royalty, was £4308. The half-

year began with a debit balance of £10,465 and ends with

one of £6157. During the period under review the heavy

rain has caused serious flooding in the lower levels, and it

has not been possible to gain access to the best ore. The

water-level is, however, being lowered again. Mr. Battens

is strengthening the pumps with the object of combating

the water in a more efficient manner. He also reports that

he has inaugurated a better method of sampling, so that

less low-grade ore and waste is now being mined.

NEW YORK
Rtporl of Copper Producers.—Comment on Copper Situation.—Ces-

sation of Mexican Investments.—Adverse Marke/ Factors.— Tl\e

Calumet & Hecia Merger.—Hedley Gold M. Co.—Profits of Fed-

eral Co.—United Rico.

The report of the Copper Producers' Association, cover-

ing the month of February, shows an increase in copper

stocks of 14,198,280 lb., which, with the January increase of

approximately twenty million pounds, makes a total of

34,000,000 lb. gain since the first of the year. But for the

fact that domestic deliveries increased during the short

month the showing would have been even more unfavor-

able. Domestic consumers took 50,518,998 lb. In Febru

ary, as against a home consumption In January of 42.078.-

557 lb. The anticipated completion of equipment for the

new copper properties has been much talked about during

the last year, and pride taken in the magnitude of those

mines and their probable production. Now nothing is

heard of the first results at the Ray Consolidated, and the

'Miami, where the first units of the concentrating plants are

being started. It Is not strange that, in the face of pre-

vailing conditions, the copper-share market should have
few followers, nor that a huge output should no longer be

considered a good argument in favor of any specific copper
Issue. It is not alone North American porphyries that

are to be considered, as production In other parts of the
world is on the Increase. J. B. Haggln's Cerro de Pasco
mine In Peru has cost a large amount of money, but It will

now become a factor in the metal market, with a possible
production of approximat^y seventy million pounds of

copper per annum. Australia's output is not large, but it

is increasing; the copper mines of Africa have figured
mostly so far as stalking-horses, but in due time they, too,

will be turning out copper. All of which is good argument
for the consumer and held to be ample reason for the
adoption of the present policy of allowing the producers to

carry the burden of all of the metal up to the moment it

goes into mill or factory. While copper for a year or more
has been the centre of public interest in the East, there has
been for a long lime a constantly growing investment in

Mexico. Just what the present situation means is not
known. The order for the massing of troops along the Rio
Grande, and the assembling of the fleet off the Gulf coast,

may or may not mean a grave crisis in Mexican affairs,

but it does mean cessation of investment for the time being.
One well known itromoter of mining enterprises, who has
been connected with several successful Mexican mines, re

marked that there were several thousand poorly financed
and worse managed Mexican companies that would welcome
V^serious revolution, as it would give the managers an
ex**^ to quit. It Is probable that many an Investor, fol-

lowln^p his money, will hear the story that the revolu-
tion stopped all operations.

The unsatisfactory conditions prevailing in the outside
market In Nfev.- York is causing many of the more im-
portant mining hisues to seek admission to the Exchanges.
Ray Consolidated and Chino are trying to satisfy the list

Ing committee of the New York Stock Exchange; Tuolumne
Copper. Mason Valley, and Inspiration have been admitted

to the Boston Stock Exchange, and other important issues

are to follow, especially if the listing committee of the

New York Stock Exchange can be induced to extend any

privileges to companies whose properties have not reached

the producing stage. The market has so many adverse

factors to contend against just now that it can not be ex-

pected to make progress. The possibilities of trouble in

Mexico are doubtless magnified, but the uncertainty is

enough to drive traders from the market; add to this the

special session of Congress with tariff revision almost a

certainty; the recent decision of the Interstate Commerce

Commission is not now considered so drastic, but it has

strengthened the impression that the coming decisions by

the United States Supreme Court will be radically against

the corporations. Thus it is not surprising that the market

should register low prices for the year, and that trading

should fall to almost nothing. The Calumet & Hecla con-

solidation has not been abandoned, as it was reported it

would be when it was made apparent that obstructive liti-

gation would be begun. Inasmuch as temporary restrain-

ing orders have been issued by the Federal Court in

Michigan, the Calumet & Hecla management has resorted

to the expedient of informal action by the various com-

panies. At a meeting held this week for the purpose in

Boston, the Calumet & Hecla shareholders, representing

over three-fourths of the issued stock, voted unanimously

in favor of the proposed merger. The AUouez meeting was

held on the same day and resulted In a safe majority in

favor of the merger. While these expressions of opinion

are not binding and the votes will all have to be taken

again, the record of such action will be the strongest argu-

ment in Court, and' undoubtedly will be used to show that

the dissenters are a small minority. The stockholders of

the Ahmeek, Centennial, Superior, and Tamarack, are now

all informally recorded in favor of the merger by majori-

ties that make such action practically unanimous. That

part of the public that cares to do so is now able to get

the inside history of the career of Union Copper, in which

Walter George Newman was a specialist for a long time

and which was used as the vehicle of more than one pic-

turesque coup by Newman. The story is being told in the

bankruptcy proceedings of Sig. H. Rosenblatt & Co. One

of the chief parties In interest in Union Copper is James

H. Phillips, Jr., of the Nevada Consolidated.

The Hedley Gold Mining Co. makes a satisfactory annual

report for 1910, showing gross earnings of 1519,356; ex-

pense, $255,370; net, $263,986, which is equal to nearly 23%

upon the issued capital of $1,200,000. The Hedley company

operates what is known as the Nickel Plate mine and mill,

situated In the Yale district, in Hope mountains of British

Columbia. It is paying 3% quarterly and the last distribu-

tion just declared is increased by a 2% extra disbursement.

The Federal Mining & Smelting Co. has been the centre of

some market activity recently, and shareholders have been

taking more interest, owing to increased earnings; the

past quarter shows a profit of $345,000, which, after de-

ducting the dividend on the preferred, leaves a surplus

equal to 9% per annum on the common. The reorganiza-

tion committee of the United Rico Mines Co., of Rico, Colo-

rado, is extending the time for the deposit of bonds and

stocks under the reorganization plan. This company was

floated in the East by a New York Stock Exchange house

and there are a good many grievances owing to the failure

of the company's operations to produce any profit, and the

apparent abandonment of the concern by the interests at

one time most prominent in it. Another example of the

interlacing of copper interests is to be noted in the possible

absorption of the United Metals Selling Co. by the Amal-

gamated Copper Co. This move will make Amalgamated

the largest holder In the International Smelting & Refining

Co., as the United Metals owns 40,000 of the 100,000 shares

of International Smelting & Refining outstanding. The

Arizona Copper Co. is to issue debentures for £200,000 to

finance the rehabilitation of the plant. Recent development

work Is said to have developed some smelting ore sampling

as high as 7% copper.
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SALT LAKE, UTAH
Two Lead Furnaces Being Installed at Infernational Smelter. — Opera-

tions of Bingham Mines Co. — Holes on Park City and Tintic.

Definite announcement is made that the International

S. & R. Co. will install two furnaces, each of 500 tons

capacity, for the treatment of lead ores. The outlay will

be $500,000, -and about 100 men will be added to the force.

Work on the new furnaces will commence at once, so

that the plant will be ready to treat ores of this class

as soon as possible, and the purchasing of lead-bearing

ores will be commenced when the bins are ready for

them. Only Utah ores will be sought at first, but the

field will be extended and the plant enlarged as occasion

requires. The annual report of the Commercial mine,
operated by the Bingham Mines Co., shows a profit for

1910 of $65,902, about $10,000 more than in 1909. The
earnings would have been greater but for the fact that the

company was obliged to move all of its surface buildings

last fall and drive another tunnel through which to work.
This was due to the fact that the Utah Copper Co. acquired

1 D A H 6 ""^p"
||,,
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With the adoption of modern methods, good results can

be acbfeved. In Madison county many owners of claims

in Alder Gulch district refused to dispose of their interests,

declaring that they are going to install new machinery

and work the properties themselves. In this district it

is reported that there are 10 to 12 claims which have not

been worked for 12 to 15 years on which there will be

activity next spring and summer. In Ruby valley, where

the Conrey Placer company has been operating three

dredges all winter, the fourth dredge will be started in

the course of the next three weeks. The company has

planned for extensive work this season. The Granite-

Bimetallic company, operating near Philipsburg, has re-

cently finished a 4-mile ditch to carry water from Stony

lake to its placer and sapphire ground. Other placer min-

ers are working along the tributaries of Rock creek. Indi

cations are that the season will be i)rosperous in Granite

county. In the Georgetown district, south of Anaconda,

the probability is that no properties will be idle in the

course of another month, a condition of affairs which has

not existed for many years. Chicago capital has been in-

vested in the Crescent company property, on Stony creek,

near Philipsburg, and a season of activity is anticipated.

The lOstamp mill, connected with the mine, has been

started, and as soon as the addition to the building is

completed, ten more stamps will be crushing ore. The
machinery is all on the ground. There are sixteen claims

in the group, but the greater part of the work is being

done on the Trenton, and in this claim alone there is

said to be enough ore to keep the 20-stamp mill operating

for several .vears. The property is developed by 4700 feet

of adits. Ore treatment in the cyanide plant is successful,

and material for several more tanks has been ordered. The
Pilot Butte .Mining Co., organized by people of Milwaukee,
St. Paul, and this city, has taken over the Pilot Butte claim

and expects to begin operation in about three weeks.
Machinery ordered is being placed in |K>sition. This claim

is surrounded by producing properties, such as the Badger
State, the Elm Orlu, the Black Rock of the Butte & Supe-
rior company, and the Berlin of the North Butte company.
There is a belief that the claim contains the Berlin vein
and also an extension of the copper vein now being de
veloped by the Badger State. The Pilot Butte has a 3

(ompartment shaft, 530 ft. deep, and it is proposed to

sink till 1000 ft. depth has been reached. An effort is

being made with the Butte ft Superior company to ar-

range to run a cross-cut from the 1200-ft. level of the
Black Rock shaft. This will provide a means of ventilation
for both properties. The Anaconda company hereafter will

supply its own fluxing material for the Great Falls smel-
ter. It recently purchased the limequarries of W. H. Al
bright for the sum of $100,000. The ground secured con-
sists of 1500 acres and does not include the water rights,

nor gypsum deposits. The Great Falls smelter requires
about 600 tons of limestone dally.

The Court of Ai)peals of San Francisco, in handing down
its decision in favor of the Anaconda Copper Mining Co.

against the Deer Lodge ranchers, gave the latter a chance
to bring the case before the United States court by means
of a writ of review, and one of the attorneys for the ranch-
ers says that the opportunity will be embraced. The ranch
ers alleged in their case, which was heard before a Master
in Chancery appointed by Judge William H. Hunt, that

the smoke and poisonous gases emitted from the big stack
if the Washoe smelter killed their vegetables and grasses
aiW^ IKjIsoned their cattle. After Judge Hunt had gone
over \^ transcript of the evidence he gave his decision in

favor oK^the Anaconda company and the case was taken
on ap|)ear,\with the result as stated above. The Deer
Lodge ranch(^ sought to close down the smelter, and this
would have ha(V ihe effect of throwing thousands of men
out of work and t>i^ closing down of the greater number of

mines in this city.

The Butte t Ballaklava company has filed its answer to

the suit of the Anaconda company for |750,000, the value
of ore alleged to have been extracted from ground belong-

ing to the latter company. In the answer the Butte £
Ballaklava company asserts that no location of the Right

Bower claim was ever made, nor was any notice or location

of the same verified by law ever filed, until long after De-

cember 15, 1879, at which time the notice of location of

the Ballaklava claim was filed, and that the location notice

of the Right Bower claim placed on record was wholly

void for the reason that it was not made on oath, and that

the oath of verification afflxell thereto did not recite or

aver the truth of the matters set forth in the notice or

declaratory statement. It is further set forth in the an-

swer that the patent to the Right Bower claim was not

issued until long after December 15, 1879. The Butte &
Ballaklava company maintains that by reason of prior

location, even if the Right Bower vein unites with the

Ballaklava vein at depth, the apex is in the Ballaklava
claim and that the Ballaklava company is the owner of

all ores in such veins below the point of union as against

any claims thereto that may be asserted on the part of

the plaintiff or any owner of the Right Bower claim. It

is denied that the Mountain Chief vein is disclosed on
any level of the Ballaklava mine below the 500-ft. level,

or that the said vein is disclosed in any workings from

the Ballaklava company's shaft to which the plaintiff has

not been able to obtain access. It is further denied that

the Mountain Chief vein continues on its dip in a gen-

eral southwesterly direction, or that it so far departs

from a perpendicular as to extend through the south side-

line of the Mountain Chief lode claim, or into or beneath

the Ballaklava lode claim. It is admitted that there is

a vein in the Right Bower claim and that in its dip it

is carried through the Mountain Chief claim. It is de-

nied that ore has been extracted from the Mountain Chief

or Right Bower in excess of $750,000 or in any amount

greater than $150,000. It is also asserted that the Ana-

conda company extracted ore from the Ballaklava lode

claim to the value of $864,130 and asks for judgment on

this amount.

JOHANNESBURG, TRANSVAAL
The Premier Diamond Co. — Transvaal's Gold Output for lanuary. —

The Rand Mines and their January Production.— City Deep Mine.

—Mine Earnings.— Tin Mining.

An advance copy of the eighth annual report of the

Premier (Transvaal) Diamond Mining Co., Ltd., has just

been Issued. The significant features of the statement

now submitted to shareholders in this, the second largest

diamond mining company in the world, are (1) a much
larger scale of operations as compared with the previous

year, and (2) an improved selling price for the company's

product. As regards the enlarged scale of operations, it

is important to note that the material handled was in-

creased by 2,253,565 loads as compared with that of the

preceding year. The directors state that the average price

realized per carat improved from 12s. 6.29d. to 13s. 11.39d.

during the year. Furthermore, it is stated on authority

of the general manager in London that "the prospects of

a good and sound business during the coming year are

very bright indeed." In commenting on the results secured

during the year, which have yielded a profit of £541,191

13s. 7d., or £102,380 13s. more than in the preceding year,

the directors state "the scarcity of labor has not yet been

overcome and is consequently a cause of much anxiety to

your directors. Every endeavor is being made to raise

the labor force to at least the minimum required for

operating the whole plant, now complete, and thus insure

the best results. Experience has shown that a deficiency

in labor must be reckoned with at one time or another

during every year, and ft is now a serious problem to

minimize this risk." A large amount of development was

carried out in the mine during the year. The Premier

pipe has now been worked down to an average depth of

125 ft. The fifth level has been opened at a depth of 210

ft., and the material above this level represents 20,000.000

loads. Among the many interesting features contained

in the report of W. McHardy, general manager for the
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company, mention may be made of the equipment of the

mine with search-lights in place of the arc lamps previously

employed, and which were damaged by blasting operations.

In huge open-workings, such as that of the Premier mine,

search-lights erected on the edge of the pipe would appear

to be almost ideal for lighting purposes and for the detec-

tion of theft. At the Premier they have proved satisfac-

tory, both as to eflBciency and economy, and it has been

decided to complete the equipment of the mine in this

respect by the installation of five additional searchlights.

The gold output of the Transvaal for January has been

declared at 651,027 oz. of fine gold, of the value of £2,765,-

386. This compares with an output of 640,995 oz., valued

at £2,722,775 announced as the result of the previous

month's operations. The increase amounts, therefore, to

10,032 oz., or £42,611, but falls about £9000 below the

Transvaal's production for October 1910. Jn January the

Witwatersrand contributed £2,658,338 to the total, outside

districts (Lydenburg, Barberton, Klerksdorp, and Heidel-

berg) producing £107,048. The leading productive mines
on the Rand last month are given below, with output of

each mine:

Mine. Locality. Output.

East Rand Proprietary Mines. East Rand £254,201

Crown Mines Central Rand 223,193

Randfontein South West Rand 132,172

Robinson Central Rand 113,475

Geldenhuis Deep Bast-Central Rand.. 96,024

Simmer & Jack East-Central Rand.. 89,190

Among the features of last month's production is the

declaration of an output of 3576 oz., worth £15,190, by

the City Deep mine, the great Eckstein-Wernher-Beit deep-

level which is assured of becoming one of the leading

gold producers of the world at a comparatively early date.

tin stocks, particularly with regard to the Zaalplaats and
Swanzie tin companies. The output of the former for
last month was 162 tons of 70% concentrate, and it is

understood that a wealthy London and Johannesburg min-
ing house is negotiating for the acquisition of a substantial
interest in the company. The question of erecting smelt-

ing works in the Transvaal province to treat the products
of the various mines now declaring outputs has again
come up for consideration, but the consensus of opinion
at present appears to be that, for the time being, the
project is premature. The gold output of the Witwaters-
rand for the current year is likely to mark a big advance
over that for 1910. In addition to the City Deep, two or

three other big new producers will be adding their quotas

to the 1911 output. For instance, the Randfontein Central

Co. has just started 300 of the 600 stamps erected on the

property, and the new mill of the Brakpan Mines Co., which
will have a capacity of 60,000 tons per month, is rapidly

nearing completion.

Pari ot Ihe Easf Rand.

This is the City Deep's initial declaration, and it affords,

of course, no reliable criterion as to the productive poten-

tiality of the company, since the first crushing operations

have been attended by the disadvantages incidental to

the starting of a large plant. A considerable amount of

gold has, of course, been absorbed in the setting ot the

plates and is in circulation in the cyanide plant. Further-

more, the quantity and efficiency of the native labor em-

ployed has left much to be desired, and at the outset

of productive operations trouble was experienced with

the balance-ropes. These matters are being adjusted, and

the City Deep company may be expected to record large

outputs. The profits of the leading mines for last month
are as follows: Crown Mines, £104,000; East Rand Pro-

prietary, £103,058; Robinson, £78,050; Simmer & Jack,

£49,873; Village Main Reef, £39,313; Ferreira Deep, £33,650.

The above does not include any of the profits earned by

the Randfontein mines, for which figures are not, at the

moment of writing, available.

The improved prices for tin prevailing in Europe and
America have quickened interest in tin mining in South
Africa, and a feature of the Johannesburg Stock Exchange
dealings during the past fortnight has been the activity

displayed in connection with Transvaal and Swazieland

HOUGHTON, MICHIGAN
Cost of Mining and Milling Native Copper Ores.— Wlial to Include in

Operating Costs. — Tonnage Costs and Costs of Finislied Copper.

The Calumet & Hecla management is credited, in the

press, with an ambition to reach the basis of 'dollar rock.'

By this figure is meant a total cost of mining and milling

ore carrying- native copper of $1 per short ton. This figure

never has been reached in the Lake Superior district, and
although costs have been decreasing almost since the be-

ginning of mining operations, nearly seventy years ago,

much further progress must be made before dollar rock is

reached by any mine in this district. All of the leading

mines show substantial reductions in operating costs, per

ton of ore stamped, during the past decade. The pioneer of

the field in low tonnage-cost was the old

Delaware mine in Keweenaw county, working

a conglomerate bed supposed to be a northern

extension of either the Allouez or conglomer-

ate lodes of Houghton county, which, nearly

thirty years ago, mined and stamped its ore

at a cost of $1.27 per ton, under the manage-

ment of Charles H. Palmer, a veteran miner,

who is still active, though in other fields. The
Delaware was unsuccessful, however, because

of the exceedingly low average content of cop-

per. Some twenty years ago the Atlantic

mine managed to get its costs under $1.50 per

ton, and eventually reached about $1.30 per

ton. None of the other mines of the district

are yet as low as the Atlantic was before

it was ruined four years ago through air-

blasts. The matter of tonnage costs, while of supreme

importance, is complicated by a variety of prime fac-

tors. The first of these to come up for consideration is

the matter of development costs. It was the habit of the

mine managements, except the Calumet & Hecla. in the

early days and until a comparatively recent period, to

carry a construction account, .to which was charged all

extraordinary expenses, such as new shafts, machinery,

equipment, and general surface improvements, beyond or-

dinary repairs. By reason of this convenient construction

account, which proved a catch-all for miscellaneous costs,

it was possible for many mines that actually were losing

money, to figure out annual profits on production, and great

was the grief of confiding shareholders, after years of suci

paper profits, to be faced with the necessity of furthe"- as-

sessments, absolutely imperative for financing ope'-ations.

The construction account enjoys less favor than lormerly.

but it is obvious that the matter of unusual development

and construction costs must be taken into consideration in

arriving at a just estimate, not only of present costs, but

of future possibilities. For instance, the Ahmeek mine,

which is one of the best new mines in the district, showed

a cost of almost 15ijC. per pound for finished copper, and

as the average price for which the metal was sold that year
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was only 13.«7c. per pound, the year's results, on their face,

were mopt unsatisfactory; but, as a matter of fact, the high

cost was due to charging directly to operating expenses

-very large sums required for sinking new shafts which were

not productive, adding new hoists and general machinery

•equipment, building, constructing, and equipping a new

mill, and adding a great deal of miscellaneous building.

While a considerable amount of outlay is required every

vear for construction work, including the various Items of

new shafts, new machinery, new buildings, and remodeling

of mining and milling plants, ,it is obvious that this should

be charged direct to operating costs, as such construction

«xpense is a continuing charge. The difficulty in this case

Jies in striking a fair average, as construction costs neces-

sarily are much heavier in some years than others, at the

old mines. In the case of the new mines, such as Ahmeek,
having everything to provide, at the start, construction

costs necessarily are exceedingly high, but as these provide

permanent equipment, allowance must be made for the

unduly high cost of finished copper, when including the

heavy expenditures required to open and equip the mines.

'Dollar rock' would mean much to the Lake Superior dis-

trict, as with copper at 12i{>c. per pound, it would permit a

developed and equipped mine to make expenses on copper-

bearing ore averaging a net mill-run of only about 10 lb.

of blister copper per ton of ore stamped. That 'dollar rock'

may be reached eventually, by some of the mines more
favorably situated for cheap tonnage costs. It is reasonable

to infer, from the steady reduction In figures of costs, per

ton of rock, that has been effected since the beginning of

mining work in this district. The cost of mining and
milling, per ton of ore, necessarily varies from the cost

of finished copper per pound. In the case of the old Atlan-

tic mine, before referred to, tonnage costs were low, but
finished copper costs were high. Tonnage costs were low
because the Atlantic ash-bed, of about 15 ft. average width,
-was mined from wall to wall and the entire product
stamped, without selection, while finished copper costs

•were high because the ash-bed averaged a return of only
about 13 Vi lb. of copper per ton of ore stamped. It is

obvious that a low-grade mine, having a wide bed, can
secure cheap costs per ton of ore, but will be unable to

make cheap copper, while a mine having a narrow bed
or vein, like the branch vein of the Michigan mine, can
make cheap copper, though at high costs per ton of ore
stamped. Up to and including the production of 'mineral,'
which is the native copper with gangue rock adhering that
Is produced at the mills, one mine can produce copper
about as cheaply as another, making necessary allow-
ances for width of lode, depth of workings, and difference
in cost between amygdaloidal and conglomerate beds, in

both mining and milling, owing to the more refractory
nature of the conglomerate, but thenceforward the costs
Tary according to the amount of copper recovered. It

costs little more, if any, to mine and mill a ton of ore
trom a rich bed than a ton of ore from a lean bed. In
fact, the Baltic and Champion mines of the Copper range
probably are able to mine and mill a ton of ore cheaper,
on the average, than one can be mined and milled from the
Isle Royale mine, only a few miles distant, for the reason
that the Baltic lode of the Baltic and Champion mines
is considerably wider than the Isle Royale and Portage
beds of the Isle Royale mine. Prom the point of milling
onward to the production of finished copper, the Cham-

pion and Baltic mines show much higher costs, for the
r«ason that their bed carries 75 to 100% more copper than
the^ds of the Isle Royale mine, and costs of smelting,
freight^ insurance, and commissions on sales are fairly

constantN^tors. The cost of preliminary crushing, done
In 'rock-hoWs' at the mines, is 4 to 6 cents per ton, in

the case of iTHnes having modern equipments, and much
higher with Bom>>.^of the small mines having poor crushing
plants. The cost (H, final crushing at the stamp-mills has
been reduced largelyNfrom the Inception of milling, and
within the last 15 yearV has been practically cut one-half
at the beat mills.

General Mining News

ALASKA
Reports from Seattle show that all steamships bound

for southern and southeastern Alaska are carrying hun-
dreds of prospectors, miners, and tradesmen to such ports

as Cordova, Valdez, Seward, and Skagway, and from those

places the travelers will make their way over the snow
and ice trails to interior points before such trails and
streams become impassable with the opening of spring.

Many of those going in early are men who have been in

the country before, and most of them are going to the

Tanana, Innoko, the upper Kuskokwim, the Yukon, and
their tributaries, including the Koyukuk. There is no
stampede to Alaska, but the indications are that the

travel thither during the next four or five months will

quadruple that of 1910. Quartz mining In that country

is receiving an Impetus, this being especially true of the

Fairbanks region, Valdez, and the Copper River country;

and there is to be more than the usual activity in the

regions tributary to Juneau and Ketchikan. The diggings

in the Innoko and Kuskokwim basins, however, will be

confined to placer beds. Stores of supplies and camping
stations are now pretty well established in the great in-

terior country, and the perils of travel are not what
they were 10 to 12 years ago. Reports are that shipments

of freight to Alaska is much in excess of what it has been

in recent years.

KETCHIKAN DISTRICT

(Special Correspondence.)—The Jumbo mine at Sulzer

has made three shipments of ore amounting to about 4500

tons since Jan. 1. The large bodies of ore discovered

last season while doing diamond-drill work are being

opened. About 50 men are employed at present. A small

cargo of gold ore was shipped from the Gold Stream mine

last month to the Tacoma smelter. The Victory tunnel

at Seal Bay is now in over 1700 ft., 10 well defined veins

having been opened by It. The main, or War Eagle lode,

will probably be cut within the next 300 ft. The Victory

company has taken a bond on the adjoining property,

known as the Sanford Lhote group, the price named In

the bond being $35,000. Some development work has been

done on the Veta this winter by Ickis & Poison. The Ton-

gas shaft. Thorn Bay, is now down about 150 ft. The ore

is pyrrhotite and chalcopyrlte, and contains silver and

copper, with some gold.

Ketchikan, March 4.

ARIZONA
GILA COUNTY

(Telegraphic Correspondence.)—One section of Miami

concentrating mill was started March 15. Machinery is

running smoothly this morning.

Globe, March 16.

(Special Correspondence.)—The Old Dominion company

is developing a body of oxidized ore In block No. 2,

opened by the west cross-cut on the sixteenth level; this

ore assays 10% copper. Development in the United Globe

ground is revealing bodies of ore of concentrating grade,

both on the twelfth and fourteenth levels. The Old Domin-

ion continues to handle United Globe ores through shaft

A. An electrically operated blower Is being installed on

the twelfth level of the United Globe to keep up ventila-

tion on the fourteenth level until connection can be made

with the Kingdon shaft. This shaft Is being sunk on

the Lady Elgin claim, in the southeastern portion of the

property, and is now nearly 70 ft. deep. The Old Dominion

is pumping about 3,500,000 gal. of water daily. The

hoist installed last August at shaft A has proved satis-

factory in every respect. An electric hoist soon will be

in place at the Kingdon shaft. When finished it will be

the third electric hoisting engine to be installed by this

company, which is now operating the Gray and Buckeye

shafts by electric power. The electric power supplied by

the low-pressure electric turbine installed last July has
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resulted in a large conservation of power. Mr. Dowell,

the manager, will not give an estimate of the actual saving

until he has made further calculations. The turbine is

driven by the exhaust-steam from the three compressors,

furnishing mine power and ventilation, three blowers that

supply the furnaces, and two that furnish the blast for

the converters.

The Summit Copper Co. has extended the south drift

on the 400-ft. level of the Pasquale vein a distance of

216 ft. from the cross-cut connecting the shaft with the

vein. The high-grade chalcopyrite that was found at 142

ft. from the cross-cut is 4 ft. wide at the breast. The

north drift heading on the same level is now 160 ft. from

the cross-cut and is still in low-grade ore. In this drift

high-grade ore was opened 75 ft. from the cross-cut, and

was cut by the drift for a distance of 45 feet. A raise

will be started at OBce to explore this body. The raise

being driven on the vein from the 400-ft. level toward

the 300-ft. is now 70 ft. from the fioor of the drift, and

the 4-tt. vein containing 2 ft. of ore running 30'/ copper,

and 2 ft. sampling 18'/,, is still in evidence. On the 200-

Miami, Arizona.

ft. level both the north and south drifts are in good mill-

ing ore.

Globe, March 11.

PINAL COU.NTY

The Ray Con. Copper Co., the mines of which are at

Ray, has developed ore deposits of a maximum length of

nearly 8000 ft., and of a maximum width of 3500 ft. Ore

shipments to the mill, at Hayden on the Gila, amount to

700 to 1000 tons per day, a considerable part of it being

mined incidentally to development work. Stoping has

been commenced, however. While there is a new work-

ing shaft, there are four other sha-fts which have been

used for development purposes. The main haulage adit,

by which all the shafts and working levels are connected,

has a length of 4000 ft. It is 8 by 14 ft., and double-

tracked, the ore-cars being drawn by 10-ton electric loco-

motives. One section of the mill is doubtless in operation

by now.

CALIFORNIA
AMADOB COUNTY

The 80-stamp mill of the South Eureka is operating at

full capacity, and although some heavy expenses have

been incurred in putting the mine shaft in better condi-

tion, the directors have announced an increase in the

regular dividend to be paid. The Hardenburg mine is being

equipped with a new air-compressor.

BUTTE COUNTY

The Burlington Gold M. Co., of which W. C. Ralston,

G. W. Grayson, H. T. Creswell, E. B. Braden, and W. S.

Graham are directors, has the New Burlington, Mexican,
Jo and Annette claims, situated near Forbestown, these

locations covering 4498 ft. of the New Burlington lode.

This lode has a north-south strike, a dip of 55 to 65°

northeast, stands between diabase and greenstone, and
has a width varying from 214 to 25 ft. On the Burlington
claim are 10 test-holes along the cropping; the Mexican

has a 100-ft. adit, which is caved; on the Jo is a 335-ft.

adit, and some cross-cuts, and there is a small amount
of development work on the Annette. Engineers who
have examined the property have concluded that this lode
and that in the Golden Queen are the same, though the
latter has been displaced by faulting. It has been lecom-

mended that two 500-ft. shafts be sunk on the group. Sam-
ples of ore have assayed $4.75 to $160 per ton in gold,

with some silver. It is estimated that with a mill having
the capacity of 300 to 500 tons per day the ore may be
mined and milled at a cost of $2 per ton. The company
is now active and it is reported that a mill is to be built

this year.

CAI.AVERA8 COUNTT

The Water Lily mine, situated near Melones. on the

Stanislaus river, has a force of 15 miners, who are taking

out 50 mine-cars per day of auriferous gravel, said to

yield $3 per car. John Whitney has charge of the work.

ELDORADO COUNTT

The Mother Lode Mines Co., operating the Kelsey mine,

situated near Placerville, is so encouraged

by results of development that it contem-

plates erecting a mill on the property next

summer. W. A. Hooten is engineer in

charge.

KKKN (OINTY

The Phoenix mine and o-stamp mill, near

Randsburg. are active again. The mine has

been considerably developed, and in a new
shaft being sunk a 3-ft. vein of ore was
opened, the gold in which amounts to $10

to $20 per ton. C. A. Burchara owns the

property. The Arondo mine and mill, situ-

ated in Argus mountains, out from Rands-

burg, are being operated with a force of

about 30 men. J. K. Miller is in charge.

MONO COUNTY

The j)ower plant and other buildings of the California

Hydro-Electric Co., situated at Jordan, were wrecked by

a snowslide on March 8, and. according to reports. 8 or

10 persons were killed. Among the killed are John Sul-

livan, Ben Pessin. Harold Hardy, F. Strombolt. R. H.

Mason, Harry Weir, and P. M. Peacock. Transmission

lines of this company extend to Hawthorne, Rawhide. Fair-

view, and Wonder, Nevada, but it is understood they con-

nect with another system whereby light and power can

be supplied to those places.

NEVADA COUNTY

The Pittsburg mill now has 20 stamps in operation, the

installation of 10 additional stamps having been com-

pleted recently. The property is at Nevada City, and is

owned by the Pittsburg Gold Flat Mines Co.. Mark B. Kerr

being manager.

PLU.MAS COUNTY

The Crescent Hill mine and mill, purchased some time

ago by W. E. Oddie, are being operated successfully. J.

TefTt. who sold the Crescent Hill, is developing a mine

on an adjoining property. The properties are situated

six miles south of Quincy. near the middle fork of Feather

river.

SAN BEBNARDINO COUNTY

Hart district is equidistant from Searchlight and Barn-

well, and contains some gold-bearing veins of ore which

have been developed considerably during the last three

years. The Oro Belle, in charge of W. B. Andrews. P'ar

be provided with a 10-stamp mill, and it is clair.ied a

sufficient tonnage of ore is available to warrant if. Sink-

ing is in progress to obtain a supply of wster. which

is almost as important a factor as the ore supply. The

Jumbo, in the same district, first developer! to some extent

by the Quartette company of Searchlight, is now in con-

trol of the Big Chief company, by which further develop-

ment is to be done. Other properties of the camp include

the Flyer, and Rambler.
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SHASTA CODNTT

(Special Correspondence.)—It is reported that the Milk-

maid will be equipped with a cyanide plant in the spring.

Developments are progressing at the property, and some

good ore is reported. It is understood that the Black

Tom company is planning to resume work at the Niagara

group within a short time. Mr. Riordan. managing director

of the Bully Hill Copper Co.. is looking over his company's

holdings. It is rumored that the company is i)lanning the

resumption of activities at its mines, but nothing of an

ofBcial nature has been given out. The smelter has been

idle since last July, owing to the complaint of the Forest

Service, which claimed that the fumes were seriously dam-

aging Government timber. At the Gladstone, rich ore

continues to be mined below the 500-ft. level. A full force

of men is employed, and the mill is operating at full

capacity. The monthly clean up averages $30,000 to

ago to be of fair size. Preparations for beginning gravel

mining on the Mil] Villa are being made. The property

is between Sonora and Jamestown, aud has just been
deeded to John W. Cobb by the San Francisco Power Co.

A shipment of three carloads of ore is being made weekly
from the Black Oak mine to the Selby Smelting & Lead
Co. Operations have been discontinued at the Donella
mine, above Arastraville, formerly worked under a bond
held by George H. Brown. The mill at the Mazeppa has
been started. It is reported that operations will soon be
resumed at the Omega. The new mill at the Duffleld, near
Arastraville, will soon be ready for operation. When
started a larger force will be employed in the mine.
Tuolumne, March 11,

The Badger group of mining claims, situated four miles

from Jamestown, has been purchased by A. L. Ellis, who
intends to have considerable development work done this

Central California.

$45,000. 1. O. Jillson is managing director, and E. Young
superintendent. Developments are progressing at the Mad
()x. It is reported that H. O. Bals. formerly In charge
of the mine, will again direct the affairs of the company.
The .Midas is maintaining its usual heavy production. At
the Gambrinos. five stamps are in action. The past winter
has been unusually moderate In this county, consequently
the mines have been able to maintain constant operations
without difficulty.

Redding. March 11.

SIEBRA COUNTY

The Sacred Mound mine, under bond and lease to George
A. Aldridge and associates, has good ore In a vein re-

cently found. A tramway has been built to carry ore

from this vein to the Butte Saddle mill.

TUOLUMNE COUNTY

(Special Correspondence.)—The Street mine, at Tuttle-

town, owned by Richard Kinsman, of Oakland, hut recently

bonded to Barret and Snoogoose, is being re-opened for

extensive development. The shaft will be s[mk several

hundred feet deeper. There is a 5-stamp mill on the prop-
erty. The new mill at the Berkeley is approaching com-
pletion. Within a few days a new pump will have been
In.stall'-d and the mine unwatered, when a crew of miners
will be put at work. A small stamp-mill probably will be
purchased soon for the Glanelli mine, situated near Aras
traville. and owned by James J. Masgheno. Development
has proved the rich shoot of ore uncovered several weeks

season. The property, which has been idle a number of

years, was formerly a producer. One of the requisites

to operating will be to unwater the old workings.

COLORADO
CIIAKFEE COUNTY

The Monarch-Madonna mine, situated 20 miles west of

Sallda, which was a rich producer of ore from 1SS2 to

1894, was practically idle for 14 years following the last

date: but about a year ago the property was purchased

by Burton brothers of LeadviUe. The great vein had

been opened and the ore taken out through a series of

adits, five in all. Burton brothers had the sixth adit

driven, lower than any of the others, and at a distance

of 1500 ft. from the portal they opened the vein, finding

it as wide at this depth as above, and the ore of even

higher grade. In fact, whereas lead and zinc predominated

in the higher workings, it was found that silver and gold

prevailed in the ore opened on this lowest level. During

the last nine months of 1910 they shipped ore of the net

value of $105,000; this ore was taken from the stopes

between the sixth and fifth levels.

CLEAR CREEK COUNTY

(Special Correspondence.)-— It Is said that a net earning

of $8000 per month is being made by the Pay Back M.

Co., operating the Josephine mine on Kelso mountain.

From 10 to 12 tons of $60 ore are being sold daily. The
out;)Ut from the Capital mine dining the month of I-'eb-
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ruary was a little over $30,000, and it is believed that

March will witness that amount being doubled. The Pio-

neer mine, on Covode mountain, has been taken under

bond and lease by J. H. F. Smokey, representing Cripple

Creek mining men. Development work is to be com-

menced at once. This property has been a steady pro-

ducer of smelting and concentrating ore for several years.

A )39dy of ore from 16 to 20 in. wide has been opened in

the,
I

breast of the adit on the Mint vein, samples of which
assay $45 to the ton in gold. The operating company will

start the 10-stamp mill before the end of this month.
The Bard Creek M. Co., operating a group of claims on
Lincoln mountain, is making ready to perform develop-

ment work. As soon as the roads are in good condition

shipments of smelting ore will be started. The Homestake
G. M. Co. has given another contract to B. C. Bovie to

drive the adit 100 ft. This will take the heading past

the Homestake vein.

Georgetown, March 5.

(Special Correspondence.)—The Lucania adit, at the

mouth of Fall river, is to be driven 1500 ft. L. Stern-

berger, owning a vast mining estate on Bellevue moun-
tain, kas agreed to perform the work to compensate for

a right-of-way in the adit. Ground will be broken at the

rate of not less than 7 ft. each day. Development Is to

be carried forward at the Gum Tree mine at Freeland.

Shipments of ore to the Golden smelter have commenced.
Owen & Co., who recently secured a lease on the Bellman
vein, and who are operating through the Central adit, have
work well advanced. Shipping ore has been found, and
within a short time a heavy tonnage will be marketed.
The discovery recently made on the Good Friday mine,

situated on Red Elephant mountain, is improving with

the shooting of each round of holes. The orebody is 12

in. wide, and from shipments that have been made returns

of 150 oz. silver per ton have been realized. R. B. Morton
is manager. Occasional shipments are going out from
the White property, the ore milling from 225 to 250 oz.

silver per ton. Operations are in progress through the

Commodore adit. A streak of ore 10-in. wide has been
uncovered on the Ten Spot property on Santa Fe moun-
tain that is worth $18 per ton in gold.

Idaho Springs, March 4.

GILPIN COUNTT
(Special Correspondence.)—Work is to be resumed on

the O. K. mine, situated on Central hill. The shaft that

is down 620 ft. is to be sunk 100 ft. deeper. Eilman
Bros., leasing on the 620-ft. level, are making regular

shipments of concentrating ore. Shipments of mill dirt

have been started from the Newfoundland mine. Work
is being done on the twelfth and thirteenth levels. A. H.
Rose is manager. A local pool of operators is developing

the Alger-Kansas mine. Stoping has been started on an
18-inch streak of ore that mills 2 oz. gold to the ton. A.

C. Most has secured a bond and lease on the Comet mine,
and the work of exploration has been started. A streak of

ore 18 in. wide has been exposed that shows assay-values

of from $12 to $30 per ton. Ore is to be shipped from
Coeur d'Alene mine, situated on Academy hill. Operations
are in progress on the 700-ft. level, a big body of smelt-

ing ore being exposed. Recent shipments have brought
returns of $60 per ton. The shaft on the Paola is to

be sunk 100 ft. A streak of ore 8 in. wide is exposed
In the deepest workings that is worth $30 per ton. After
years of idleness, work has been resumed on the Central
City mine. R. R. Demeter is owner.

Central City, March 6.

LAKE COUNTr (LEADVILLE)
The Crysolite mine, an old property on Fryer hill, has

passed to Howard E. Burton and associates under a ten-

year lease. The intention of the lessees is to employ a
force of miners and prospect the ground for carbonate of
zinc. The same lessees are operating the Seneca, Little
Chief, and Little Pittsburg. Zinc carbonate is being
mined in that part of the Seneca opened from the Hayden
shaft. The Western M. Co. has a good force of miners

at work at the Wolftone shaft. Castle View, and Big Chief,

on Carbonate hill. The Evelyn is also being operated by
M. A. Nicholson and associates. The mines in this local-

ity are producing about 800 tons per day of zinc carbonate.

The output of zinc carbonate by Leadville mines during
1910 amounted to 20,680 tons. A large increase over these

figures is anticipated for 1911.

CURAT COUNTT

The San Pedro M. Co., owning a large area of patented

ground adjoining that of the Camp Bird, is controlled by
New York men, whose plans are said to contemplate the

building of a mill. Development work has resulted in

opening five veins, in which is blocked out about 300,000

tons of ore. A development and building fund of $150,000

is being raised by the stockholders. The Atlas mine, near

Sneffels, has a mineral lode which is exposed for 5000 ft.

on its strike, and has been opened to a depth of 1200 ft.,

by which a great tonnage of milling ore is made avail-

able. The Atlas company now has a 10-stamp mill, and
has in view the building of a much larger plant.

SAN JUAN COUNTT

The Sunnyside mine, belonging to the Terry estate, and
being operated by Terry brothers and their sister, Mrs.

Strong, is said to be under option to a syndicate of East-

ern men, whose engineers have reported 441,000 tons of

ore in sight, capable of yielding a net profit of $2.35

per ton. The general direction of the mine and mill work
is in the hands of Walter Bunce. The mill is at Eureka,

the mine being over a mile distant from there, near the

head of Eureka gulch.

IDAHO
IDAHO COUNTT

The Elk City Reduction Co. is erecting a custom mill at

Elk City. The plant provides for plate-amalgamation, con-

centration and cyanidation, and will have a capacity of

20 tons per day.

LEMHI COUXTY

The Pittsburg-Idaho company, which operates the old

Gilmore mine in Lemhi county, Idaho, has been shipping

from 100 to 125 tons per day to the Salt Lake smelters.

New machinery has been purchased and the output will be

increased. According to A. S. Ross, a dividend was to be

paid on March 15, which will probably be increased at a

later date.

SHOSHONE BOUNTY

(Special Correspondence.)—Ore of good grade has been

uncovered in the new tunnel being driven on the Ajaz

property in the Coeur d'Alene district. The owners are

negotiating for the use of one of the Moonlight company's

tunnels, which, with 500 ft. of extension, will permit the

development of the orebody at depth. The vein was un-

covered 200 ft. in from the portal of a drift below the

old workings. A drift to the east, now in 100 ft., has

been in ore the entire distance on the hanging wall. The

face shows 18 in. of quartz, carrying 20% lead.

Wallace, March 11.

(Special Correspondence.)—Bunker Hill & Sullivan Min-

ing & Concentrating Co. paid dividend No. 172, of $81,750,

on March 4, making a total of $12,538,350 to date.

Kellogg, March 8.

Shipments of ore from the Jack Waite mine were com-

menced about March 1. The mine is 12 miles from Eagle

station, near Murray, and the ore is sacked and hauled

on sleds to the railroad. A recent shipment of 500 sacks

is said to have sampled $70 per ton in lead, silver, and

gold. It is possible that a spur of the Idaho Northern

railroad will be extended to the mine, as P. Burke, the

manager, undertakes to guarantee the shipment of 100

tons of ore per day from this mine.

MONTANA
FERGUS COUNTY

(Special Correspondence.)—Five of the eight directors

of the Barnes-King company elected at the annual meet-

ing recently held at Kendall, are Butte men. The New
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York people were headed by W. H. A. Fischer. The five

Butte men selected are C. W. Goodale, manager of the

Great Falls smelter; Andrew J. Davis, president of the

First National bank; W. C. Lewis, a business man, John

E. Corette, and John K. Kirk, attorneys. The Eastern

men were given three directors. It is expected that the

future of the Barnes-King mine will be decided March 30,

when an adjourned meeting of the new directors will be

held to consider the question of investing the cash in the

treasury, or at least a part of it, in some other property,

or dividing It up and winding up the affairs of the com-

•pany. The new directors have elected C. W. Goodale pres-

ident; E. G. Hothorn, of New York, vice-president; C. C.

Swinborne, treasurer; John E. Corette, secretary, and Jas.

A. Bailey, assistant secretary-treasurer. Mr. Bailey and

Mr. Hothorn are residents of New York. In addition to

the local directors, W. H. A. Fischer, of New York, the

retiring president, was present. There were forty prop-

erties considered, and the conclusion was reached that of

these there were three which might prove a profitable in-

vestment, so it was decided to have them examined. This

conclusion was reached after having discussed the advisa-

bility of winding up the affairs of the company and divid-

ing the money in the treasury among the stockholders pro

rata.

Lewistown, March 11.

NEVADA
HUMBOLDT COUNTY

(Special Correspondence.)—Developments on the 300-ft.

level of the Auto mine, at National, have resulted in open-

ing a 10-ft. vein, the ore in which is said to be of good

milling grade. The National Mines Co. is developing at

several points and opening much rich ore. The mill is

operating on high-grade quartz. The company has paid

National, Nzvada.

a total of $345,000 in dividends since the discovery of ore

about two years ago. It now ranks as one of the best

properties in the State. The ore recently found on the

A and T claims, on the north side of Wlnnemucca moun-
tain, Is gaining Importance with developments. The vein

has a width of from 14 to 18 ft., the ore containing 2 oz.

of gold to 1 oz. of silver. The Nineteen-Ten Mining Co.,

at Barret Springs, is now an ore shipper. Seven tons

of ore are being sent out daily from the ColeBulUs lease,

recently acquired by the parent company. The vein is

3 ft. wide, and all the ore is reported to be of shipping
grade. J. M. Blood is superintendent. A 2-ft. vein of

good ore "has been opened on the Blue Bell, and a few
cars will soon be sent to the smelters.

Wlnnemucca, March 8.

NEW MEXICO
SOCOBBO COUNTY

(Special Correspondence.)—The clean-up made at the

Socorro mines for the last half of February amounted to

19,500 oz. of gold and silver bullion. The Wilfley tables

were re-Installed tn the mill, and they are turning out

ZVi tons of high-grade concentrate per week. The driving
on the 500-ft. level is soon expected to tap the vein; and
the Queen vein was opened on the 700-ft. level by driving
a cross cut from the shaft, exposing 7 ft. of ore, having

an average assay-value of $12 per ton. The clean-up of

the Ernestine M. Co., as the result of 14 days run, amounted
to 8475 oz. of gold and silver; and for the last week of

February 686 tons of ore was treated, the concentrates

amounting to 45 sacks. The manager for the MogoUon
Gold & Copper Co. has returned to camp, and it is re-

ported that the force of miners will be increased. It is

reported that the Treasure Mining & Reduction Co. is

considering the establishment of an aerial tramway from
the mine to the mill. At present the ore haulage is by
wagons. It is reported that the Maud S. mine has been
acquired by a New York syndicate, which will re-open the

mine and mill. The mill and other surface Improvements
are in good condition.

MogoUon, March 10.

OREGON
BAKEB COUNTY

The Golconda mine, situated in Cracker district, four

miles from Sumpter, is to be re-opened by William Kin-

near, of Susanville, who has taken possession under a

bond and lease. A syndicate of Spokane men is said to

be backing Kinnear. The Golconda, which has been idle

about six years, formerly produced high-grade and is un-

derstood to have now an abundance of low-grade ore. The
property is equipped with a 20-stamp mill for amalgamat-

ing and concentrating.

UTAH
It is announced in Salt Lake by E. P. Mathewson, gen-

eral manager for the International Smelting & Refining

Co., that lead furnaces are to be installed in the plant

of this company at Tooele, and that designs for them are

being made. Much interest attaches to this announcement,

as it presages additional competition in the smelting of

ores other than copper in the inter-mountain country.

The silver-lead districts, outside of the Coeur d'Alene,

which may be drawn upon for ores suitable for the lead-

smelter are Park city, certain parts of Bingham, Stockton,

Tintic, Beaver county, American Fork, Utah; Wood river,

and Lemhi county, Idaho; and such camps in Nevada as

Pioche, Hamilton, Ward, and Eureka. The entrance of

this company into the lead-smelting Industry will open the

fourth plant for custom ores in Salt Lake valley, the

three now in operation being that of the U. S. S. R. & M.

Co. at Midvale, and those of the A. S. & R. Co. at Murray

and Garfield.

WASHINGTON
FEBBY COUNTY

(Special Correspondence.)—A pay-streak has been found

on the Rico placer ground, on Gold creek, 20 miles south

of Republic, where a bedrock drain 450 ft. in length has

been cut. The drain is 16 ft. deep at the head, and over-

lying the bedrock the pay dirt is 3 ft. deep, and yields

from 50 to 75c. per cubic yard. The gold washed is shot,

flake, and dust. Gold creek has a fall of 50 to 60 ft. to

the mile. The present find is the result of eight months

prospecting.

In raising from the 100-ft. level of the Qullp mine a

deposit of quartz, rich in argentite and native silver in

crystals, has been opened. The north drift on the vein

on the 400-ft. level of the Qullp has passed from the Quilp

44 ft. into the Surprise ground. The drift is about 7 ft.

wide, and samples from the face assay from $37 to $43 per

ton. The cross-cut from the main incline shaft on the

Surprise ground has broken into a body of shipping ore,

on which a drift has been started, and a raise will be

made to the winze below the Jim Clark adit, where some

rich ore has been developed. A winze is being sunk below

the 300-ft. level of the Lone Pine mine on a body of ore

from 6 to 10 ft. wide and about 56 ft. long. The assays

show from $15 to $100 per ton. The San Poll Consolidated

company has taken over the San Poil, North San Poll.

Snowstorm Fraction, one-half of the Kangaroo, and the

Trade Dollar claims. Five men are employed on the 300-

ft. level of the San Poil. In the south drift, 435 ft. from

the main adit, two men are raising on a deposit of ore
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from 6 to 10 ft. wide, which assays about $21 per ton, of

which $16 is in gold. The drift on the vein to the north-

ward is in about 430 ft. and has penetrated the North
San Poil ground, on which a raise toward the North San
Foil shaft is up about GO ft. on a solid shoot of ore, 7 to

8 ft. in width, which assays about $35 per ton, in relative

proportions of 4 oz. silver to 1 oz. gold. J. W. Turner, of

Spokane, is the general manager for the company. In

the Knob Hill mine 27 men are employed, of whom 10

are on machine-drills. Development is progressing on the

No. 2 and 4 levels. On the No. 2 a drift is being driven
on a lateral vein, and assays of 24 samples averaged $49

per ton. This vein makes a sharp bend to the west and
is being followed to a supposed junction with a parallel

vein. On the No. 4 level a cross-cut is being driven, with

40 ft. further to run and get under a shoot of ore on the

No. 2 aditlevel, 172 ft. above. On the No. 1 level are

about^two carloads of ore sacked and ready to be shipped.

Republic, March 11.

CANADA
BRITISH COLUMBIA

(Special Correspondence.)—The operations of the Con-

solidated company at its Trail smelter during the month
of January resulted in a metallic jiroduction valued at

$349,000, of which over 58'/, was gold. Over 34,500 tons

of ore was received at the smelter, of which 32,958 tons

was treated. During the seven months ended January
31, this company has produced metals valued at $2,645,OCO.

A shipment of $50,000 worth of silver 0.999 pure was re-

cently sent from the Trail refinery to Hongkong, where
it will be used for coinage purposes. The January report

of the Le Roi No. 2, Ltd., shows that 2040 tons of ore

and 91 tons of concentrate were shipped to Trail smelter.

The smelter receipts amounted to $32,308. The estimated

costs for the same period were: Development, $8500; ore

production, $9500; milling, $1500; a total of $19,5iO. The
new Holywell vein in the Josie mine is proving up well.

A recent assay from the East drift showed 9 dwt. gold,

.5''-2'/r copper, while an assay from the west drift showed
11 dwt. gold and 3%7r copper. A two-shilling dividend

was paid early this month. The Le Roi No. 2 owns a

controlling interest in the valuable Van Roi mine near

Silverton.

Rossland, March 10.

(Special Correspondence.)—Shi|)inents of ore from the

Granby mines were lower during the last two weeks, owing

to break-down of the electric hoist at the Victoria. This

has now been repaired, and the full battery of furnaces at

the Grand Forks smelter is blown in again, and shipments

are now about normal. In about two months ore will

l)e available through the No. 3 adit which the Granby
company is driving at the Phoenix mines. The Consoli-

dated company, of Trail, is planning to build a cyanide

mill to treat ore at Boundary Falls from the No. 7 mine.

A crusher is being installed to break the ore at the Raw-
hide mine. The earnings of the British Columbia Copper
Co. for January amounted to $17,034. The cost of pro-

ducing copper was 11.59c. Smelter trouble increased the

cost slightly above normal figure. The January produc-

tion was 827,272 lb. copper, 2376 oz. gold, and 9545 oz.

silver. The operating disbursements of the company for

the fiscal year ended November 30, 1910, were $1,158,294;

custom ore purchased, $51,894. The copper yield per ton

of ore was 18 lb.; gold and silver, $1.23 per ton.

Phoenix, March 11.

MEXICO
.SI.N.M.OA

The Mexican American S. & R. Co. has just taken a
ten-year lease on the Carmen mine. The pro|)erty is owned
by German and American interests. A quiet campaign of

development has put 150,000 tons of silicious silver ore
in reserve. The Mexican American company expects to

ship to its smelter at Guaymas at the rate of 100 tons per
day. The smelter will probably be put in blast within
three months.

Personal
Professional men are Invited to send news of their engage-

ments an'J travels. Such news Is interesting to friends.

H. C. HoovEB is at New York.

F. J. E.sTEP was in San Francisco.

H. C. NiTTKR was in San Francisco.

S. H. Bhdcki NiKR is in San Francisco.

W. S. NoYE.s will leave for Texas today.

Lewis T. Wkight will be in Mexico next week.

A. B. Coi.wEi.i,, of Ely, was at Mason, Nevada, lately.

CoiRTK.NAY DeKau! was In San Francisco this week.

S. F. Hint, of Hamilton, Nevada, has gone to Alaska.

Howard D. S.mith has gone to Los Angeles and Mexico.

Charles Hei.man, of Orovllle, has been In San Francisco.

Di NCAN MacVhhie was at the Palace hotel in San Fran-
cisco.

J. A. Hol.mes addressed the Southern Commercial Con-
gress at Atlanta, Georgia.

He.nrv Khimi!, consulting engineer for the Inspiration

Copper Co., is at New York.

F. H. Bo.sTWK'K, western manager for the Wellman-
Seaver-Morgan Co., is at tne Palace hotel, San Francisco.

D. E. Bi.\KE, who recently returned from the Philippines,

has gone to the Yaco mines near Rosario. Sinaloa, Mexico.

Walter Doi< las, general superintendent of the Copper
.Queen mines, Eisbee, Arizona, is at the Palace hotel, San
Francisco.

J. B. Keatino^. manager for the Bully Hill COi)per Mining
& Smelting Co., operating in Shasta county. California, wa.s

at the property recently.

GEOR(iE F. Walkkll. superintendent at the concentrator of

the Steptoe Valley M. & S. Co., has been at Butte and .Ana-

conda, Montana, for the week.

L. W. Ar.vi.stro.nc has resigned as superintendent for the

New England & Clifton Copper Co., at Clifton, and is now
with the Ray Con. at Hayden, Arizona.

SiM-NER S. Smith, in charge of a U. S. Bureau of Mines

rescue car. has been at Carson and Reno, Nevada, and will

go to Ely before returning to Wyoming.

T. La-ne Carter, of Chicago, is examining mines in Jalisco

and Teplc, Mexico. His address for the next month will

be. Zapopan mine. La Yesca, Teiiic. Mexico.

The Utah Sot h:ty or Enoixeek-; held its monthly meet-

ing March 17 at Salt Lake. The paper for the evening was

by A. S. Peters, on 'Protection at Hlgh-Tension Line Cross-

ings.'

Herbert C. Exos has returned to Mexico City from Chi-

huahua, where he has been temporarily in charge of the

Buena Tierra mine owned by the Exploration Company of

London.

Fkan( IS K. Sf;wELL, recently at Zacatecas, is now at Villa

Escobedo, Chihuahua, where he has charge of the Kelley

filter-presses in the new mill of the Veta Colorado M. & S.

Company.

F. CiRTis, who has been in charge of sampling and ex-

I)erimental work for the Steptoe Valley M. & S. Co.. has

resigned to enter the employ of the Miami Copper Co.,

Globe. Arizona.

L. VocELsTEix & Co. give the following figures of German
consumption of foreign copper in January 1911:

Tons.

Imports of copper 13,329

Exports of copper 639

Consumption of copper 12,690

The consumption in January 1910 was 14,750 tons. Of

the quantity taken in 1911. 11.714 tons was imported from

the United States.
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Decisions Relating to Mining

~i^lally reported for the Minikg and Scientific Press.

LIABILITY FOB DEATH OF PERSON RESCUING IMPERILED MINERS

A complaint for damages for the death of a rescuer who

perished in » mine, alleged that a Are had been burning for

some days in a coal mine, and during such time one of the

ventilating fans had been stopped for one day and by reason

thereof gases accumulated in the mine through which men

going in to subdue the fire must pass; that on the next day

toe fan was started in the mine, but had not been running

a sufficient time to clear the passageways of the gases; that

the corporation operating the mine did not examine to

ascertain the condition of the passageways, but the superin-

tendent and general manager for the company sent several

miners in to subdue the Are without being informed as to

the presence of these gases and being overcome with them

were in peril of their lives; that at the request of the super

intendent, the deceased, without knowledge of the prevail-

ing conditions, entered the mine to aid in the rescue; that

the defendants wholly disregarding their duty, negligently

failed to inform the deceased as to the existence of the

poisonous gases that had accumulated in the mine, that were

existing from the negligent acts and conduct of the defend

ants, and negligently failed to advise the rescuer, the de-

ceased, of the gases then existing in the mine, and that the

said rescuer, ignorant of such lack of ventilation and sus

peeling and believing.that the only dangers to which he was

then exposing himself in the work of rescue, were the

dangers and risks which arose from the gases then being

created on aecount of the fire in the mine, and that he

entered the mine for the purpose of rescuing the persons

therein, and after so entering, and while so performing the

work of rescue, was overcome by the gases, in consequence

of which he died. The recovery was sought upon the theory

that the defendants were chargeable with the death of the

rescuer by requesting or permitting him to enter the mine

for the purpose of rescuing the imperiled miners without

informing him of the dangerous condition known, or which

should have been known to them to exist therein, and thus

exposing him to a peril of which he bad no knowledge.

The alleged peril did not exist by reason of the fire, nor of

the gases generated by it, but the peril of the miners was
due to the accumulation of gases spontaneously generated

in the unused workings, and that the accumulation of such

gases in the passageways was the cause of the death. It is

a rule of law that one who, observing another in peril,

voluntarily exposes himself to the same danger In order to

protect him or save his life may recover for any Injury sus-

tained In effecting the rescue against the person through

whose negligence the perilous condition was brought about,

provided, however, the rescue is not made under such cir-

cumstances as to constitute rashness, in the judgment of

prudent persons. The rule rests upon the principle that it

is commendable to save life, and though a person attempt-

ing to save it voluntarily exposes himself to danger, the law

will not readily impute to him responsibility for an injury

so received. The incurring of the danger in such cases is

not per se negligence, and the question of contributory

negligence depends upon the proof of the circumstances sur-

rounding the attempt to rescue, such as the alarm, excite-

ment, and confusion usually present, the uncertainty as to

the means to be used, and the liability to err in the exercise

<^ judgment as to the best course to pursue, and great lati-

tude, of judgment Is allowed to one who is impelled by the

dictatt«j of humanity to decide and act In the face of emer-
gencies. Xhe court, however, found that the death of the

rescuer wa^ caused, as shown by the evidence, from gases

generated by ihe fire, and that Inasmuch as the complaint
alleged, and the case proceeded on the theory that the

rescuer's death wan due to the inhalation of gases other
than those generated by the fire, and having failed to fur-

nish evidence to establish, directly or Indirectly, that the

death was caused as alleged, there could be no recovery, as

the divergence thus appearing between the cause of action

as alleged and the evidence adduced to establish it, is such

a variance that it amounts to a failure of proof, and brings

the case within the rule that, unless evidence furnishes sub-

stantial proof of the cause of action as alleged, the plaintiff

has failed to make out his case, even though the case shows

negligence in other respects. The rule is that the evidence

must tend, not only to show the negligence alleged, but also

the causal connection between it and the injury.

Bracey v. Northwestern Improvement Co., (Mont.)

109 Pac. 706. June 1910.

Recent Publications

The Constitution of the State of New Mexico. Pp. 41.

A supplement to the New Mexican Review.

Abstracts—Analytical Chemistry. By E. Waller. Pp.

16. From School of Mines Quarterly, April 1910.

Pro<!BEss of Mineral Industry of Tasmania iou the

Quarter Ending September 30, 1910. By W. H. Wallace.

Pp. 15. Hobart, 1910.

TrIANGULATIOX AM) SPIRIT LEVELLING OF VaNCIIUVKR

IsL.\xi>, B. C. By R. H. Chapman. Memoir II T. Deiiart-

ment of Mines, Canada. Pp. 31. Ottawa, 1910.

Preli.viixary Report Upo.n the Oil and Gas Develop

MENTs IN Tennessee. By M. J. Munn. Extract Bull. 2-E,

State Geol. Surv., Tennessee. Pp. 45. Maps. Nashville.

1911,

Florida State Geological Survey. Third Annual Re-

port, 1909-1910. By E. H. Sellards. 8vo. Pp. 397. 111.,

index. Tallahassee. 1910. Aside from an administration

report, this volume includes valuable papers on phosphate

deposits, lake, artesian waters, and peat deposits.

Pkikekdincs of the Au.stralasian Institite of Mining

E.N(;i.NKERs, Vol. VII, No. 1. The leading papers that have

been presented before the Institute and included in this

volume are: Notes on the Estimation of Zinc; Refining

Bullion at Mt. Morgan; The Waihi Goldflekl; P^ires in

Metalliferous Mines; A Safety Mine Car; Treatment of

the Complex East Grippland Ores; and Steam Winding-

Engines.

Features of Prouuier Gas Power Plant Devei.opmem' in

El ROPE. By R. H. Fernald. U. S. Bureau of Mines. Bull. 4.

Pp. 27. 111. Washington. 1911. This bulletin is the result

of a trip of ins))ection of producer gas power-plants in ten

European countries where practice has been most successful

in utilizing poor fuels. The writer does not say whether

similar methods could be applied with advantage in the

United States.

Mining and Mkiai.lukgy Abstracts. .Journal of the

International Institute of Technical Bibliography, Vol. II,

Section IV. Pp. 350. Oiiinions as to the propor method of

Itrocedure in the making of a bibliography differ widely

and it Is difficult to obtain enough support for any i)ro-

posed method to make it successful. This bibliography is

the most comprehensive and extensive of any yet under-

taken, and it is to be hoped that It may continue, for its

usefulness Is undeniable.

International Congress of Petroleum. Papers, Vol. II.

Pp. 915. 111., index. Bucarest, 1910. This volume con-

tains some seventy five papers presented at the third an-

nual session of the Congress at Bucarest in 1907. by Ger-

man, French. Rumanian. Russian, Italian, English, and

American authors. With the exception of eight or nine

in English, all the papers are either in German or French.

Petroleum in all its relations is dealt with in this valuable

series of articles, most of which have appeared elsewhere.
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Market Reports

LOCAL METAL PRICES.

San Francisco, March 16.

Antimony 12—l^c
Electrolytic Copper 14H—15^c
Pig Lead 4.76—5.70c

QiUcksUver (flask) 62y,

Tin 45-4BHC
Spelter 7—7J-4C

Zinc dust, 1400 lb. casks, per 100 lb., small lots $9.50 -9.75; large (7.60—8.50

METAL PRICES.
By wire from New York.

Average dally prices In cents per pound.
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EDITORIAL

BUCKHORN is the name given to the new mining
camp on Fort Sage mountain north of Reno.

An old-time rush to the district is in progress, and
in Nevada, at least, there is a general feeling that

the State has again 'come back.'

PERUVIANS are planning to invite the American

Institute of Mining Engineers to hold a session

in their country. It would be a much appreciated

compliment even if the officers of the Institute should

find it impossible to arrange such a meeting.

AiNGLO-AMERICAN friendship will be exempli-

fied next week when an American woman will

christen a British battleship, H. M. S. Monarch. Kin-

ship does not always have friendship as a correlative,

and international amenities can never be too fre-

quent.

TELLURIDE ores are usually associated mentally

with Cripple Creek and Western Australia,

but in reality are of widespread occurrence. When
present they have a marked influence on metallur-

gical processes, and in the abstract of the paper by

Mr. Sharwood, which we present this week, these

features are discussed.

APPROPRIATIONS for the work of the United

States Bureau of Mines for the present year

are the same as for last, and amount to $475,500.

There is a possibility of $35,000 additional becoming

available for testing coal. An increase of this

amount was made in the Senate and, though dis-

allowed by the conference committee, appears in the

bill as printed.

AN ADVISORY committee on mineral statistics

has been appointed by the American Mining

Congress to promote co-operation between mineral

producers and the Government and State bureaus

engaged in collecting statistics. There 's need for

greater uniformity and for simplification of sched-

ules. If the simple reform of requiring reports for

periods ending at the same date could be brought

about, much unnecessary work would be avoided.

NICARAGUAN conditions are -becoming stable.

The United States Government is now a power-

ful factor in the administration of that country,

acting through an advisory committee. It is reported

that New York bankers are to loan $12,000,000 to

Nicaragua. In the meantime mining activities are

reviving. Several properties have been bonded or

leased and mining men in the United States are

turning their attention to our southern neighbor.



422 MINING AND SCIENTIFIC PRESS March 25, 1911

PLATINUM has risen to double the value of gold,

and search for new occurrences of platinum

and platinum ores will be correspondingly stimu-

lated. A rich concentrate is now being made at the

Rambler mine in Wyoming, but the production in

this country is still unimportant.

PRODUCTION at the Braden copper mine in

Chile is expected to begin in April. Large ore

reserves have been opened, a railway built, and a

smelter erected ;' all to make available rock contain-

ing but 2.7 per cent copper. This gives some sug-

gestion of the demand for that metal incident to

modern industrial progress.

LABOR TROUBLES have taken a peculiar turn

at Gillespie, Illinois, where rioting has threat-

ened at the mines of the Superior Coal Company.
The new manager, Mr. John P. Reese, undertook
some reforms, introducing mining machines and at-

tempting to break up a vicious surreptitious prac-

tice whereby the more ignorant of the foreign

laborers had paid petty bosses for jobs or favored

places in the mines. A large number of men were
discharged, and the others promptly struck. Mr.

Reese, who was at one time a prominent labor leader

in Iowa, promptly laid the matter before the Union
officials who as promptly sustained him and ordered

the men back to work. A number refused to obey and
attempted to intimidate the others, whereupon the

Governor, Mr. C. S. Deneen, rushed troops to the

scene, and the ensuing quietness was almost resonant.

It would be better if troops were oftener sent at the

first threat of trouble, instead of waiting until dam-
age had been done.

THE OLD-TIME PROSPECTOR, it is said, never

had time to make a mine. If he opened a good
body of ore he seldom lingered beyond the time

necessary to make a few assays. This trait of the

prospector is, apparently, common to all humanity.
The porphyry coppers have been the cause of more
discussion than anything in copper mining for many
years. The Ray Consolidated is just at the point of

initial production, yet the price of its stock has de-

clined to where it is probably proportionately

cheaper than it ever has been. The precious metal

camps fare no better. Tonopah has been making
splendid records and developing big mines, yet there

is more public interest in some of the Nevada camps
where there are no mines, than there is in Tonopah.
A still more striking illustration is a comparison be-

tween Cobalt and Porcupine. The former is send-

ing out more real money to its shareholders in the

form of big dividends than it ever has since the day
of its discovery. " The life of the camp has by no
means been finally determined. Yet Porcupine, with
its uncertainties and its unknown possibilities, and
which is for the most part undeveloped, is more
alluring to the public than Cobalt with its dividends.

The public, like the prospector, is not particularly

anxious to make mines, nor to receive regular divi-

dend checks, but likes the zest of playing the game
with nature.

Phosphate Claims

Whether lands containing phosphate rock .should

be entered as placer or lode claims has recently been
much discussed in the technical press. Unfortun-
ately, a number of the writers have gone wrong as

to their facts. The best general statement of the

case has been made by Mr. Carpel L. Breger, in The
Mining World. His paper is too long to review, but
we wish to express essential agreement with his con-

clusions. Phosphate rock, unfortunately, was not

known to occur on public lands when the mining
laws were enacted. As it differs essentially in mode
of occurrence from the minerals that the law was
framed to cover, no really adequate provision exists

for the entry of phosphate land. As a result, entry-

men have been put to much unnecessary expense

both in doing double assessment work and in litiga-

tion, while there is even yet j>o certainty as to the

correct form of entry. As a matter of fact the West-
ern phosphate deposits occur in beds and are neither

veins nor placers. Unfortunately this statement of

fact does not solve the legal questions at issue. The
first locations, both in Florida and in the West,

were made under the placer law and patents were so

issued. Instead of following up this advantage the

early locators, feeling then sure as to results, held

their ground by doing assessment work and were

slow to proceed to patent. When Bradley Brothers

bought placer locations in the West, they, with pos-

sibly an eye to the extremely valuable extralateral

right involved, re-located the ground under the

terms of the lode law and obtained patents. The

Land Oifice has therefore given title under both lode

and placer laws. In extenuation, it may be said

that in neither case was there a real contest and also

that the officials have stated that the giving of a

lode patent is not to constitute a precedent. Ap-

parently the officials of the Department have at-

tempted to decide each case on its merits. The diffi-

culties in such a course of procedure are evident. In

one instance there is a lode patent on the outcrop

of a given bed on one side of a syncline, and a placer

location on the same bed on the opposite side. In

many cases both lode and placer locations cover the

same ground and are in difl'erent hands. A small

group of speculators at Salt Lake has 97 lode loca-

tions, many of them overlying older placer claims.

If these lode re-locations are allowed to patent, a

practical monopoly of the phosphate land not yet

withdrawn from entry will be created. That, of

course, has no bearing on the legal question in-

volved, but is of interest to laymen, since the im-

pression has been created that the great corpora-

tions are attempting to 'grab' the phosphate land

at small expense under the terms of the placer law.

At the last session of Congress the IIou.se passed an

act providing that in deciding the various contests,

either lode or placer locations should be considered

valid, and, in effect, that the contest should be de-

termined on the basis of priority and good faith.

It was defeated in the Senate, but may well come up

again in the special session. The attempt to create

prejudice against it as 'special legislation' does not
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seem to us to take sufficient account of the equities

of the case. The men who established the phosphate

industry in the West, acting on the past decisions of

the Land Office, pinned their faith to placer loca-

tions. If possible legally, their rights should be

preserved as against later comers. Aside from this,

and as a matter of broad public policy, there can be

no doubt of the inadvisability of laying a basis for

claiming extralateral rights on deposits that occur

as beds and underlie many square miles.

Institute Meetings and Policies

The Canadian Mining Institute has come to have

an enviable reputation both for solid worth and for

the enjoyable character of its annual meetings. That

held at Montreal early this month was evidently up

to the standard set by its predecessors. We publish

this week a lively account of the session written by

an eminent American engineer who pays deserved

tribute to ihe excellent program and entertainment.

Incidentally he criticizes the American Institute of

Alining Engineers and contrasts unfavorably the

present nu^etings of the latter society with those

held when, like the Canadian Institute of the pres-

ent, both the American Institute and its members
were filled with the fire of youth.

It is proverbial that beginnings are accompanied

by great displays of energy and enthusiasm ; the

problem is to conserve some of this for later years

when success brings size and responsibility. In this

the Canadians have done better than have those of

us who live south of the line. It will not do to credit

this altogether to the fact that Canada itself is suf-

fused with the spirit of youth, and the number of

Canadian mining engineers is as yet so small as to

permit of a larger measure of personal contact than

between their brethren in the United States. These
are powerful influences,, but thoughtful planning,

o|)en-mindeduess, and a touch of opportunism have
contributed to the result. The Canadian Institute

has more direct influence in governmental matters
relating to mines than does the American Institute.

This is because it has sought jnstead of refused re-

sponsibilities, rather than because of any difference

in the character of the membership. The leaders of

the American Institute have selected from among its

possible fields one that is large and useful, but it

does not include any attempt to influence the course
of State or National legislation. Whether this be

wise or not is a matter about which responsible

opinions differ; but not having sought or accepted
responsibility, the Institute has not acquired, or

even held, a certain influence that should belong to

it by right. In the conduct of the American Insti-

tute there are many things concerning which its

members differ. It is useless to deny that there is

much quiet criticism. Some of it we think justified.

Our critic, however, writes with a caustic pen and
we. among others, would not follow him the whole
rontf. The large membership of the Institute we
believe is a source of strengtii rather than of weak-
ness; and as to excursions, we take with gratitude

what the Gods and the management give, and regret

only that professional duties too often prevent par-

ticipation. It is true, however, that the annual

meetings of the American Institute have become un-

important and formal. That this is not necessarily

the consequence of a large, miscellaneous, and geo-

graphically scattered membership, is shown by the

experience of the American Chemical Society. Neither

is it a necessary consequeuce of the policy of opening

the program only to professional papers, as is proved

by the large and enthusiastic meetings of the Ameri-
can Societj- of Mechanical Engineers. Some way
should be found, without disturbing the excellent

work already being done by the Institute, to give

to its annual meetings something of the admirable

character of those of the other societies mentioned.

W^e regret exceedingly that it is impossible to dis-

cuss the subject without seeming to pass criticism

upon the eminent and much-loved secretary who has

guided the Institute through so many years. His

ability, his character, and the great sacrifices that

Dr. R. W. Raymond has made for the Institute, de-

mand that criticism of its conduct should not be

lightly passed. That his policy has been generally

sound, is the sense of the members as we know it,

and has been proved by results ; but it does not fol-

low that improvement can not be made. The Insti-

tute belongs to its members. If the.v want a change

of policy it is their privilege to enforce one. If

they are interested in the meetings, the latter will

become interesting: and it will not do to rest solely

on the reverse of the rule. As members we can not

fairly throw the whole burden on the secretary and

then complain of the policy followed.

Yellow Journalism

The irresponsible character of certain portions of

the daily press in America was never better illus-

trated than during the past week. The movement

of a regiment or two to the Hawaiian Islands, in

the course of ordinary transfer of troops from one

point to another, was featured as a move by the War
Department to meet a threatened attack by Japan.

The silliness of this is onl.y excelled by the poten-

tialities for harm that it possesses. The severest

critic of our "War Department would scarcely go so

far as to accuse it of being so footless as to send a

mere handful of troops to repel an invasion, and no

better way to precipitate a clash could be devised

than the making of inadequate preparations for it.

Japan posses.ses a press almost as irresponsible as

our own, though more intelligently patriotic, and the

constant agitation of such matters may at any time

give rise to a situation as tense as that produced by

the first blundering attempts at the regulation of

Japanese immigration. The spectacle of a press so

unintelligent and so unpatriotic as to deliberately in-

cite international friction and imperil international

relations for the sake of sensational news, is almost

enough to make us wish for a censorship of Russian

rigidity. Back of it all lies the fact that the hegem-

ony of the Pacific presents a problem of pressing

interest, and in a later issue we will discuss it more

at length.
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Pay-Streaks at Nome
By T. M. Gibson

Anvil Peak is a dome-shaped hill lying about four

miles due north of Nome and rising to an elevation

of 1050 feet above sea-level. If one should draw

a circle of a five-mile radius with this peak as the

centre, he would include an area that has already

produced more than $50,000,000 in placer gold, and

probablj' contains as much more, most of it await-

ing improved and more economical methods of min-

ing and more scientific methods of gold-saving to

turn it to profitable account. This area includes

the richest portions of the present and ancient

beaches, all of Anvil creek and its old channels.

Rock, Glacier, Dexter, and Dry creeks, with their

old channels, Little creek, Center creek. Wonder

Map of Alaska.

creek, Holyoke, Bourbon, Newton, Otter, McDonald,

and Tripple creeks, that portion of Nome and Snake

rivers south of the foothills, and the vast body of

tundra-covered gravel over which these several

streams find their way from the foothills to the sea.

The beach deposits at Nome have been the most

important placers of their kind ever discovered.

Nowhere else have the waves of the sea concentrated

so much gold in so limited an area. There are now
seven well recognized horizons between the foothills

and the sea upon which surf-concentration has been

carried on. Drill-prospecting through the ice, off

shore, at the west end of Nome, has shown what
appears to be another beach deposit 45 ft. lower

than the present level of the sea. These beaches

are known as the 'present beach', 'second beach',

'submarine beach', 'intermediate beach', 'Monroe-
ville beach', 'third beach', and 'fourth beach'. The
latest discovery is referred to as the 'offshore beach'.

Their relative positions may be seen in the accom-

panying map and diagram.

The third beach was much the richest of them all,

and the present beach was next in importance. The

fourth beach has not, so far, shown any workable

deposits, although a well defined shore-line, and

having as large a body of surf-worn material as

any of the beaches. All these beaches are more or

less parallel with the present shore-line, and each

lies on a plane sloping gently toward the sea. The

present beach pay-streak lies wholly on a 'false

bottom' which is usually clay or fine micaceous and
sandy sediment, though sometimes there is no im-

pervious parting layer between it and the underly-

ing coarse coastal-plain gravel. Nevertheless, the

gold does not penetrate below the average horizon,

and the gold tenor does not seem to be affected by

the absence of this impervious bed. The true bed-

rock, though varying somewhat, is ap-

proximately 45 ft. beneath the 'false bot-

tom.' The surf-worn pebbles and sand

are distributed over a width of 150 to

300 ft. from the shore-line at low tide

and are walled in on the land side by a

bank of gravel, muck, and tundra ri.sing

10 to 20 ft. The beach deposit is usually

from 7 to 9 ft. thick near the centre, and

thins to about half this thickness both

toward the water and toward the land.

The thinning to landward is due to a

steeper inclination of the inshore side of

the 'false bottom.' while the surface in-

clination remains uniform ; and a more

gentle slope of the seaward side of the

'false bottom' relative to the surface,

produces a like effect near the water's

edge. Gold is present throughout the

mass, but the pay-streak proper is usu-

ally within the first foot to two feet next

above the 'false bottom,' and sometimes,

even where it is richest, is confined to

two or three inches lying on th<> 'false

bottom.' This concentration is not uni-

form ovei-'the beach plane, but is richest

on two and sometimes three horizons, as

if representing high, mean, and low tide con-

centrations.

It is, however, more probable that it is due to

seasonal variations in the water-level, consequent

upon variable intensity of storms and direction

of prevailing winds. These rich concentrations are

lens-shaped deposits, usually 5 to 6 ft. in width,

from 2 to 6 in. thick in the centre, and thinning to

an edge both seaward and landward. In this re-

spect they resemble in shape the beach deposit as

a whole. Their extension parallel with the shore-

line is always greater than their widtli. and is usu-

ally six to ten times as great. They taper to a

rounded point at the ends. Near the ends, at either

a slightly lower or higher elevation, another lens

begins, and so makes the rich streak fairly contin-

uous. These lenses consist very largely of magnetite

and garnet sand, and in places have been so rich

in gold as to tinge the bottom layer yellow. Five
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hundred to one thousand dollars per day was taken

from such spots with a single rocker.

The deposit as a whole consists largely of quartz

sand and rounded quartz pebbles, with a moderate

percentage of schist and limestone fragments, form-

ing shingle. Probably lO'/i of the entire deposit is

garnet sand, locally called 'ruby sand', and about

2% is black sand, which is largely magnetite. There

are present also limonite, hematite, ilmenite. seheel-

ite, and pyrite in small quantities. The deposit is

stratified into layers, from an inch or less to a

foot or more in thickness, the constituent particles

being of varying degrees of fineness. The heavy

minerals, while present in the uppermost, show an

increasing percentage with depth, until near the

'false bottom' they sometimes make 90% or more

of the mass. The beach was discovered to be gold

bearing in the summer of '99 and more than a

million dollars worth of gold was rocked and panned

from it before the close of that season. Since,

within the maritime limit of 60 ft. above mean high

tide, no claims were allowed to be staked, it was

open to every man to help himself to any spot not

actually occupied by another. Lawyers laid down
their briefs and doctors their medicine-cases, and.

each procuring a rocker, hurried to find an opening

in the line of human bees stretched along the beach.

where he could set down his plant and have elbow

room to use his dipper. Wages of $15 per day were

offered for shovelers by claim-owners on the nearby

creeks, but none could be had. The man who did

not rock out $50 or more per day moved on to find

a better spot. The inevitable result of this work

was to hurry over a great deal of ground, rooting

for the richest streaks and leaving many virgin

spots between their pits. Though much of this rich

territory has been gone over a second time, and
some even a third time, using sluice-boxes and riffles

or matting, there still remains a large amount of

gold in the present beach which could be mined at

a profit if one could get title to, or control over,

a large area, and would install a plant with proper

gold-saving appliances to handle the material by

mechanical means, so as to reduce the labor cost

to a minimum. The total output to the present

time is estimated to be something over $2.(>0().000.

A few outfits of two to five men each, with a line

of sluice-boxes, a small gasoline engine and cen-

trifugal i)nmp may be seen scattered here and there

along the beach every summer, but the yield from
such work is .just about equivalent to the wages
paid.

The .second beach lies about a half-mile inland

from the present beach and at an elevation of 37

ft. above sea-level. It was discovered in the summer
of 1902 at Pehik creek, about two miles east of Nome,
and was soon traei'd both east and west for several

miles. It is nearly parallel with the present beach,

but gradually converges upon it, both east and
west from the [)oint where first discovered. At
Hastings creek, nine miles east of Nome, it is less

than a quarter of a mile from the present beach,

and at Penny river, ten miles west of Nome, it is

about the same distance. It lies upon a 'false bot-

tom ' of sandy and micaceous sediment, locally called

'quicksand'. This quicksand is usually from 3 to

5 ft. thick at the upper side and thins down to an

edge at the lower side. It is not always present

under the pay-gravel, and where it fails the pay-

streak lies on the coarse wash of the coastal plain.

This beach is next in age to the present beach, and
the deposit is of very similar character. It is, how-
ever, buried under 15 to 20 feet of overburden,

except where crossed by the tundra streams, which
in some cases have cut it away entirely within their

valleys and in other cases have reduced the over-

burden to nothing or only a few feet. The over-

burden consists for the most part of bluish and
l)lack muck and decayed vegetation. Logs of drift-

wood are quite commonly found near the upper edge
of the beach, and these are frequently in a good
state of preservation. A layer of peat from six

inches to a foot thick is spread over the beach sand
in some places, and this, when dried, burns fairlj-

well in stoves.

The whole deposit is permanently frozen except

n-,v*^ €

Beaches at Nome.

in the creek beds and a few isolated areas which,

probably, are on subterranean drainage-ways. In

Peluk creek, where the beach was discovered, it

was thought by Messrs. Bell and Dugan, who owned

the creek claim which it crossed, to be a creek

placer. While the first small pit was being

opened I visited it and recognized its true char-

acter. This claim with others I soon after pur-

chased for myself and my associates, and the

first important operations conducted on this pay-

streak were under my supervision. The second

beach was by no means as rich as the present

beach, but pans of 50 cents to $1 were com-

monly taken from the bottom six inches of the

streak. The gold was of bright yellow color and

amalgamated freely. Much of it was (juite fine and

difficult to save. Because of its flaky character it

was carried through the sluices in suspension. After

some experimenting, iinich of this loss was obviated

by the use of a wide undercurrent with a series of

drops and with carefully prepared plates. In a

short stretch of the beach on the west side of Otter
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creek from which more than $75,000 worth of gold

was mined, approximately 25% of the gold was

in pieces about the size and shape of gourd seeds.

These were much in demand by the local jewelers

for making nugget chains and other jewelry, and

were sold for $3 to $4 per ounce more than they

were worth when melted. Nowhere else in the dis-

trict has gold of this character been found. On
the inland side of this area, and only a few hundred

feet distant, there is a ridge of schist bedrock which

rises above the second beach-level and it is believed

that veins in this schist are the source of these pecu-

liar gold nuggets. Elsewhere throughout its length

the gold was of the usual fineness of Nome beach

gold, ranging from eight or ten colors to as many
as two or three hundred colors to the cent.

The output from the second beach to date has

been about $600,000. There still remains considera-

ble unworked ground on this pay-streak, both east

and west of Nome, but the richer parts of it have

been exhausted.

The submarine beach lies almost directly under

the second beach and at an elevation 56 feet lower.

It is thus 19 ft. beneath the present sea-level, and

its name is derived from this fact. It was -discov-

ered in the latter part of the summer of 1907 at a

point about one mile west of Nome. It has been

explored and definitely traced in a westerly direc-

tion about two miles from the point where it was

discovered. About three-quarters of a mile to the

eastward from this point, mining operations have

disclosed deposits in the valley of Dry creek near

the same level, and these are believed to be on the

easterly extension of this old shore-line. The true

bedrock surface is undulating, and where high, the

beach deposit lies on it, while in the depressions

it lies on a 'false bottom' of clay, sand, and gravel

varying in thickness with the depth of the depres-

sion, the result being that the deposit lies on a

gently sloping plane at a constant elevation, though

sometimes as much as 10 to 12 ft. above true bed-

rock. It is overlain by 50 to 55 ft. of sand, clay,

and gravel and 10 to 15 ft. of muck and tundra.

Both the overburden and the beach deposit are per-

manently frozen. The pa.y-gravel is from 1 ft. or

less to about 3 ft. in thickness, and the gold is

quite uniformly distributed through it. It is never

found highly concentrated in a thin layer on the

bottom as was commonl.v the case in the present

beach and the third beach, and less frequently on

the second beach. It differs from these, also, in

the character and quantity of the predominant

heavy minerals associated with the gold. The most

abundant heavy minerals are pyrite and arseno-

pyrite. Garnets are common, but no well sorted

layers of 'ruby sand' occur as in the other beaches,

and the garnetiferous particles are of much larger

average size. Magnetite and ilmenite also occur

sparingly. The gold is of a bright yellow color and
averages fairly coarse for beach gold, so that a

close saving is made in ordinary sluices. The beach
deposit is 300 to 400 ft. wide, and the bedrock slope

is usually less than 2%. The gold tenor is from
about $4 to $10 per cubic yard. The thinness of

the pay-streak and a heavy, treacherous roof make
mining difficult and expensive, and there have been

at least as many failures as successes in the efforts

that have been made to mine it. The total produc-

tion to this time is approximately $300,000. There

is still a large bedrock area to be mined within the

proved territory, and there is a possibility of ex-

tension both east and west from the present known
limits, but the poor showing so far made does not

encourage exploitation. Its thickest and best bodies

of pay are in the area where it was first discov-

ered, and this, as I shall show elsewhere, is prob-

ably due to the old Anvil creek channel. This de-

posit is interesting as being the oldest of the known
beaches in this district. It has been determined by

the Geological Survey to be at least as old as the

Pliocene.
f

The intermediate beach lies about one and three-

quarters miles inland from the present beach. It

was discovered during the winter of 1905-6 just east

of where it passes under Center creek. It lies on

the true bedrock and is 21 ft. above sea-level. This

beach deposit is from 400 to 600 ft. wide and has

been definitely traced from a point about a quarter

of a mile west of Center creek eastward to Dry
creek a distance of one and a half miles. Beach

gravels on approximately the same level, and on

an easterly extension of this line, have been dis-

closed in various prospect-shafts covering a distance

of about six miles, but as none of these has shown

workable deposits, they have not been definitely -con-

nected with the payable area. This deposit is

peculiar, however, in having been the habitat of a

numerous family of moUusks of the clam variety,

and their shells are so abundant that it is often

called the 'clamshell' beach. These shells are pres-

ent in many of the prospect workings to the east

and thus serve to identify it. The area that has

shown workable deposits lies from about a quarter

of a mile west of Center creek eastward to Bour-

bon creek a distance of about one mile. The widest

pay-zone and richest gravels are in the vicinity of

Center creek. The pay-streak is from 1 ft. or less

to 3 ft. thick, and is easily distinguished from the

overlying unpayable sand and gravel by the great

quantit.v of clam shells that lie in the pay-zone. The

total thickness of the surf-worn material is usuall.v

from 6 to 12 ft. The gold tenor is from $5 to .$15

per cubic yard of pay-streak. The bedrock has an

undulating surface, and the gold frequently pene-

trates the seams and crevices to a depth of a foot

or more in the high points. The bedrock slope

to seaward is very gentle, being usually about 1 ft.

to 100 ft., or 1%. The average size of the pebbles

is less than in the other beaches, and the propor-

tion of fine sand greater. Garnet sand occurs much
more sparingly than in the present or second

beaches. Pyrite, arseno-pyrite, magnetite, and ilme-

nite are present in small quantities. The gold is

bright yellow, and the particles will run from 8

or 10 to 200 or more to the cent. The gross output

from the pay-streak to date is about $800,000. There

still remains a large bedrock area of unworked

ground along this old shore-line, but the pay-streak



March 25, 1911 MINING AND SCIENTIFIC PRESS 427

is thin and the gold tenor too close to actual work-

ing costs to make the field attractive under present

conditions. The deposit is overlain by 35 to -45 ft.

of muck, sand, and gravel, all of which, including

the pay-streak, is permanently frozen.

The third beach, so called because it was the

third deposit of this character found near Nome,

lies about three miles inland from the present beach

and at an elevation of 70 ft. above sea-level. It

was discovered near Little creek in the winter of

1904-5. It is a crescent-shaped line skirting the

foothills back of Nome and converging toward the

sea at Cape Nome on the east and Cape Rodney

on the west. It has been definitely traced a distance

of 15 miles from Sunset creek on the west to Hast-

ings creek on the east. This stretch includes l)oth

Nome and Snake River valleys, and both have been

eroded below the level of the beach. The gap thus

made by the Snake valley extends from Little creek

westward to near Sunset creek, and covers about

five miles. In the Nome valley the gap is from

McDonald creek to a point about a half-mile west

of Irene creek, and covers two and a half miles.

From Little creek to Dry creek, a distance of two

miles, this pay-streak, including the so-called

'Slough-Over' pay-streak, which lies just under the

south rim of the upper plane, has produced $9,865.-

000, and, from Dry creek to McDonald creek, a dis-

tance of three miles, $2,148,000. East of Nome
river, from the neighborhood of Irene creek cast-

ward for one mile, the output has been approximate-

ly $400,000, and west of Snake river approximately

$175,000. making a total so far produced from this

beach of about $12,588,000. The area between Little

creek and McDonald creek is nearing exhaustion,

the unworked portion being chiefly on the lower

or 'Slough-Over' streak, with a few blocks of

thawed ground on the main pay-streak. From Hast-

ings creek westward, abo.ut two miles of beach-line

remain unworked, but this portion is very low grade.

West of Snake river no deposits remain which are

known to be of workable value.

From Little creek eastward for three and a half

miles the deposits lie on true bedrock which is

mostly a black, slaty schist or phyljite with occa-

sional narrow belts of limestone. Heyond this point

the bedrock surface slopes gently to the eastward,

and at McDonald creek, one and a half miles farther

ea.st, is 20 ft. below the beach-level. Continuing
eastward, it drops 25 ft. more in the next mile and
a half, and here Nome river has cut a V-shaped
trough in the old valley floor about 50 ft. below
sea-level. On the east side of the river the bedrock
rises to within 12 ft. of the beach-level at Irene

creek, one mile distant, and a half-mile farther east

drops rapidly to at least .30 ft. below sea-level, and
does not rise above sea-level until approaching the

range of hills back of Cape Nome and east of Hast-
ings creek. From the point near Otter creek where
the bedrock surface dips below the beach-level, on
to the eastward the beach lies on a 'false bottom'
of fine sandy sediment, similar to that which under-

lies the second beach. It is of light-gray color and
contains much mica in small thin scales. It lies

only under the surf-line, and is 5 to 7 ft. thick at

the high-tide line, breaking abruptly against grav-

els and coarser sands, and thins down to nothing

and disappears at the lower rim of the beach. The
material lying between this 'false bottom' and true

bedrock, as shown by various shafts and drill-holes,

appears to consist for the most part of stratified

beds of marine gravels, sands, and silts. I have

had unusual opportunity to ascertain the physical

conditions that prevail along this famous pay-streak,

as I have been identified with its development
from the beginning, and have, for myself, and
as manager of the "Wild Goose Mining & Trading

Co., been directly in charge of the mining operations

covering more than one-third of the entire area

mined to this date ; and, in addition, have extended

exploration, by shafts and drilling, much beyond
these limits. This pa\--streak is overlain by 20 to

120 ft. of overburden, being shallow in the valleys

of the tundra streams and deep in the ridges that

lie between them.

At the surface there is from a thin sheet to as

much as 15 ft. of tundra vegetable matter and

bluish and black muck. This is underlain by well-

washed gravels and sand with beds of clay and silt.

In some areas the clay and finer sediments are

entirelj' absent, and again they make the major

part of the deposit. It is interesting to note that

the gravels are invariably gold-bearing, and in that

j)ortion l.ving between Little creek and Dry creek

some shafts have shown an average gold tenor of

between 25 and 50 cents per cubic yard in 40 to

50 ft. of gravel. The beach deposit is from 5 or 6

to about 12 ft. thick, and, including the lower or

'Slough-Over' pay-streak, is 300 to 600 ft. wide.

There is often a barren zone between the lower and

the upper pay-streaks, and this is sometimes 100 ft.

or more in width. The gold in the 'Slough-Over'

pay-streak has been concentrated on the seaward

side of a bar that formed just off-shore. At extreme

low tide a narrow lagoon existed between the two

shore-lines, and this dead-water area is now the

barren zone. The upper pay-streak is always much
richer than the lower, and where the upper is lean

the lower fails altogether. In such rich claims as

the Portland, Three Star, Bessie, May Fraction,

Cyrus Noble, and Bear Cub, the 'Slough-Over' is

rich, but many claims l.ving between these and to

the east and west, with leaner pay on the upper

plane, have either a very lean 'Slough-Over' pay-

streak or none at all. In the upper pay-streak the

beach plane proper is about 100 ft. in width. There

is usually an abrupt drop of 1 or 2 ft. at the lower

rim of this plane. L.ving immediately below this,

and built up as high or higher than the edge of

the rim, there is a zone of cannon-ball boulders of

quartz, varj'ing from the size of a baseball to 6 or

8 inches diameter and usually covering a width of

about 20 ft. These are either marble-like in round-

ness or of oblate spheroidal shape, and the deposit

is peculiar in that it often looks as if piled by hand

;

the interstices not being filled by sand and sediment

as one would expect them to be.

{To he. conlirnied.)
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History of the Homestake
Lockout

By An Occasional Correspondent

The painstaking thoroughness and attention to de-

tail which marks all of the Homestake company's

undertakings was well exemplified in the way it

handled the labor difficulties at its big South Dakota

property a year ago. Trouble appeared to be in the

air. There were rumors of war and impending diffi-

culties early in the fall of 1909. The Western Fed-

eration of Miners was making a strong campaign for

membership in its Lead City and Central City unions.

Nearly all the members were IIome.stake emnloyees.

In October it became apparent that the Federa-

tion meant business. ^Membership was being so-

licited as never before in the history of the unions,

and big mass-meetings gave evidence of the increase

that was resulting from their efforts. Finally in

order to clinch the matter the following notice was

published by the unions on October 10 :

Notice

Resolved, That we demand of all ex members who are

now in arrears, that they shall at once re-instate and place

themselves in good standing In our union and that we de-

mand and require all eligible men who are employed within

our jurisdiction, to at once obtain cards certifying their

membership in the proi)er local of the Western Federation

of Miners.

Resolved, That any and all men within our Jurisdiction

who shall see fit to neglect or ignore these just demands

and requirements, shall be dealt with in the near future

accordingly as we may determine to act in each of their

respective cases.

Lead City Miners' Union.

Central Citv Miners" Union.

Fifteen days later, or under date of October 25,

the following self-explanatory resolution was given

to the Lead City papers for publication

:

At a mass meeting of the members of the Western Fed-

eration of Miners, held at Lead Miners' Union Opera House

on Sunday afternoon, October 24, the following resolutions

were adopted by a unanimous vote:

Whereas, A resolution adopted on October 10, calling

upon all workers in the jurisdiction to join the W. F. of

M. has been quite generally complied with, therefore be it

Resolved, By us, the members of Lead City Miners'

Union No. 2, W. F. of M., and Central City Miners' Union

No. 3, W. F. of M., in joint session assembled, that all men
neglecting or refusing to become members in good standing

of the local in whose jurisdiction they may be working on

or before November 25, will be declared unfair to the W. F.

of M.; and be it further

Resolved, That we, the members of the aforesaid unions,

refuse to work with any and all men who become unfair

to our organization by or through refusing to comply with

the provisions of. this resolution.

Central City Miners" Union No. 3, W. F. of M.

Lead City Miners" Union No 3, W. F. of M.

The publication of this resolution caused a gen-

erous number of men to join the unions, and to make
it easy for those who were not in good financial

shape to signify their intention of joining as soon as

able, emissaries of the union issued a large number
of the following cards :

Card

This card entitles the bearer, Mr ^

who has worked in this camp for a period not to exceed

45 days, the privilege of working by the side of a man with

a paid-up card until such time as he shall have had one
pay day; after which time he hereby agrees to relinquish

this card and be properly initiated into this, the Lead City-

Miners' Union No. 2, W. F. of M.

Name

Dated November 9, 1909.

Void after December 25, 1909.

In the face of all of these evidences of the inten-

tion of the Federation to thoroughly unionize the

mine, speculation was rife as to the course the Home-
stake company would pursue. Knowing the general

policy of the Federation, it was generally believed

the company would refuse to recognize the union.

Others believed that when the men showed the solid

front it was expected they would present on Novem-

ber 25, the company would cajiitulate, and grant all

demands. On November 17 the question was settled

once and for all by the publication of the following^

notice, which, it may be remarked in passing, is still

running in the Lead Daily Call, giving evidence of

the company's intention to live up to it to the letter:.

Notice

November 17, 1909.

Notice is hereby given that the Homestake Mining Com-
pany will employ only non-union men after January 1, 1910.

The present scale of wages and the eight (8) hour shift will

be maintained. All employees who desire to remain in the

company's service must register at the General OflBce of the

company on or before December 15, 1909.

T. J. Gbier, Superintendent.

The publication of this notice acted like the ex-

plosion of a bomb-shell in the union camp. The
officials immediately sought interviews with Mr.

Grier. They were courteou.sly informed that the

notice meant absolutely what it said—not a word

could be spared or added, if thus its meaning would

be changed one iota. The Federationists presented a

solid front, and said they would force the company

to come to time. Trouble was on. The biggest gold

mining eompan.y in the West had locked horns with

the Western Federation. The one was as unyielding

as the other. The eyes of the entire mining world

were turned upon Lead City, as the victorious one in

the fight would have good cause to be proud. Worthy

foes were matched—a great mining company and a

powerfid union.

Much breath was expended in trying to show Mr.

Grier the error of his way in refusing to recognize

a union that numbered an overwhelming majority of"

his employees, but it was of no avail. His mind was

made up, and made up to stay. On the evening of

November 21, a strike was voted by the unions, the

matter being referred to the executive board of the

Western Federation, at Denver, for approval. The

company's answer was a lockout.

The result was that on the evening of November

2-i. the day before the union resolution was to take

effect, there was no night shift employed in mine or-

mill : men were laid off by the hundred, and for the

first time in its history, the mills containing a thou-

sand stamjis were idle through a d'ffereiu-e between
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employer and employee. Next day a erew of the

men who projiosed to stick Ijy the company was em-

ployed in pulling pumps, removing air-drills, motors,

tools, and all perishable machinery from the mine,

dismantling air-compressors, engines, and surface

machinery, covering the whole with a generous coat

of white lead to prevent rust. So thoroughly was

this work done that it is stated the mines could have

remained idle for years and no harm would have

come to the expensive machinery with which the

wonderful plant is equipped.

Having shut down, and shut down thoroughly,

everything except work on the hydro-electric plant

on the Spearfish river and the pumping-station at

Hanna, where water is secured for the mills as well

as the domestic supply of Lead and Deadwood, the

company proceeded to play a waiting game. The

property was fully guarded by posses of Pinkerton,

International, and Thiel Agency men, and men who
wanted to work for the Homestake. Dead-lines were

established, and to cross one of them at any hour of

day or night meant that one would be accosted by a

burly man equipped with two or three miniature

cannon. Meanwhile the company offices were doing

business with men who were signing the following

card, which, by the way, is still used

:

Card

I am not a member of any labor union, *and in consid-

eration of my being employed by the Homestake Mining
Company agree that I will not become such while in its

service.

Department

Occupation

In some manner the Daili/ Register, organ of the

Federation, secured the names of a number of those

who had 'signed up' with the company. The UegiMer

called them traitors to the cause of unionism and
threatened to publish their names. This was done.

Forty-nine men were on tlic first li.st jjublished by
the Register. Not only did the list appear in the

paper, but it was printed on cards and tacked up on

telephone poles, in public gathering places, and
saloons. This action, really meant to discredit and
cast odium on the men named, had a most disastrous

effect, at lea.st from a union .standpoint. George H.

McClellan, one of the 'forty-niners,' called a meeting
of those whose names were placarded. They met
once or twice and evolved a i)lan of an organization

named the 'Homestake Loyal Legion.' A big meet-
ing was held in Society Hall, Lead. Speeches were
made V>y :McClellan and others, and representatives

of the company pledged protection to all men who
would work. Intense enthusiasm prevailed, and the

net result was that in three days the Loyal I^egion

was thousands strong. Its membership was not

limited to workingmeii. but included doctors, law-

yers, merchants, and professional men who sympa-
thized with the company.

Thus was the backbone of the strike broken. The
Homestake Loyal Legion in three days solved the

question, and by January 9. when the "irst shift went
to work, the company had the sympathy and moral

support of more than half of the camp. From the

time of the resumption of work in a small way on
January 9, until full capacity was reached on March
3, it was merely a question of securing the men. Em-
ployees were recruited from the lead mines of Mis-

souri, Kansas, and Wisconsin, from the iron and
copper mines of Michigan and Tennessee, from the

gold mines of Colorado—in fact, from all over the

United States. For several months it was necessary

to practise elimination. In gathering a crew of

nearly three thousand men, it was but natural that

many idlers came to Lead. These have been gradu-

ally weeded out, until today the Homestake army is

a body of sober, industrious Americans. The absence

of foreigners is noticeable, whereas prior to the shut-

down a large percentage of the employees were
foreign-born. They included in their numbers
Slavonians. Italians, and Greeks, the lowest classes

of southern Europe. The change to Americans is re-

flected in greatly improved business conditions in

Lead.

To cement the relations between emjjloyer and

employee, the company established the 'Homestake

Employees' Aid Fund' during the summer. Each
employee contributes one dollar per month, and the

company gives one thousand dollars. For sickness

or disability through accident, one dollar a day is

paid during the time of lay-off. For serious acci-

dents—loss of foot, hand, or eye, $400 is paid. For

total disability (loss of both hands, feet, or eyes).

insanity, or death, $800 is paid. The fund has been

in operation several months and has been entirely

successful. T. J. Grier'is treasurer, without salary

(as are all other officers of the Fund), and all clerical

work is done in the Homestake office without ex-

pense to the Fund. With such an organization to

promote friendship between the company and its

men, and the sincerity of the company's purpose at-

tested by a substantial monthly contribution, a

healthy condition is reflected. The Homestake won
its fight with the Western Federation of Miners, and

is keeping its men good-humored by treating them

fairly. It will undoubtedly be years, if ever, before

the Homestake has another serious disagreement

with its employees.

The whereabouts of the Ophir of the Bible is as

much a mystery today as it was 200 years ago.

African travelers point out several localities as the

ancient Ophir, each giving 'conclusive proof of the

correctness of his theory. Some profess to believe

that Ophir was in Korea, and these also have con-

vincing data to back their opinions. The fact is,

no one as yM has been able to find an Ophir that

is satisfactory to everybody. An ancient atlas, pub-

lished in Atn.sterdam in 1705, describes a region

south of the Zambesi river in South Africa as the

undoubted Ophir of Solomon. There are the an-

cient ruins, the placer mines, and the old under-

ground workings; but there are similar places else-

where in Africa north of the Zambesi river, so the

real situation of the original Oi)liir remains as great

a mystery as ever, with no ])romise that it will soon

be known.
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The Corona Giant Blast

By G. B. Street

On Saturday, March 11, the Corona Rock Co. set

off a most successful blast at its quarry at Corona,

California, under the direction of Mr. A. H. Crane, a

powder expert in the employ of the E. I. du Pont de

Nemours Powder Co., of Wilmington, Delaware. The

blast was for the purpose of obtaining rock for street-

railway work, concrete, and street-paving, and was

planned so well that the larger part of the 130,000

Fig. I. Plan.

tons of rock broken will go to the crusher without

any further preliminary breaking.

The rock appears to be a trachyte and is blocky

and very tough, so that the most careful judgment

was required in arranging the explosives in order to

get the maximum amount of fine material and to

avoid scattering the broken rock. Having only 80

ft. of overburden made the problem more difficult.

''^

Fig. 2. SecUon.

The exi)losives used were 30,000 pounds of Judson

R. R. P. powder and 3000 lb. of 60% dynamite.

Judson R. R. P. is a special powder adapted for large

blasts and is efficient in this class of work, as its

action is quicker than ordinary blasting powder and

slower than dynamite. The 60% dynamite is used

to detonate the Judson R. R. P. powder, which fur-

nishes the force to shatter the rock. The quantity of

explosive used and the proportion of dynamite must

be carefully estimated in each ease, taking into con-

sideration the height of overburden, the contour of

the hill, the formation of the rock, and the quantity

and quality of material desired. Fig. 1, 2, 3, and 4

show the plan of the preliminary excavations and
the method of placing the explosives and fuses; they

are self-explanatory.

The greatest care was taken in placing the ex-

plosives, both on account of safety and to avoid any

deterioration of the powder by absorption of mois-

ture. The laborers who stowed away the powder in

the cross-cuts were first carefully searched for

matches or anything else that might possibly gen-

erate a spark or flame in the neighborhood of the

powder, and they were made to wear rubber shoes

or else wrap their feet in gunny sacks or some simi-

lar material. Electric torches were used in place of

lanterns or candles to furnish light in the tunnel, for

Fig. 5. Method of Wiring.

the same reason. When the above precautions are

taken there is, contrary to the general opinion, no

danger in handling even such a large quantity of

explosives. The charge was fired by electricity, as

in a blast of this character it is absolutely essential

that all the powder be detonated at the same instant.

Two specially-constructed detonators were placed in

the dynamite in each cross-cut and all connected up
in series. Each fuse was tested with a galvanometer

before placing it in the dynamite, and each connec-

tion was similarly tested to make sure that there

was no break in the circuit. The connecting wires

were earefullj- laid on the floor of the cross-cuts and
main adit, and covered with sand or fine gravel to

Fig. 4. Loading and Firing.

prevent damage. After the wires were strung to

the portal of the adit and covered they were again

tested with the galvanometer, and this test was re-

peated at frequent intervals during the loading and

filling of the tunnel. The galvanometer used was

one that is manufactured for the special purpose of

testing the wiring and connections in a circuit used

for electric detonation. The galvanometer reads in

ohms, and shows the actual resistance between con-

nections. Therefore, if the reading on the galvan-

ometer, when connected to the wires at the mouth

of the tunnel, did not equal the sum of the readings

made when connected separately to each fuse with
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its lead-wire, it would indicate a short-circuit or

poor connection. On the other hand, a break in

the circuit is indicated by no movement whatever

of the galvanometer needle. Either fault may be

readily found antl corrected by the proper use of

the galvanometer.

The firing was done by an electric current gene-

rated in a wound magneto, operated by hand, and

placed at a suflBcient distance from the adit for the

operator to be out of danger from tlying rocks. The

lead-wires were tested with the galvanometer for

the last time just before connecting to the magneto

battery. When this final reading of the galvanome-

ter is correct, there is absolutely no possibility of

a failure of the blast. The correct voltage and am-

Canadian Mining Institute

Meeting

By OuB Special Correspondent

•The first session of the meeting was called to

order at 10 a.m. on the morning of March 1, by the

president, F. D. Adams, of Montreal. In the absence

of the Provincial Premier. Sir Lomer Gonin, the ad-

dress of welcome was delivered by the Hon. C. R.

Devlin, an Irishman who quickly won his auditors

by an honest cordiality seasoned with native wit. Mr.

Devlin called attention to the practical usefulness

of the Institute in public matters relating to mining

Fig. 5. Before Firing Blast. Fig. 7. Before Firing Blast.

Fig. 6. After Firing Blast. Fig. 8. After Firing Blast.

perage nnist be used, as otherwise tliere would be

no detonation. If the voltage and amperage are

too high the wires will be burned out, and if too

low there will not be enough current to set off the

fuse, and in either case there will be no explosion.

At the same instant that the operator pushed down
the lever of the magneto battery the hill trembled,

raised in the air a few feet, and fell forward as

though it had been pushed by a giant force, leaving

180.(X)0 tons of rock available for the crushers. Fig.

o and 7 show the quarry face before the exi)l()sion,

and Fig. H and S are taken from the same points

inimediati'ly after the explosion. The thoroughly-

broken character of the rock, and the water-tanks,

standing unharmed close by, are features of special

interest.

Ore-feeders n'(|iiire no power to oi)erate them.
They are almost invariably actuated by blows from
a tappet on a stamp-.stem.

and allied interests; that the Government of the

Province of Quebec had had occasion to seek its

counsel and advice in the selection of officials

charged with technical duties and in the equipment

and personnel of exploring expeditions. He inti-

mated that his Government was likely, in the near

future, to avail itself of such services even more fre-

quently than ever before. Following this came the

presidential address of Mr. Adams, annual report,

and other matters relating to the Institute. The

president's remarks were noteworthy for the'r good

taste, appropriateness, and informing character con-

cerning the development of the mining industry in

the Dominion. Reports of mineral statistics for 1910

were presented by different provincial officials, and,

while of interest to some persons, were as dreary as

such documents usually are. Thomas W. Gibson,

the Deputy Minister of Mines from Ontario, called

•Thirteenth annual meeting, Chateau Frontenac, Quebec,

March 1 to 3, 1911.
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attention to the decreased production of petroleum

in Canada, especially in Ontaria, and the desirability

of conserving the natural gas supply for domestic

purposes. Mr. Gibson's remarks were eminently

sensible and interesting.

Then followed a communication by L. Reinecke,

of the Geological Survey of Canada, on 'The Ore
Deposits of the Beaverdell, West Fork of Kettle

Kiver, B. C Wednesday afternoon was devoted to

an excursion by electric car to the Montmorency
Falls, with tea and luncheon at the Kent Inn of that

place. Although the afternoon was stormy and the

falls solidly frozen, the hospitality of our hosts more
than compensated for the forbidding climatic con-

ditionfj outs-'de. Wednesday evening was devoted to

a paper by our old friend, J. F'. Kemp, of Columbia
University, on 'The Engineering Problems of Geo-
logical Nature Afforded by the New Catskill Aque-
duct of New York City,' in which he showed how
useful the geologist may sometimes be to the civil

engineer as well as to h's more closely allied brother,

the miner. Mr. Kemp was followed by A. E. Barlow,
of Montreal, on 'The Economic Geology of the Chi-

bougamou District.' Mr. Barlow won all hearts by
his dry humor and good fellowship. His paper epi-

tomized the results of the Quebec government expe-
dition to this district last summer, and incidentally

showed the good sense of i\Ir. Devlin, the Minister, in

its despatch, for the results obtained by Mr. Barlow's
party were most disappointing in view of the exag-
gerated reports that had previously- come out from
that country. Certainly no railroad building is justi-

fied as yet into that desolate region, cursed with a

brutal climate, possessing poor timber, and indiffer-

ent mineral resources.

Copies of the preliminary report of the Commis-
sion were handed around at the meeting. On pages
13 and 14 of this document it is stated that, "the
whole area examined by the Commission is of

Archean or pre-Cambrian age. This, therefore, in

common with other similar areas of our hinterland,

is very promising from a mining geological stand-
point. The large areas of Keewatin schists present
precisely similar rock types as have been found asso

ciated with the gold of the Poroipine and Larder
Lake gold districts in Ontario, while the geological

relations so far as known are not dissimilar. In

addition, the almost invariable presence of gold in

the quartz and its occurrence over such a wide area,

although usually in a small amount, is distinctly en-

couraging and should stimulate prospecting if the
region was not so usually and deeply covered with
peat and moss, and if it was not so remote from
civilization and thus difficult of access. The sulphide
deposits of Copper Point are also worthy of further
development. This occurrence seems to have puzzled
the earlier mining engineers at this place and under
these conditions. None of the discoveries of copper
and gold are in deposits of such magnitude or
promise as would enable your Commission to state,

without a considerable degree of hesitation, that they
would with further development become 'mines' in

the strict meaning of this term." The asbestos oc-

currences of which so much was expected were found

to be essentially different from those at Thetford
and Black Lake, "for whereas at these places the
differentiation in the magma as shown by the various
rock types extends to the most acid phases, and is

therefore very complete, the most acid rock type
noticed at Lake Chibougamou is only at most of in-

termediate composition as exemplified by the felds-

pathic dikes already mentioned as cutting the ser-

pentine. * * • The deposits of iron ore (magnetite),
which are perhaps large and more typically ejiposed
on the southern face of Sorcerer mountain than else-

where in the region, are not of any great importance
at the present time."

Thur.sday morning's session was wholly occupied
by the reading and discussion of papers relating to

asbestos. As may not be generally known, the

Province of Quebec possesses the most valuable de-

posits of this mineral in the world. The principal

mines are situated at Thetford and Black Lake,

about eighty miles south of Quebec on the line of the

Quebec Central railroad. In 1910 this district pro-

duced asbestos to the value of $2,553,277. as com-
pared with $2,317,052 in 1909. or probably about
85 to 90% of the world's entire production. The
occurrence of this mineral is well described by John
A. Dresser, of the Dominion Geological' Survey.*

This subject is of peculiar interest because of the

comparative rareness of asbestos and the great in-

dustry which has been built up upon the mines of

the Thetford district. Here there are associated with

pre-Cambrian igneous and .sedimentary rocks, iso-

lated intrusions of granite, supposed to be of Devon-
ian age. On the southeastern flank of the low range
of hills composed of these rocks there are a series of

basic intrusives with a northeast and southwest trend

that are generally known as the Serpentine Belt. It

is in this that the asbestos and ehromite deposits of

the eastern townships are found.

During the discussion of asbestos it was brought

out that the Bell mine at Thetford worked all win-

ter and much if not most of its mining was done

underground. The cost of mining the 'mill rock' is

about 50c. per ton : the milling cost varied from 50

to 80e. In other words, this work resembles mining

of low-grade ore, and large quantities must be

handled to make a profit. Considerable interesting

divergence of opinion regarding the origin of as-

bestos developed during the discussion. According

to A. E. Barlow, "asbestos or chr.vsotile is really a

fibrous serpentine, a rock which in its purest form

results from the alteration of olivine. The fresh

rock is called dunite. aiul much of it is made up

almost wholl.v of the mineral olivine, with sometimes

a little chromic iron ore and pyroxene as accessory

or accidental constituents. Olivine is ver.v alterable

in the presence of water, especially heated water, so

that it is seldom that a perfectl.v fresh dunite is

found. Thin sections under the microscope show all

stages of this alteration as a result of the secondary

action already described. The grains of olivine are

converted into fibrous serpentine or chrysotile just

around the edges and then along certain lines of

fracture, which traverse the various individuals in

*Jour. Canadian Min. Inst.. Vol. XIII.
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different directions. This alteration proceeds imtil

the whole individual is replaced by the secondary

serpentine. Some of these small fractures filled wHh

fibrous serpentine (veinlets) are very irregular in

their development, while others follow certain well

-defined and more or less regular structural planes

.of the mineral. Now, if one of the microscopic thin

sections is taken and studied, we have on a minute

u)r microscopic scale what actually takes place on a

larger scale in the working face of a quarry. We
find, moreover, as Mr. Woolsey has so well pointed

•out ill his paper, and as Mr. Dresser has emphasized,

that the formation of asbestos really commences

along a line, and extends outward from this as a

centre. Again, most of the previous descriptions of

this mineral, it is observed, give expression to the

idea that the asbestos-bearing serpentine has under-

gone contraction, whereas the very reverse has been

the case, and the secondary serpentine is really from

20 to 35% greater in volume than the original or

fresh dunite from which it has been derived. The

fio-ealled veins arc really cracks formed almost if

not quite in place, and growing in direct proportion

to the amount of magmatie water or granitic juice

•supplied in the later stages of their formation. The

asbestos or chrysotile has not been transported from

a distance, and has. therefore, in this respect no re-

lationAip with ordinary veins. These minerals owe

their presence in such purity and abundance to the

great purity of the original rock and the presence

of an ample supply of magmatie waters, due to the

pronounced diflferentiation of the whole rock mass,

especially toward the acid or granitic types which

is a marked and almost unique feature of the Thet-

ford and Black Lake fields. • • • The commercial as-

bestos of Quebec, or chrysotile. as it is known to the

mineralogist, is in reality the crystalline form of

serpentine. It is the best attempt that serpentine

•can make in the way of crystallization, the various

fibres being, perhaps, a greatly exaggerated form of

the prismatic crystals. The large 'veins,' so-called,

are but the giant form or expression of the minute

fibrous serpentine. * * • If the asbestos is formed

quietly, and with a minimum of motion, the longest,

silky, uninterrupted 'cross' fibre is j)roduced : where-

as if the rock is subjected to violent and prolonged

stretching or dislocation, abundant picrolite (the

liornl)lende of the miners) or 'slip' fibre is produced,

^ly first studies of picrolite of serpentine inclined me
to the belief that this variety was really undeveloped

asbestos. As a matter of fact it really represents

both the under-developed and over-developed asbes-

tos."*

The views of John A. Dresser, of the Dominion

Geological Survey, appear to be similar to those of

Mr. Barlow. His idea is that the original joint

planes in the dunite rock were the source of many,

if not most, of the asbestos veins. A careful exami-

nation of the fracture lines of the original rock fre-

quently shows the beginnings of serpeutinization,

due to meteoric waters. According to Mr. Barlow, a

fissure is not essential, the asbestos could begin to

:grow at a mere line or fine crack, and that this min-

*./our. Canadian MIn. Inst., Vol. XIII, pp. 439-441.

eral owed its origin more to magmatie than to

meteoric waters. Mr. Barlow appears to place more

stress upon the action of magmatie waters than does

ilr. Dresser, who emphasizes the potency of meteoric

waters in the genesis of asbestos. Fritz Cirkel, of

Montreal, differed quite markedly in his ideas in

regard to the origin of asbestos. While perhaps I

did not hear him distinctly, his opinions do not ap-

pear to have been based upon sound chemical and

physical hypotheses. Mr. Cirkel does not believe

the asbestos began to grow outward from a line, but

must necessarily have been formed in a pre-existing

fissure, the fibre or crystals growing out frpm each

wall. All were agreed that asbestos is a derivative

of serpentine, which in turn is an altered dunite.

Mr. Cirkel spoke most entertainingly upon the occur-

rence of asbestos in the island of Cyprus, in South

Africa, and in Siberia. He said the Siberian deposits

resembled those north of Ottawa, which have been

known and worked to some extent during the past

twenty years, but have not been especially produc-

tive, as compared with the Quebec mines. An excel-

lent paper was read by C. H. Richardson, of Syra-

cuse, X. Y. on 'Asbestos Deposits of the New Eng-

land States, ' and another by J. S. Diller, TT. S. Geo-

logical Survey, on the 'Types and Modes of Occur-

rence of Asbestos in the Ignited States.' This was

followed by a paper on 'Occurrences of Serpentine

and Asbestos on the Beresovsky, Kamensky, and

Monoten Estates in the Ural :Mountains. Russia,' by

V. J. Kryanaisky, St. Petersburg. This paper did

not appear to have been well translated; certainly it

was not especially interesting. The Russian asbestos

is inferior and may be likened to .shoddy as compared

to the Quebec asbestos wool. This symposium was

followed in the afternoon by an excellent paper on

The Slate Industry in Southern Quebec,' by John A.

Dresser, Geological Survey. Ottawa. Mr. Dresser

recounted the difficulties in developing this industry,

but seemed hopeful of its ultimate success. After

Mr. Dresser. Mr. David T. Day, of Washington, dis-

cussed the 'Recent Developments in Petroleum in

the United States.' He was followed in turn by

Eugene Coste, of Toronto, on the 'Structural (Anti-

clinal?) Theory of Oil and Gas Deposits Explained

by the Volcanic Origin of Petroleum.' As was to

be expected, our Canadian friends exhibited but an

academic interest in petroleum ; their country as yet

producing little, but possessing hopes for more. Mr.

Coste 's paper was chiefly a review of diflferent theo-

ries respecting the origin of mineral oil, and its

author suffered the penalty of his industry and good

fellowship by having lots of fun poked at his theories.

At this point the tobacco-smoke of the hall became

unbearable to your correspondent, who being con-

strained to take a walk in the open, missed hearing

several interesting papers that followed. Personally,

I approve of smoking at these unconventional and

masculine meetings, and join in the practice, but I

must say the ventilation of the room on this and

subsequent afternoons would have shamed that in a

mine as deep as the source of Mr. Barlow's 'mag-

matie waters.'

The 'Smoking Concert' of Thursday evening was
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a delightfully informal affair, good cheer and sand-

wiches, interlarded with song, stimulated our bodies

and lightened our minds. Once more our friend, Mr.

Kemp, showed himself the possessor of versatility

as well as a keen sense of fun. Friday morning and

afternoon were devoted to the reading and discus-

sions of papers. There was a refreshing spontaneity

and seriousness in the discussions which was de-

lightful, quite unlike the prosy meetings of some

other societies, where papers are 'read by title.'

The annual dinner Friday evening at the Chateau

Frontenac was the crowning event of this notable

meeting. Here fun was mingled with elocpience,

spiced with politics, and served to an essentially

North American assemblage of men typical of much
that is best and most substantial in our race. On the

whole, this gathering of mining men forcibly re-

minded me of some of the meetings of the Ameri-

can Institute of Min'ng Engineers during its best

days, 25 years ago ; before conservatism and un-

wieldy membership of nobodies in mining swamped
this organization. The Canadian Institute gather-

ings are essentially assemblages of men desirous of

meeting and knowing others of similar tastes and

occupations, not simply social gatherings of a few

more or less idle rich, who make a pretense of being

mining engineers that they may enjoy the opportuni-

ties and privileges a large and experienced organiza-

tion affords its members in the way of pleasant and

exclusive excursions or junkets at reduced rates.

Busy engineers who are doing the real work of the

profession seldom have time to attend such gather-

ings, however delightful they may be. To take a

week or two from an active life one must expect in

return some compensating advantages other than so-

cial, such as renewing old and making new profes-

sional acquaintances, and learning of things that will

be of real assistance in daily life. The Canadian

Mining Institute in this respect seems to be emi-

nently successful and destined to have a future

worthy of the great Empire of Canada and its Anglo-

Saxon nation in the making.

GEOLOGICAL SURVEY APPROPRIATIONS.

Notes on Tellurium-Bearing

Gold Ores

The following represents the amounts appropri-

ated by the third session of the 61st Congress for

the U. S. Geological Survey for the period ending

June 30, 1912.

Mineral resources of Alaska $100,000

Rents 37.400

Salaries office ot Director 35,340

Salaries scientific assistants 29,900

Topographic surveys 350,000

Geologic surveys 300,000

Mineral resources of the United States 75,000

Chemical and physical researches 40,000

Preparation ot illustrations 18,280

Books for library 2,000

Skilled laborers 20,000

Geological maps 110,000

Gauging streams 150,000

Surveying national forests 75,000

Engraving illustrations for monographs; printing

and binding monographs 165,000

Daniel E. Willard 400

By W. J. Sharwood

*The frequency of the association of gold and tel-

lurium has been emphasized by Kemp in the resume

concluding his excellent bibliography and list of

localities of telluride gold ores,t that "tellurium is

more widely distributed and more common associate

of gold than has been generally appreciated." By
grinding successive faces on a specimen of ore, ex-

amining them with a lens, and picking out minute

particles of individual minerals for direct qualita-

tive tests, or by selecting single grains from concen-

trated material, I have detected tellurium in a ma-

jority of such ores examined as have contained

visible free gold.}

The conditions under which these elements occur

together admit of a division into several well-marked

groups.

Classification of Tellurium-Gold Occurrences.

—

1. Gold tellurides proper (which may also contain

silver and sometimes other elements), la. Product

of partial alteration of these gold tellurides, yield-

ing free gold on the surfaces or in cracks. Both of

these modes of occurrence are well illustrated in

specimens from Kalgoorlie and Cripple Creek (see

Rickard. Tran.^. A. I. M. E., XXX, 708. and XXXIII.

567), and in some from California.

2. Tellurium minerals having free gold deposited

on their surfaces, presumably precipitated by re-

action with gold solutions. The surface of the orig-

inal mineral may or may not show signs of oxidation.

This condition is observable in specimens of tellu-

rides containing lead or bismuth (usually somewhat

altered) from certain veins or spurs of the Mother

Lode of California, and in scattered instances in

Montana.

3. Free gold associated with tellurium minerals,

apparently deposited either contemporaneously or

alternately. This condition has been noted in some

specimens of crystallized gold intergrown with

altaite from the 'pocket belt' of Sonora (Tuolumne

county, California), and in the coarse free gold with

bismuth sulpho-telluride of the Cable mine, Montana.

To this class also belong the deposits of Goldtield,

Nevada, where free gold (some of it almost abso-

lutely pure) is associated with a complex antimonial

j
sulpho-salt of copper containing bismuth and telhi-

rium, named goldfieldite by Ransome. An occur-

rence of wire gold at Carson Hill (Calaveras county.

California), mentioned by Ransome in an earlV

lieation. and an instance from Western Australia

(Kemp. he. cil.. p. 319) afford other examples.

4. Free gold associated with tellurium minerals,

generally not in contact, and bearing no evidence of

either having influenced the deposition of the other.

Total appropriation $1,508,320

Abstract from Economic Geology. Vol. VI, No. 1, Febru-
^

ary 1911.

titfinem/ Industry. VI, 295-320. 1S97.

tMininp and Scietttific Press. January 26 and June 8, 1907,

CXIV, 117 and 731.
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As instances of this class may be cited several ore

samples obtained from 'true fissure' quartz veins of

California, ranging from Siskiyou southward tc

Tuolumne county ; some specimens from Mother Lode

mines may also be referred to it. In most cases a

lens or microscope is necessary to recognize the

scattered grains or scales of the tellurium minerals.

5. Ores containing small amounts (rarely exceed-

ing two or three-hundredths of a per cent) of gold

and tellurium associated with sulphides (especially

of iron and copper), and which can only be recog-

nized after concentration by analytical or metal-

lurgical processes. The copper ores of Australia,

Arizona, and Montana represent this type, and some

of the 'Potsdam' ores of the Black Hills.

6. Free gold associated with tellurium oxide, tel-

lurites, or tellurates. These may result from oxida-

tion of tellurides in either of the other classes. The

gold may be non-amalgamable and sometimes is

finely divided ; the surface is sometimes distinctly

'rusty' or may be coated with an almost impercepti-

ble film of foreign matter.

ties with tellurium in the Goldfield ores, its presence

being evident from its deposition from sulphuric

acid that has been used in parting, on the large scale,

the bullion obtained from southern Nevada mines.

It is also present in traces in Western Australia gold

ores, as well as in the copper ores previously dis-

cussed, and (also with tellurium) at the Waihi gold

mine in New Zealand. It has also been found in the

Republic district of Washington and exists in con-

siderable quantities in certain silver-gold mines of

Sumatra.

In testing for tellurium in minerals by the familiar

sulphuric acid method there is a possible source of

error, which I believe is not mentioned in the litera-

ture on the subject. Some time ago a sample pre-

sented for examination was passed on to an assistant

who soon reported that it gave a strong reaction for

tellurium, which seemed improbable from its general

appearance. Further tests proved it to consist

largely of manganese peroxide, although a fine purple

color developed when it was heated with strong sul-

phuric acid and then allowed to stand a few miniites.

Location

1. Ore, Wallaroo Mine, South Australia
2. Average of six ores with free gold, (ioldfield, Nevada ,

3. Matte, Copier Queen, Arizona

4. Matt«, Butte, Montana .

5. Anode mud. Great Cobar, New South Wales.,
6. Anode niuil, Butte, Montana
T. Typical anode mud

Ag
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Discussion
Readers of the Mining and Scientific Press are Invited to

use this department for the discussion of technical and other
matters pertaining to mining and metallurgy. The Editor
welcomes the expression of views contrary to his own, be-
lieving that careful criticism is more valuable than casual
compliment. Insertion of any contribution is determined by
Its probable Interest to the readers of this Journal.

Sinking the Iiightner Shaft, Angels, California

The Editor

:

Sir—Responding: to your request. I give the fol-

lowing details regarding the work recently done at

the Lightner shaft

:

The shaft dimensions in the rough are approxi-

mately 8 by 17 ft. The drilling is done by four ma-
chine-men, each supplied with a 'Pacific Baby Drill,'

made by D. D. Demarest & Co., of Angels Camp,
thVit requires no chuck tender. These machines are

mounted on two single-screw column bars that cross

the narrow dimension of the shaft, each bar holding

two drills. The total number of holes drilled on

each round is 24 to 30, in rows of three each. With
the first setting of each column bar, the three flat

cut-holes and the two rows of back cut-holes are

finished. The bars are then moved and re-set for the

row of vertical wall-holes. The minimum depth of

these drill-holes varies from 8 ft. 6 in. in the flat

cut-holes to 6 ft. in the vertical wall-holes. Each
machine man completes six holes on his shift of

eight hours. At times, owing to various setbacks,

the drilling requires a shift and a half. The time

consumed in mucking then completes the 24 hours.

Our greatest record for one round of drilling and
mucking was 244 buckets of broken rock, each

bucket holding about 800 lb., or a total of about 97

tons. This round advanced the shaft depth about

71/2 ft., and is to be accounted for by the fact that a

slip crossed the shaft in such a way that the ground
broke out deep on the back holes. The drills ran

well, were easily handled by one man, were econ-

omical in operation, and did what we consider re-

markable work. . The self-tightening chuck is a

splendid feature, as it cuts out all of the lost time

usually spent on tightening chuck bolts and nuts.

D. C. Demauest.
San Francisco, February 24.

[With reference to the question raised by 'Super-

intendent ' in our issue of February 11, the manage-
ment authorizes us to say that the labor costs

quoted in our issue of February 4 are correct and
cover all costs properly chargeable to the work,

including a pro rata of general co-sts.

—

Editor.]

The Clancy Process

The Editor

:

Sir—I will again have to ask the patience of your
readers, as a number of .statements in Mr. Clancy's

reply to my letter, 'The Clancy Process,' in the

February 18 issue of the Mininij and Scientific Press

demand correction. The following respecting the

value and application of calcium eyanamide, or its

more valuable equivalent, calcium cyanide, for use

in the cyanide and ammonia cyanide treatment of

ores will, I trust, enlighten the cyanide-engineering

profession. What is of most value to the cyanide

operator in the arguments presented ))oth by Mr.

Clancy and myself, is the cheapening of cyanide ; to

be had at a cost of 3 to 5c. per pound, as against

sodium cyanide costing 18c. Mr. Clancy wants cheap

cyanide and believes he has it in calcium eyanamide.

I want cheap cyanide and I feel certain I have it in

calcium cyanide. Since I first presented and pat-

ented the idea, by all the laws of common-sense, I

am entitled to priority in its application in ore-

treatment. I am certain that the cyanide engineer

is already sutfieiently overburdened by an ever-in-

creasing number of new mechanical devices and ap-

pliances, and to be successful, must these days be

pretty well versed in inorganic chemistry. He can

scarcely desire to be still further drawn into the

more occult domain of organic chemistry as ilr.

Clancy is apparently attempting to do.

When Mr. Clancy says that "the Messrs. Frank
and Caro many years ago attempted to produce cya-

nides by this means, but found it was not a commer-

cial success" he is only begging the question: for

the process of producing the calcium eyanamide and
calcium cyanide, is a mere matter of chemical con-

trol, and not of failure on the one hand in producing

calcium cyanide and success achieved on the other,

in manufacturing calcium eyanamide. Calcium

eyanamide. due to its fixed nitrogen being readily

convertible into urea and kindred organic nitrogen

products, has become of great value as a 'fixed nitro-

gen' fertilizer, for which it is chiefly now being

manufactured ; while the related product, calcium

cyanide, would prove poisonous in the soil to plant

life, and therefore inapplicable. Even eyanamide

works havoc in many instances and must be used

with care. For gold and silver extraction work,

calcium eyanamide has only half the cyanogen value

of that of calcium cyanide, and in the commercial

eyanamide, the percentage of cyanogen is so low

that its use in cyanidation, even at 3c. per pound, is

hardly advisable, as I will also prove. The theo-

retical percentage of nitrogen in calcium eyanamide,

(XCa)CN, is 34.225^. while the theoretical percent-

age of nitrogen in calcium cyanide is 31.5%. the

formula being Ca(CN)„. The atomic weights enter-

ing into their respective compounds taken from the

latest figures are as follows:

Atomic weights.

Calcium 40.09

Carbon 12.00

Nitrogen 14.01

In calcium eyanamide there is one atmn of un-

combined nitrogen and one molecule of cyanogen.

The free atom of nitrogen uncombined with carbon

present in calcium eyanamide, forms, on slaking the

product in water, \H„. or amide, of no known value

as a gold and silver solvent. But if this nitrogen

atom be united with carbon (which is read'ly feasi-

ble), another molecule of cyanogen is gained or,

plainly speaking, real calcium eyanamide is onl.v of

half the value, in gold and silver extraction, of c.p.

calcium cyanide, due to double the quantity of

cyanogen (CN) existing in the latter.
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The cyanogen percentage in the various salts that

are at present of interest to the cyanide engineer is

given below.
Cyanogen,

per cent.

Sodium cyanide. NaCN 53.07

Potassium cyanide, KCN 39.94

Calcium cyanide. Ca(CX), 56.47

Barium c.vanide. Ba(CN). 28.00

Calcium cyanamide, (NCa)CN 32.06

Sodium sulpho-cyanide, NaCNS 32.07

A typical analysis of the commercial calcium cyan-

amide is as follows

:

Percent.

CaCN, 57.0

Carbon l*"

Lime 21.0

SiO, -'

Fe,0,
4.(1

Sulphur, phosphorus, and calcium carbonate. 1.5

Total 100.0

Multiplying 84.229c nitrogen present in the real

product by ol'/c the amount of c,p, cyanamide exist-

ing in the commercial salt, a percentage of 19,5'/,

nitrogen is obtained, Since only half of this is pres-

ent as cyanogen, of value in gold and silver extrac-

tion, and is equivalent to 9,75% nitrogen, and since

this corresponds to 19% cyanogen, it will be seen

that even at 3c. per potind calcium cyanamide is by

no means a cheap cyanogen product. On an average

of a 157c basis of cyanogen contents, calcium cyana-

mide in comparison with sodium cyanide works out

as follows : 1 lb, NaCN 48 to 52'/; cyanogen is equiv-

alent to 31/3 lb. (NCa)CX of 15% cyanogen. At

3c. per pound, SMi lb, (NCa)CN cost lOc. addi-

tional freight on 2% lb, probably 2c,. total 12c. per

pound, as against 19e, for NaCN, With this com-

parison and the possibility of cheaper sodium cya-

nide, cyanamide offers for the cyanide operator not

much inducement, when the impurities in the cal-

cium cyanamide are taken into account. It is dif-

ferent with ealcinm cyanide, of a nitrogen content

of 19,5%, equivalent to 36.6% cyanogen, and pro-

duced at a cost of 4c, per pound. This would make

it ef|Mivalent to sodium cyanide at 6c., or one-third

the present price; at that figure it will certainly

prove of value on account of its cheapness, and in

ammonia eyanidation of the greatest value due to

the fact that in boiling off the ammonia the cyanogen

goes along and is practically recovered without loss

for continued re-use; or is transformed into am-

monia (NH3) and thus replenishes the ammonia

lo,sses in the mill. Calcium cyanamide when dis-

solved in water forms cyanamide and a host of or-

ganic nitrogen products. But returning to first

principles and for easy exjilaiuition, I will reverse

the appellation of cyanamide and call it amide

cyanide XH^CN, This is produced from calcium

cyanamide according to an equation which may be

writti-n as below

:

CaCNj + 2H,0= Ca(OH)„ + NHX'N
To the cyanide operator amide cyanide will easily

coniiiare with ammonium cyanide, NH^CN. a power-

ful silver and gold solvent. Instead of caleiiun

eyanamidi' I will call it calcium-nitrogen cyanide;

it will be seen at once that the nitrogen in calcium

cyanamide uncombined with carbon forms amide or

amidogen and cannot dissolve gold ; it may perhaps

silver. The real value of the product is therefore in

its cyanogen content, as previously explained. Un-

less Mr, Clancy has found some special effect in the

use of cyanamide in his researches, I can only see a

slight commercial value in its adoption in cyanide

treatment.

Mr, Clancy claims that he uses cyanamide per se.

I can not see of what value this can be, even when
subjected to electrolysis. It is true that Mr, Clancy

protects his cyanide solution through reducing the

cyanate by means of the NH^ group present in cyan-

amide. The addition of the NH, to cyanate and sub-

.jecting it to the electric current, by which Mr, Clancy

effects its oxidation, forms water and nitrogen, and

the cyanate is thus reduced. But, after all, cyanamide

is an expensive cyanide product even in its appar-

ent cheapness, and, furthermore, lacks simplicity in

its application.

Mr. Clancy forces the suggestion upon me of aim-

ing to manufacture calcium cyanide rather than em-

ploy it for cyanide treatment. To this I will reply

that I am not directly interested in a process for

making calcium cyanide, as that is a matter for

manufacturing chemists, but only in applying the

product to the treatment of ores.

Mr. Clancy, in his letter, says that I proposed to

use an electric furnace product, which contains

calcium cyanide of about 80% cyanogen content, pre-

])ared by secondary electric furnace treatment of

cyanamide. This is contrary to the facts. In the

HIrrtrnchemiral and Melnlltirfjiral Industry, July 1909,

in an abstract, the following is stated regarding the

manufacture of calcium cyanamide, and it will be

apparent to anyone that it is an electric-furnace

process, pure and simple, "The furnaces have hence

to be heated ; but if the heat were applied from out-

side, the temperature would rise too high on the

walls and decompose the formed cyanamide. The

heating is, therefore, effected in the mass itself in

heat-insulated furnaces by means of electrically

heated rods of carbon; after a while the heating

can be interrupted and will proceed automatically,

all the more readily the purer the carbide,"

In conclusion, I will say that I am the last one

who would attempt to discourage or disparage Mr.

Clancy: for he certainly has done a great deal of

research work in cyano-metallurgy, and by all means

is entitled to the support of the cyaniding fraternity.

But, at times, Mr, Clancy forgets to give credit to

others who are also working on similar lines, and in

his proposal to apply ferric oxide electrodes for use

in cyanide treatment does not even mention the

original inventor or patentee of these iron oxide

electrodes, H. Speckter, U. S. patent No. 931,513,

August 17, 1909. The patent is assigned to the

Criesheim Electrode Co., of Griesheim, Germany,

These electrodes are intended for use in the elec-

trolysis of salt for the production of chlorine and

caustic soda,

D, MOSHER,

San Francisco, March 14,
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Concentrates
Most of these are in reply to questions received by mail.

Our readers are Invited to ask questions and give informa-
tion dealing with the practice of raining, milling, and smelting.

Prospectors should test every kind of rock with-

out prejudice. Often most unpromising rock proves,

upon investigation, to be valuable.

Flint, such as is often seen as nodular masses in

limestone, is sometimes gold bearing, and jasper

is not uncommonly rich in gold and silver.

Alamo gold district is in Lower California, about

75 miles southeast of Ensenada. The first discover-

ies were made in the gravel by panning. The gold-

quartz veins were found later.

The black diamonds, or carbons, used in diamond-
drilling, are worth almost as much as the fine bril-

liant diamonds, the present price being $80 to $90
per carat, according to quality.

The exhaust from a steam-engine which is so loud
as to be annoying, is probably due to the exhaust-
pipe being too small. A larger pipe will usually give

satisfactory results in the way of relief.

White Pine, Nevada^ was typically a silver camp,
scarcely any gold being found in the ores of the
district. The richest mines were the Hidden Treas-
ure and the Eberhardt, both on Treasure Hill. A
little mining is still being done in the old district.

In order to ascertain what type of condensing
plant to employ, it is necessary to compare the fixed

charges with the operating expenses. The former
have a relative greater importance compared with
the latter when the load-factor is low, and vice versa.

In blasting, the primer should be placed near the

top of the charge, and not well down toward the

bottom of it. If placed too deep, there is always
likelihood of the burning fuse setting fire to the

powder, thereby losing the hole and causing the pow-
der to burn, filling the workings with deadly fumes.

Potash salts of many kinds are imported into the

United States from Germany, where a score or more
of mines are in operation. These salts are used for

many and diverse purposes—in gold mining, glass

making, soap making, bleaching, dyeing, photog-
raphy, medicine, in making explosives, in fertilizing.

and in many other ways.

Geological age of rocks bears small relation to

the value of the ore deposits which occur in them.

Valuable mines are known alike in the oldest forma-
tions and in the latest Tertiary rocks, as well as

in those of all the ages between them. Also, paying
mines are found in rocks of almost every descrip-

tion regardless of their geological age.

Clay in placer mines will rob the sluices of gold
if it comes in contact with it. For this reason the

clay should be well puddled before it is allowed to

run through the sluices. Clay is also likely to give

trouble in prospecting by panning. It must either

be laid aside or dissolved by rubbing between the

hands in water before proceeding with panning ope-

rations.

Water-jacketed furnaces must have a constant and

sufficient quantity of cold water supplied to the

jackets to prevent injury to the plates comprising

the furnace. Some years ago at Oro Grande, Cali-

fornia, water being scarce, the superintendent of

a small smelter at that place tried the experiment of

filling the jacket of the furnace intermittent!}-, with

the result that the furnace jacket exploded during

one of the periods of low water.

In concentration, to secure the best results on

machines, it is important that the feed be regular

and sufficient in quantity to give the machine a suit-

able load. The clear water must be added in proper

amount and must not be allowed to vary in volume.

To insure a constant and regular feed of pulp it is

necessary that the water-supply reach the mortar or

other crushing device in unvarying amount, and

to do this the water should come from a tank in

which the head is not permitted to vary, being con-

trolled by means of a valve operated by a float.

Fluorspar was mined in the United States in 1909,

according to a report just published by the United

States Geological Survey, to the amount of 46,198

short tons. At the close of 1908 there remained un-

sold 16,864 tons of fluorspar, so that the sales in

1909, which amounted to 50,742 short tons valued

at $291,747, M'ere supplied partly from stock on

hand. These figures show an increase of 11,947 tons

in quantity and of $65,749 in value over the sales of

1908, which were 38,795 short tons, valued at $225,-

998, and are about 2i^% higher than those for 1907,

the next preceding normal year of business.

Wulfenite is lead molybdate. It is a common min-

eral in the Great Basin region, in southern Califor-

nia, Arizona, and throughout the Southwest. It is

yellow in color, and in the pan is mistaken for gold

more frequently, perhaps, than any other mineral.

It is easily fusible, and dissolves readily in hydro-

chloric acid. If it be boiled in this acid to dryness

and the residue moistened with water, upon the addi-

tion of zinc it assumes a deep blue color. Wulfenite

is rarelv utilized as an ore of molybdenum.

In hydraulic mines having high banks it is ex-

tremely dangerous as well as less economical to

carry the face, or cut, in the form of a horseshoe.

"When this is done the giant soon becomes sur-

rounded on both sides and in front by a high bank

of gravel, and great falls of earth and landslides

are likely to occur at any moment, overwhelming

men as well as the giants and pipes leading to them.

Carry the bank in as nearly a straight line as pos-

sible, or, even better, cutting to the sides so that

there is a projection opposite each giant rather than

a recess. Side-cutting excavates a larger amount

of gravel for the quantity of water used than when

the stream is directed straight at the bank.
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Special Correspondence

BOSTON, MASSACHUSETTS
Comment on the Ely Central Affairs.—Report of the Ahmeek. — Feb-

ruary Output of (he First National.

Last November J. H. McMurray. of Ely, made applica-

tion to be appointed receiver tor the Ely Central Copper

Co. At the same time an effort was made to have A. B.

Witcher, of the Ely National Bank, appointed, but owing

to the close relations between Witcher and C. B. Lakenan,

manager for the Nevada Consolidated, his appointment was

successfully opposed by the attorneys for the Ely Central,

and Ed Millard of Ely was appointed, whose bond of

<80,000 was indorsed by Witcher's bank, the Ely National.

Chandler & Quayle, attorneys for the Nevada Consolidated,

were named as attorneys for the receiver, but they were

removed from that position at the request of the attorneys

for the Ely Central. When an attempt had been made
previously to sell certain surface rights of the Ely Central

to the Nevada Con., the officials of the latter stated that

their company needed no further surface rights or rights-

of-way, and the sale was not made. Soon after this, it

Is claimed, and after H. EUerton Lodge of Boston had

undertaken the reorganization of the Ely Central, a letter

was received in the East stating that Mr. Witcher and Mr.

Lakenan had carefully gone over the Ely Central property

with maps and surveyors, and following this a telegram

was received stating that the receiver had filed with the

court a petition for an order to sell to the Nevada Con-

solidated about 60 acres of surface rights of Ely Central

ground, with certain additional rights-of-way. This was
looked upon by Ely Central stockholders as an attempt to

obtain valuable property rights for a pittance. The re-

ceiver, in his petition for an order to sell, stated that a

minimum valuation of the Ely Central property was about

$500,000. The court denied the petition on the grounds
that, as an attempt was being made to reorganize the

company, the rights of the stockholders should not be

jeopardized by a sale at that time.

In the last annual report of the Nevada Con., Pope Yeat-

man, consulting engineer, asserted that the company does

not require any further rights-of-way, nor additional dump-
ing ground; nevertheless, the company became a party to

the proposal above mentioned, and had the court granted
the petition, the value of Ely Central holdings would have
materially decreased, and' the Nevada Con. would have
secured the much-sought right of-way through the Juniper
claim, so necessary in enabling it to mine the deeper-lying
ores in the steam-shovel pit. Further, the additional

dumping ground is needed by the Nevada Con., owing to

the limited space now available for that purpose. The re-

organization committee becomes trustee for the stockhold-
ers, and the whole plan is being carried out for the

benefit of the stockholders. The Federal Trust Co. of

Boston is acting as depository and treasurer.

The annual report of the Ahmeek M. C;o. for 1910, the

second issued under Calumet & Hecla management, shows
gross profits for the year of $646,520, a construction ex-

pense of $219,405, and an expenditure of $184,725 for the

equipping and sinking shafts No. 3 and 4, leaving a
net profit of $229,320. In this connection attention is

called to a net loss of $198,996 in 1909, and $22,355 in

1908. The cost of producing copper in 1910 was 11.05c.

per pound, as against 15.48c. in 1909, and 12.66c. in 1908.

The cost, including taxes, of mining, transporting, and
stamping a ton of ore In 1910 was $1.42; it was $1.72

in 1909, and $1.78 in 1908. The cost per pound of copper
at the mine, not including construction, was 6.37c. The
cost. Including construction, equipment, and Interest paid,

was 7.53c., as against 8.71c. in 1909. The cost of smelting,

freight, commission. Eastern office expenses, was 1.16c. per

pound. The copper content of the ore mined in 1910 was
22.3 lb. per ton. as against 22.7 lb. In 1909. The ore

broken during 1910 aggregated 568,935 tons, of which
there was rejected 38,570 tons, or 6.8%. The output of

refined copper for 1910 was 11,884,954 lb., or 28% increase

over that of 1909.

The First National Copper Co., operating its mine and

smelter at Coram, Cal., produced in the month of February

676,705 lb. copper, 28,373 oz. silver, 526 oz. gold, which
was a slightly lower production than that of January.

The Cottrell system for collecting the furnace fume Is

working satisfactorily, though the Farmere" Association

seems still dissatisfied. Development with diamond-

drills is in progress, with the result that the tonnage

of available ore is being increased.

LONDON
Minerals Separation and T. I. Hoover.—Zinc Corporation and Elmore

Process.— R. Oilman Brown Re-Opens Tin Mine.—Korean Gold.

In my letter published in your issue of February H
I mentioned that another unfortunate lawsuit had been

commenced in connection with flotation processes, the suit

consisting of an action brought by Minerals Separation,

Ltd., against Theodore J. Hoover, the retiring engineer for

the firm. I did an unwitting injustice to Mr. Hoover by

mentioning this suit, for it consisted of an ex parte state-

ment in court made in the absence and without the knowl-

edge of Mr. Hoover. In the English courts it is the custom

not to report ex parte proceedings. In this case somebody

distributed to the press a short summary of the proceed-

ings. The fact that the papers received the information

in this way is indicated by the identical phraseology of

all the reports published. What actually happened was

this: Mr. Hoover terminated his engagement with Min-

erals Separation Ltd. on December 31, after having spent

three or four years improving the flotation process, and

he proceeded to Russia on petroleum business. The direc-

tors of Minerals Separation Ltd. objected to his having

taken away records of information in connection with the

Claim Map at Broken Hill.

process, that they claimed were their property and not

his. This application was made while he was in Russia,

and he knew nothing of it for some time. On his return

he soon showed that "what was his was his own", and

the action was withdrawn. The offending paragraph men-

tioned above may have led some people to believe that

some sort of unprofessional conduct was attributed to Mr.

Hoover. It did not strike me personally in this way; on

the contrary, I imagined that it was a dispute between

employer and employed, the former claiming that the

latter should forget or unlearn everything he had done

during his years of service. I was expecting it to lead

to a pitched battle which would settle this much vexed

question. While writing of matters in connection with

Minerals Separation Ltd., I may as well tell something

about the fight between this company and the Zinc Cor-

poration. It will be remembered that the latter company

was formed to treat dumps of zinc tailing at Broken Hill,

five years ago, and that after trying the Potter process

it adopted that of the Minerals Separation. This did not

work either; for it was in those days quite a crude affair.

It was rejected, and the Elmore plant installed instead.

This has been highly successful, as I have several times

recorded already. Things went swimmingly for some time
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until Minerals Separation Ltd. brought the original con-

tract to the notice of the directors of the Zinc Corporation,

pointing out to them the alarming provision that the Cor

poration should never use any other flotation process than

that of Minerals Separation. Rather than risk a lawsuit,

the directors of the Corporation have thought flf to grad-

ually change the plant once more, and for the last three

of tour months they have been slowly substituting new
Minerals Separation plant for the Elmore plant which

has done so much good work. The reason for this change
is ostensibly that the tailing now treated is more amenable
to the new plant. This may be so or not, but It should

be definitely stated that the change is being made, not

on account of superiority of plant or on account of dis-

putes in connection with patent rights, but solely because

of that remarkable clause in the agreement. It is prob-

able that it will be quite six months before the whole of

the plant has been altered. It is of course not quite fair

to compare the working of a new plant with one that is

well established or 'tuned up'; but, tor all that, I cannot

help recording that the monthly profits liave dropped in

a rather unpleasant way since the alterations began. Fur-

ther trouble is now in store for the Zinc Corporation, for

the Elmore companies have commenced an action in Aus-

tralia demanding a continuance of the payment of royalty

on the whole output. They claim that the Minerals Sep-

aration process infringes their patents, and as this matter

has not yet been settled in the Australian courts, this

action against the Zinc Corporation is just one more addi-

tion to the group of actions.

The work done under the direction of R. Oilman Brown
at one of the old tin mines in Cornwall has been watched

with considerable interest. The various methods of re-

opening old mines always form a useful study. The mine
in question is the Geevor and it is situated on the west

Cornish coast immediately adjoining the Levant and Botal-

lack mines. The company formed to undertake the work
was floated in 190G by the West Australian Goldflelds, and
it is now being reorganized by the West Australian Gold-

fields Assets Co. Oliver Wethered, of London, is chairman.

He is also vice-chairman of the Dolcoath. A feature in

favor of the enterprise is that the lodes have not been

worked by previous owners to any great depth. Much
dei^elopment has been done during the last three years,

and recently a new shaft was started. The sinking of

this shaft is being conducted concurrently from two points,

one part from the surface and the other from the deep

adit. The surface plant consists of two Holnian air-cushion

stamps, Wilfleys, and vanners; plant for treating slime

is to be erected. Altogether £24,000 has been spent. The
company is being reorganized with a capital of £50.000

in 10s. shares, of which 64,500 will be allotted to the share-

holders in the old company, and 34,893 shares are now
being offered for subscription; 20,893 have been underwrit-

ten.

Some interesting work is being done in Korea by the

Collbran-Bostwick Development Co., a company organized

under American law, but practically directed from Lon-

don. Some time ago I gave details of the Suan gold mine
that it has re-opened. Information is now available

relating to its work at the Ko Djin Dong copper mine.

This mine was worked by the Koreans above adit. The
deposit consists of lenses of copper sulphide in crystalline

limestone, which also contains some sulphides disseminated
through it. In order to develop the deposit at depth, A.

R. Weigall, the manager, has sunk a vertical shaft, the

top of which is 127 ft. above adit. At a depth of 191

ft. this shaft reached the hanging wall. As far as has
been proved the deposit contains large amounts of copper
ore. The ore in the lenses and in the limestone consists

of chalcopyrite, arsenopyrite, and pyrrhotite. and no sec-

ondary minerals, such as native copper, bornite, or chal-

cocite, are found. For this reason it is considered that
the ore is primary, and that therefore there is a good
chance of the grade continuing in depth. The average
copper content of the suljihides in the lenses is 187^. and
of the limestone ore 5 per cent.

FAIRBANKS, ALASKA
Mill Tesis Show High Returns. — Preparations for Placer Mining. —

New Pay Channels.—Recovering Stream Tin.

In the last thirty days several mill-runs have been made
at the local test-mill. The best ore was shipped from
the Golden-Sherrard lease at the head of Cleary creek.

One of every ten sacks was laid aside for the test, these

aggregating l'_. tons, from which 9 oz. of bullion, worth
$17.36 per oz., was extracted; this was equivalent to $100

per ton recovered by amalgamation. The tailing contained

$13.14, while the concentrate was worth $928 per ton. The
vein on this lease is 2 ft. wide. A shipment of 100 tons

has been made to the Chena custom mill. The shaft is

100 ft. deep, and driving is in progress to develop the ore-

shoot. Another run of 6 tons of ore was that received

from Gels & Thompson, on Fairbanks creek. The. recov-

ery was 31 oz. of gold, worth $16.67 per oz.. making an

average of $86 per ton In free gold. Tailing contained

$3.65, mostly in silver, and the concentrate assayed $130

per ton. At the 110-ft. level. 3 ft. of lead-carbonate ore

occurs next to the 2 ft. of free-milling ore. The lead

ore assays high in silver. The owners probably will erect

a small mill this summer, thereby saving $25 per ton in

transportation and milling charges. While prospecting the

Pioneer Quartz Co.'s property on Chatham creek. Mr. Cal-

vin has succeeded in finding the old vein first worked
by the former company. The vein has a width of 16 in.,

a part of which contains high-grade ore. A shipment of

6800 lb. of this ore was made to the Fairbanks mill, the

net recovery from which was 18 oz. gold, worth $17.28

per oz.; the concentrate obtained assayed $157 per ton.

This was the first mine to be operated in the district,

but work was stopped by an excess of water at the 100-ft.

level. Work is progressing at the Peterson lease, on the

Friedrich property, at the head of Vault. After reaching

a dejith of 130 ft., driving both east and west was started,

and good ore was found in both directions, that on the

west side assaying as high as |loO per ton. It is probable

that a mill may be erected on this property. The Fa!)-

banks Quartz Development Co. is raising funds to start

work when the sealed proposals of mine-owners are opened.

Ten proposals on favorable terms are already in. The

trustees of the Fairbanks test-mill rendered their reijort

for the six months ended .lanuary 1. 1911. which showed

a total of 158 tons of ore milled, that returned bullion of

the value of $15,000. or an average of close to $100 per

ton. Of this ore, 48 tons was milled free of charge, while

for the rest a charge of $15 per ton was made. Since

February 1. only one ton from each property is being

milled free of charge. The assets of mill and equipment

amount to $4873. with no liabilities.

The placer miners are loca;ing lost pay-streaks, and

general success is reported. Lushbaugh and Sandstrom

have just reached bedrock in their working-shaft, opening

the extension on the pay-channel worked by Walter Fisher

on the Niggerhead association ground at the mouth of

Dome creek. The material in the shaft prospected $4.50

per square foot of bedrock. Other prospect-holes put down

by Fisher show that the paystreak is at least 400 ft. wide

at this point. .Jerry Paulson, who has the lay below, is

installing a big plant and starting a working shaft. The

l)ay-gravel found on the Ijenches op])osite 7 and 8 Below

Coldstream still holds out. and considerable money will

be taken out by laymen this season. The ground owned

by Bigelow and Berry is about blocked out for summer

work. Reid & Co., who have a lay on 7 Below Coldstream,

are in good pay. A picked wheelbarrow-load of dirt yielded

$125. while $5 i)er pan is common. Another missing pay-

streak has been found on Fairbanks creek, in the left

limit benches opposite 4 and .t Above Discovery. Holes

put down by Peterson and Smallwood on one claim, and

Noeller and Gustafson on the other, show the pay to ex-

tend through these two claims. The ground is 30 ft.

deep, and samples show a value of $4 per square foot. .Toe

Eglar. of Hot Springs, recently shipped 3000 lb. of stream

tin to the Tanana assay office, in Fairbanks, to be cleaned
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for gold and sampled for the tin content. While over

$200 in gold was recovered from the sand, a sample of

the whole lot showed 60'/, metallic tin. Much interest is

being shown in seeking the source of the placer tin, and
many prospectors will be on the ground next summer.

.Much of the tin ore occurs in large jtieces, encouraging

the belief that commercial ore will be found at the source.

It is thought that the placers are rich enough in tin to

warrant dredging.

SEATTLE, WASHINGTON
Mining in the Cascades.— The Tacoma Smelfer.— Interest in Valdez,

Seward, and Iditarod.—Coal Situation.—Native Copper in Olym-

pic Mountains.

Mining in western Washington has been quiet during

the winter, due principall.v to heav.v snow in the Cascade

range: only a few mines have operated through the winter.

The owners of properties in the lead district around Cas-

cade pass are again encouraged this year by promise of

the railroad being extended to tap the district. This

P A c

Southern and Central Alaska.

<am|) will be a large producer of lead and silver if trans-

portation is ever obtained, but at present the nearest rail

road is 60 miles disUnt. There have been persistent

rumors of the old Monte Cristo mines being taken over
by strong operators, but so far they remain idle. The
Kverett smelter, built principally to handle the ores of

Monte Cristo, has been dismantled, and the debris is

being cleaned up and shipped to the Tacoma smelter.
In the Miller river district the Apex mine continues to

ship a good grade of ore, and the Seattle Cascade com-
pany built a concentrating plant on its property last

season. The Tacoma Smelting Co. has made a number
of changes, and evidently anticipates a good year's busi-

ness. The electrolytic refinery has again been put in opera-
tion, and this company is now shipiiing electrolytic copper.

The Valdez and Seward camps in Alaska have attracted

much interest in Seattle this winter, and the idea seems
to prevail that there will be a stampede in that direction

this spring. A numbiM- of mills have been shii)pe(I from

here this winter, and these will be erected as soon as
weather conditions permit. There has been a lively sale
of these stocks on the Seattle Exchange, and everything
seems to point to a busy season for the two camps. In
the placer field, the Iditarod country is attracting its

share of the attention. A deposit of graphite is being
opened near Nome, and a mill is being erected at Everett,
Washington, to refine the output. Foundry facing, lubri-

cant, and paint will be the principal products.
The coal situation is reported dull, the large production

of California oil causing a stagnation in the market. How-
ever, it is not thought that the California wells will gush
forever, and the Washington coal will come into its

own again some day. Seattle is much interested in
President Taffs recently declared intention of effecting a
settlement of the Alaska coal lands controversy, and Alas-
kans who have been alternately in hope and despair for
the last decade, again see a glimmer of light ahead. This
matter is one of great interest to the whole West, which
should unite in demanding a speedy settlement of the
question. The cruiser Maryland has been making steam-
ing tests of Washington coal, in comparison with Eastern
steam coals. There has been some agitation lately to com-
pel the Navy Department to make use of Western coal or.

the Pacific. The result of the test has not been announced
as yet.

Reports are continually heard of the native copper in

the Olympic peninsula, this State, and it seems to be
well established that a native-copper district exists there,

but not enough work has been done to demonstrate its

value. The Olympic mountains are perhaps the least-

known region in the United States today, and this fact

is all the more remarkable when their nearness to the

large cities of the Sound country is considered. They are

inaccessible, due to the lack of roads, or even trails, the

dense covering of brush and timber, and their steep

slopes. Rich samples of native copper have been brought

out from time to time, and the district would seem . to

be one well worth i)rospecting.

TORONTO, CANADA
Activity in Porcupine Stocks. — Electric Power Being Provided. —

Development News.—Cobalt Lake.

The past week has witnessed a very decided revival of

stock-market activity, the extent of the transactions in

Porcupine shares recalling the earlier da.ys of the Cobalt

boom. The entrance into the field of the Bewick-Moreing

syndicate, which, in addition to undertaking to develop

some 50 claims, has purchased a block of Hollinger stock.

gave a sudden impetus to speculation. Hollinger rapidly'

advanced and several other stocks in which there had been

little trading previously also took a spurt hardly warranted

by any evidence of intrinsic value. The market was. how-

ever, quickly steadied by the usual rush of profit-takers, in-

dicating the purely speculative character of the movement.

The Cobalts suffered considerably, many holders selling for

what they could get in order to invest in Porcupine. At
present it looks as though the prestige of the Hollinger

and one or two other concerns on a fairly substantial

basis may be the means of foisting the usual proportion

of worthless or doubtful propositions on the public. Por-

cupine is promised electric power by about June 1. A
power-plant is being installed at Sandy F'alls on the Met-

agami river, and 70 miles of transmission wires are being;

strung to connect it with the camp. When complete, it

is proposed to develop 8000 hp. The Hollinger has already-

contracted for 1000 hp. At the Rea mines, operated b.v-

the Consolidated Gold Fields of South Africa, the shaft

is down 103 ft. and will be driven to 2:50 ft. before a levef

is cut. The diamond drill shows free gold at a depth of

239 ft. The Preston Fast Uome comi)any is putting it»

machinery in place, preparatory to beginning operations.

Four shafts will be put down on the Golden Rose vein,

considered one of the most promising in Porcupine. There

are in all 26 veins on the properties of the company in

wliloh gold has been found. Alexander Gray, of Montreal,
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who has attained considerable prominence as a writer on

Canadian mining topics, has purchased the McDougall

claims, north of the Scottish Ontario group, for $50,000.

The Bewick-Moreing syndicate is pushing work on the

Pearl Lake claims, and building camps for the accommoda-
tion of a large force. H. C. Anchor, formerly of California,

has been engaged to take charge of work on the Dome
Extension. The Swastika, situated some miles south of

Porcupine, has a 150-ft. shaft on a vein which at this

depth has widened to about 12 ft. A five-stamp mill is

in operation.

The Cobalt Lake company is reducing Its capital from
$5,000,000 to $3,500,000 by the purchase of stock. Its posi-

tion has considerably improved within a year. At the

Nipissing rich ore has been opened on the 170-ft. level

at about 300 ft. from shaft No. 122. The vein is from
2 to 5 in. wide. The largest Individual shipment of bullion

so far made from Cobalt was made by the Nipissing this

week, amounting to 106,430 oz. The Hudson Bay recently

opened two more high-grade veins, the principal find being

on the second level 300 ft. from the shaft and about 3 in.

wide. The Rochester company is increasing its capital-

ization from $1,500,000 to $2,500,000.

NEW YORK
Amalgamated Copper Co. fo Absorb the United Metals Selling Co. —

Calumet & Hecia, and the Merger. — All Mexican Proposals in

Abeyance.—Porcupine Interests.

Some weeks ago the contemplated absorption of the

United Metals Selling Co. by the Amalgamated Copper Co.

was announced, though it was expected that it would be
some time before the move was made. Now, however, the

National City Bank of New York City announces that it

has arranged to purchase on its own behalf and that of the

Guaranty Trust Co., $12,500,000 of two-year 5% notes of

the Amalgamated Copper Co. The proceeds of the sale

of such issue are to be used in the purchase of the stock

of the United Metals Selling Co., at $246 per share. If

approximately all of the stock of the United Metals Selling

Co. comes in under the arrangement, the latter will be
liquidated and a selling department will be organized by
the Amalgamated Copper Co., which will handle its metal
products. This step is one of many looking toward a closer

organization in copper circles. The movement is one which
has extended from the mine operator to the metal broker.
In the acquisition and liquidation of the United Metals
Selling Co. the Amalgamated adds much to its present
strength in the smelting industry, owing to the fact that

among other assets the United Metals Selling Co. owns
40,000 shares of International Smelting & Refining Co.

stock, carried on the books at par and selling in the open
market at $130. This item alone would require, at market
price, more than $5,000,000 of the money to be received

from the sale of the short-term notes. The resignation of

Urban H. Broughton as general manager of the United
Metals Selling Co. is expected to be followed at an early

date by his relinquishment of other oflScial duties and in

all probability his departure to England. The United
Metals Selling Co. has long been known as the largest

metal broker in the world: it was originally organized by
Adolf and Leonard Lewisohn, before the Lewisohn family
became at all prominent in mining enterprises, and Adolf
Lewisohn is the largest personal beneficiary in the present

transaction. At the time of the formation of the Amal-
gamated Copper Co. a close connection was formed between
the two companies, and very soon thereafter the influence

of 26 Broadway became dominant in the affairs of the com-
pany.

Matters pertaining to the Calumet & Hecla merger are at

a standstill at present. All of the companies, except the
Isle Royale, which is organized under the laws of New
Jersey, and the Gratiot, organized under the laws of Maine,
have informally voted in favor of the acceptance of the
terms of the merger, as at present outlined. As to the
two mentioned, if there are no legal obstacle^ intersposed,

the new Calumet & Hecla will acquire them by purchase

later. The next important step will be a hearing in the

Federal Court upon the temporary injunction recently se-

cured. None of the various steps of elimination in the dif-

ferent copper groups is having any effect upon the copper

market. The metal market is slightly better in tone, with

prices ruling around 12% cents.

The unsettled conditions in Mexico have upset mining
plans in the East. The interest in Mexican mining proper-

ties and oil lands in New York has grown rapidly in the

past few years. The properties at El Oro, while held largely

in England, have many stockholders in New York. The
purchase of the Santa Gertrudis by the Camp Bird company
was a matter of almost as much interest on this side of

the water as in London. The new oilfields near Tampico
have interested many New York people. All of the plans

for development and further investment are now in abey-

ance.

Porcupine is bidding for market prominence. The North-

ern Ontario Trust Co. has been organized with a capital of

$500,000 to operate in the new goldfield. The most important

deal announced during the past tew days is that of F. A.

Heinze, who is said to have succeeded in interesting Sir

Henry M. Pellatt, Robert E. Smith, and Daniel Mann with

him in the Foster property. Sir Henry is a man of

many activities in Canada, while Mr. Mann is one of the

firm of Mackenzie & Mann. Mr. Heinze's organization is to

be known as the West Dome Mines Co. The first money
that went into the project was advanced to Mr. Heinze by

himself out of the funds of the Davis Daly Copper Co.; it is

now said that the new financing of the concern will permit

of this money being repaid into the Davis Daly treasury.

Other Porcupine properties are being brought to public at-

tention and the investment of English capital has made the

impression that the claims of the new goldfield are based

on something more tangible than surface showings. There

is some buying of shares of the newly promoted companies.

Smelter-fume troubles are acute in nearly every smelter

district in the country. The Attorney-General, Mr. Wicker-

sham, and the representatives of the Anaconda Copper Co.

have been in consultation trying to arrive at an adjust-

ment of the suit brought by the Federal Government against

the Washoe Smelting Co. Terry & Tench, the contractors,

who are known the world over, wherever engineering

and construction works are under way, are backing a re-

duction process using superheated steam, by which it is

claimed all smelter fumes can be absolutely collected and

all fume trouble averted. An experimental plant capable

of treating small shipments of refractory ores is to be built

on the Jersey meadows, and engineers will have ample

opportunity to inspect the workings of the plant. The en-

tire operation is simple and the apparatus can be put in

without detriment ,to present plants. There are so many
visionary 'reduction processes' that for the most part min-

ing men are skeptical in their attitude toward any such

claims.

DENVER, COLORADO
Proposed Legislation. — Resumption at Leadville. — Cripple Creek

Drainage Tunnel and El Paso Mine.

The mines inspection bill is suffering from too much
political tinkering by legislators who are unfamiliar with

coal mining. This bill was framed from the recommenda-

tions of the committee appointed by the Governor to in-

spect the coal mines of the State. The committee did so

and made a very commendable report, suggesting changes

which would reduce the loss of lite in this industry. Per-

haps the worst change in the original bill is the omission

of the clause requiring the use of permissible explosives.

When it is an established fact that the flame from black

powder is the most prolific cause of dust and gas explo-

sions, It is beyond comprehension how legislators can

omit this clause. The minimum quantity of air to be

circulated for efl^cient ventilation has gone unspecified.

If the 100 cu. ft. per man per minute originally specified

is too much, then a smaller quantity should be definitely

stated Instead of leaving it all to the mine inspector and
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his subordinates. The power of the Governor to appoint

the mine inspectors has been limited to appointing only

the chief inspector, who will select his own assistants.

This unlimited power to appoint inspectors is wrong.

Rigid, efficient inspection can not be expected until the

inspectors are under civil service regulations. The pro-

posed levy of one cent per ton on all coal mined, to pro-

vide revenue for the support of the inspection service, and

for the establishment of miners' classes in the respective

coal camps, has been reduced so that the necessary ex-

penses of inspection only will be covered. The question

as to whether this levy may not be considered double taxa-

tion and hence unconstitutional has not been raised.

The project to put a State tunnel through the continental

divide, from Tolland to Arrow, is still a live topic around

the Capitol. One faction counsels delay sufficient to con-

sider the question as befits its importance. The other

faction is clamorous for an appropriation of $5,000,000,

and a careful consideration afterward. It Is to be hoped

that the legislators will take the middle course of appro-

priating a few thousand dollars to cover the expenses of

a thorough preliminary examination. This is a matter

of vital importance to Denver and should be handled as

a business proposition.——Leadville is again enjoying the

smile of prosperity. The recent cut of $2.50 per ton in

the price of zinc ores, which caused most of the mines to

shut down, was due largely to an agreement between the

local ore-buyers. When they found that the mines would

not operate at that price, they changed their attitude and

have made several long-term contracts at practically the

old figures. The Waterloo, Maid of Erin, Henrietta, Adams.
Wolftone, Castle View, Iron-Silver, and Carbonate of Zinc

mines have all resumed shipment. The directors of the

Roosevelt Deep Drainage Tunnel Co., of Cripple Creek,

have just let a peculiar contract to the management of

the El Paso Consolidated Gold Mining Co. The El Paso

company is to extend the Fuller cross-cut 125 ft. to open

more completely the C. K. ft X. fissure. If the flow from

the tunnel is increased 1000 gal. per minute, the tunnel

company will pay half the cost of the work. If the flow

Is increased 2000 gal. per minute, the tunnel company will

pay the whole cost. There is little doubt in the district

about the success of the work. The bottom level of the

El Paso mine is now accessible. The Portland Gold Min-

ing Co. is having a model of its properties constructed in

its Colorado Springs oflices. The model is of the conven-

tional glass plate type. Tlje dimensions of the enclosing

frame are: width, 8 ft.; length, 16 ft.; height, 5 ft. This
Is one of the largest models on record.

BLACK HILLS, SOUTH DAKOTA
Re-Opening of the Golden Slipper Mine.— Wasp No. 2 Mill-Work.—

Golden Reward to Erect Mill. — Building Smelter at Galena. —
Maitland District.

With the opening of spring the mines of the Black Hills

region are beginning to show more activity, and new
work is being undertaken. One of the most interesting

ventures is the re openipg of the Golden Slipper mine,
near Hill City. This property had been shut down for a
number of years, operations having been suspended at a

time when there was a burden of debts. A number of

attempts had been made to interest investors in the re

opening of the mine, but no one was found who was willing

to assume the obligations. During last winter business
was quiet in Hill City, and C. E. McEachron, a merchant
creditor, D. W. Webster, receiver, and Dell Canfleld, a

mining man well acquainted with the property, secured
an order from the court to enter and work the mine, with
the understanding that no further Indebtedness would
be allowed to lie against the mine. These men secured

a crew of miners who were willing to be paid from the

profits of the ore milled, and the shaft was unwatered. Re-

sults of clean-ups so far have been successful, and while
the vein is small, the ore is high grade, and nearly all

of It free milling. Their efforts have had such a satis-

factory outcome that it is expected capital will be secured

for further sinking and moderning the antiquated 5-stamp
mill. The Forest City mine. Hill City district, is produc-
ing free-milling ore that yields $10 to $15 per ton. This
ore is taken from a vein 5 to 7 ft. wide, at a depth of

250 ft. Further sinking is contemplated. Alfred Damy is

superintendent.

The Wasp No. 2, near Lead, is operating steadily. The
mill is treating an average of 400 tons of ore per day
by dry-crushing and cyanidation. For the month of Feb-
ruary the cost of mining and milling amounted to 75c.

per ton. The mill was started in December, and within
a month or two it is expected that dividends will be de-

clared. A cave of an old stope on the 200-ft. level of the
Rattler vein made an opening to the surface on Gold
street, in Lead, undermining and taking away a corner
of the Campbell House annex and a corner of a steam
laundry. The Homestake company, owner of the caved
stope, immediately put in a belt-conveyor and set men
and teams to work hauling rock to fill the cavity. No
further trouble is anticipated. The Golden Reward com-
pany has announced that a mill of 500 tons daily capacity

will be erected near the site of the present plant, in Dead-
wood, to handle the ore from the recently opened ore-

North Homestake Mill, Maitland, South Dakota.

shoot, mention of which has been made in these columns.

This will give the company a capacity of close to 800 tons

per day, as the present plant is now treating about 275

tons each 24 hours. H. C. Osterman, of Chicago, who is

building a smelter in the old camp of Galena, is expediting

work as fast as the weather will allow. The site of the

plant is 2000 ft. below the present terminus of the C. B.

& Q. railroad, and the grading for an extension to the

plant is completed, and the laying of rails has commenced.

Grading for the smelter foundations is practically finished,

and construction work is to progress rapidly. Some
machinery, stacks, and structural steel were bought from

the Golden Reward company, being equipment of the old

D. & D. smelter, in Deadwood, and this will be moved to

Galena as soon as the railroad is completed. It is esti-

mated that it will make 25 narrow-gauge carloads. The

Gilt Edge-Maid company is to erect a concentrator to

treat Its pyritlc ore, as this company has a contract to

supply Mr. Osterman with a large tonnage of concentrate.

The Altia company may resume work, as the new smelter

will afford a market for Its concentrate. C. B. Harris,

who is making ore-shipments to outside smelters from

the Richmond-Sitting Bull mine, at Galena, is preparing

to put in more machinery to facilitate work and increase

production by the time the smelter is started.

The Echo company, Maitland district, is cutting a station

at a point GOO ft. from the mouth of the cross-cut tunnel,

where an electric hoist is to be set. By means of this

adit a large vein of ore similar in character to that of

the Homestake has been opened, and further development

at depth, it is hoped, will disclose a pay-shoot. The North

Homestake, at the same camp, has been kept in good con-

dition during the two years it has been idle. The water

has been kept pumped out during that time. Recently a

small air-compressor was installed which will make it

unnecessary to run the 600-hp. -compressor when sinking
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is started. A supply of shaft timbers lias been delivered

and framed, a new electric mine-pump put to work, the

entire mill roof shingled, and a comfortable house erected

for the superintendent, L. M. Maitland. It is believed

that when pending litigation is settled, the first work
undertaken will be to sink the shaft deeper, in order to

make available ore which has been disclosed by diamond-

drilling from the present bottom, 220 ft. in depth. The
ore on this level is in the Cambrian quartzite and shale,

but the underlying slate has been found to carry veins

of Homestake type. The Reliance company, at Portland,

is remodeling the mill and putting in 10 stamps. These
will be given a thorough try-out, and possibly some of

the troubles arising during former milling tests, when
Chilean mills were used, will be overcome. The plant

may be working within 30 days. The last mill operations

gave a margin of profit, but a suspension was necessary
in order to relieve the property of debt which encumbered
it when milling was commenced. This has been accom-
plished by a reorganization of the corporation.

JOHANNESBURG, TRANSVAAL
Discussion of Problems in Deep Mining. — Milling Methods on Rand.

— The Sheba Mine. — The Tin Mining Industry Adive. — The

Occurrence of Tin Deposits.

The problem of winding from great depths has long

been regarded as one of the principal difficulties with

deep mining on the Rand, but as the mines gradually in-

crease in depth the prospects of solving the difficulty, now
that electrical power is likely to become generally adopted,

are becoming more encouraging. The question was re-

cently mentioned in a paper read by Alpheus Williams,

general manager of De Beers mine, before the South
African Institute of Engineers at Kiniberley, on 'Handling

Large Quantities of Ground.' The author pointed out that

the success at Kimberley centred In the concentration and
winding of the blue ground from one point, the cost of

lowering it from the upper levels and re-loading being

only 0.2d. It was also mentioned incidentally that some-

thing of the same kind was contemplated at the Crown
Mines, Johannesburg, where a much larger tonnage was
to be hoisted in the future from two shafts than was
already hoisted from ten. This idea has long been urged
here by Tom Johnson, who has frequently pointed out that

concentration of work is one of the features connected

with the handling of large outputs of coal at low cost in

England. Mr. Williams pointed out that at the Crown
Mines it was contemplated to hoist between 90OO and
10,000 tons per day from two shafts, which would be a

great step forward, seeing that probably on the Rand to-

day no one shaft succeeded in hauling more than 2000

tons per day. Another question incidentally mentioned In

the paper was the large amount of time necessary for

lowering the persons employed underground at these

mines, where the work was concentrated on few shafts and
the necessity that existed therefore of doing everything

possible to increase the efficiency of the underground work-

ers so as to keep down the number to the lowest possible

minimum. In this respect it was shown that owing to the

introduction of tube-mills the duty had been increased at

the stamp-mills in some instances four-fold, and to keep

the mill going four times as many hands as before were
required below ground. Clearly, the present day tendency

was to increase the difficulties connected with the lowering

and raising of men, which would only be overcome by
increasing the number of engines set aside for handling
men alone.

The Butters vacuum-filter seems to be meeting with

acceptance on the Rand; for several months it has been
in use at the Crown Mines, and it is now decided to intro-

duce it at the New Modderfontein, Robinson, and other

mines. In treating the accumulated slime at the Crown
Mines a liberal use of lime has been found necessary,

running from 20 to 35 lb. per ton, and the cost of treatment
is expected to run under four pence per ton. For the New
Modderfontein two lOOO^ton presses have already been

ordered, while the capacity of that for the Robinson mine
will be 1300 tons per day. At several ore-reduction works
on the Rand, notably at Randfontein Central, fixed amal-

gamating plates are being used in place of shaking plates.

It is found necessary, however, to nearly double the in-

clination of the plates when stationary, lH'/< being quite

a good grade; in fact, it is found that a better extraction

is obtained by the stationary plates as compared with

shaking plates. The Sheba mine, in the Barberton dis-

trict, is an extensive property and is known in parts to

contain some highly payable ore, but being scattered and

somewhat difficult of access, is expensive to get to the

mill. During the past year operations have been largely

confined to the best parts of the property, with the result

that the ore sent to the mill has increased from S.IT dwt.

to K..S8 dwt., with a slight addition to the working costs.

The tributing of the lower-grade sections of the property

has not been taken up by tributors to the anticipated

extent; no discoveries can therefore be attributed to their

operations; but the modified system of handling the prop-

erty as carried out during the year has been to the ad-

vantage of the company. The extraction was loiv. only

averaging about 78'/f. It is purposed to reduce the nom-

inal cai)ital of the company to something approaching the

market value of the shares, at which reduced figure it

is hoped the profits earned will suffice to allow the pay-

ment of dividends to be resumed.

Map of South Africa.

Owing 10 (he higher price of tin and the important

discoveries made in the north of Pretoria, the Transvaal

tin industry is attracting some attention. Prior to the

working of the northern tinfields in 1907. the annual pro-

duction was only valued at £4474, and that was a record

production obtained from the Swaziland alluvial tin de-

])osits. The opening of the northern tinfields brought the

value up to £27,184, and in 1908 to £81,677. In 1909 it

was £148,336, and for the year ended June 30. it again

doubled, being returned at £303,210. Since that date it

has steadied somewhat, but the industry is only in its

infancy, and this year there ought to be a marked im-

in'ovement in the value of the output. One mine alone

is already producing more tin than the celebrated Dol-

coath mine, the Zaaiplaats outi)ut for last month being

160 tons of concentrate, containing 707, tin. valued at

£18,000, of which £14,000 js estimated as profits. Last year

the property paid 80% in dividends, and in January another

50% dividend was declared. The mode of occurrence of

the tin deposits in the northern Transvaal is somewhat

peculiar. Generally they occur in the shape of pipes or

chimneys in the red granite of more recent geological ag»

than the old gray granites. They occur in various shapes,

often running at a low angle. In one instance, at least,

they are found in the shape of lodes, such as. for instance,

at Rooiberg. west of Warmbaths. The resources of these

northern tinfields are soiuewhat difficult' to estimate, but

CO far the Zaaiplaats mine shows no falling off in depth
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General Mining News

ALASKA
IIAl.NES DI.STKUT

The Porcupine Gold M. Co., whose well equipped placer

mine is situated on Porcupine creek, 38 miles westerly

from Haines, recovered gold of the value of $65,875 during

part of the 1910 season, at a cost of $22,438. According

to statements made by S. C. Hunter, the company's man
ager, the gravel that was washed yielded $5 per cubic yard.

Its high line flume, now finished, has a length of 8172 (t..

and is 240 ft. higher than bedrocii. In its course it passes

through a 170-ft. tunnel and crosses a deep ravine over a

bridge. The bedrock sluice, started in 1909. was extended

Main Flumt, Porcupine Mine.

2000 ft. during 1910. the head of which is necessarily kept

up to the face of the hanks being hydraulicked. Additional

derricks are provided for lifting the boulders. Steam
hoists and trolley lifts are used in elevating the gravel

from bedrock to the sluiceways In some i>arts of the prop-

erty. The company anticipates doing a full season's work
in 1911, as all equipment is complete.

.UNEAU msTBICT

The report of the Alaska Treadwell Gold M. Co., for the

month ended February 15, 1911, is as follows: The 240-

stamp mill ran 29 days, 21 hr., 57 min.. crushing 34,720

tons of ore, producing 630 tons of concentrate. Estimated
gross value of free gold saved, $49,781; estimated gross

value of concentrate, $.'?6,237; total, $86,018. Estimated total

realizable value, $81,741. Operating expenses, $78,568; net

operating profit, $3172. Construction expense, $14,408.

Yield per ton of ore milled, $2.47; stock of broken ore,

32,364 tons. Development work performed, 844 ft.—97 ft.

In ore, 747 ft. in waste.

Re|)ort of Alaska Mexican Gold M. Co. for the month
ended February 15. 1911, shows that the full mill of 120

stamps operated 30 days, 16 hr., 12 min., crushing 17,853

tons of ore, and saving 390 tons of concentrate. Estimated

gross value of free gold recovered, $34,842; estimated gross

value of concentrate, $38,421; total, $73,263. Deducting $483

as value of 648 tons of ore from 700 Claim mine, leaves

a total production of $72,780. Estimated total realizable

value, $70,147. Operating expenses, $34,105; net operating

profit, $36,042. Construction expenses, $2883. Yield per

ton of ore milled, $4.07. Stock of broken ore, 4814 tons.

Development work, 602 ft.—290 ft. in ore. 312 ft. in waste.

THE KISKOKWI.M

It is announced that the Northern Navigation Co. is

arranging to put steamships in commission to ply between

Seattle and the head of navigation on the Kuskokwim.
By this route it is planned also to deliver supplies to

points on the Innoko. as the two streams are separated by

narrow tracts of country in various places over which

portage roads are established. Falcon .loslin. having large

interest in the Fairbanks country, has promoted a company
which is to establish wireless telegraph stations at Idita-

rod, on the Innoko. at Georgetown on the Kuskokwim, and

at Nulato on the Yukon. Nulato is situated not

far downstream from the mouth of Koyukuk;
Georgetown is the principal town on the uppei'

course of the Kuskokwim.

ARIZONA
COl'III.'iK (OIXTY

Plans have been drawn by C. H. Repath and

others for the reconstruction and enlargement of

the Calumet & Arizona smelter at Douglas. The

ilans are to be submitted to the board of directors

next month. It is not expected that actual con-

struction work will begin for some time.

<i!!KKNI>:E COINTY

The Calumet & Copper Creek M. Co., having a

mine and mill at Copper Creek, has issued first-

mortgage bonds, the proceeds of their sale to be

used in building a mill of 1000 tons daily capacity.

.\I.\RI( 01>A COINTV

The Mazatal Development Co. has 20 raining

claims situated in Mazatal mountains, 67 miles

northeast of Phoenix. The locations cover a itin

eralized zone, in which is found ore containing

gold, silver, and copper, the last named being of

most imjiortance. Theodore Phillips, .John Mun-

ger, and C. \V. .lay red organized the company. The

claims were purchased from B. V. Davis, Charles

Slankard, and E. W. Lightner.

.MOIIAVE COUNTY.

The Klondike Gold M. & M. Co. has been or.gan

ized by .1. S. Withers and L. .1. Lassell, of King

man, to develop the Klondike group in Weaver

district, in Blue ridge range, west of Chloride,

and near the Colorado river. The property was partly

developed and a small mill was built a few years ago

by Charles Gracey and Josei)h Wharton. A. F. Muter

and .John Hall later cyanided the mill tailing. The main

vein is to be opened by driving a cross-cut. The ore

is said to be well adapted to cyanide treatment. The

Tennessee mine, situated at Chloride, and in control of

one of the subsidiary companies of the United States com-

pany, has a new shaft, which has reached a depth of 500

ft. A drift from the 500-ft. station broke into the old

workin.gs, tap|)ing a large volume of water, which soon

filled the new shaft to the 200-ft. level, where the pumps

are set. Three pumps are kei)t- in operation, and a bailing

skip, capable of lifting 18,000 gal. of water per hour, is

in use unwatering the mine. Sinking is to be resumed as

soon as this is accomplished, and when 600-ft. depth is

reached another drift will be driven to connect with the

old workings at that depth. This is a lead-zinc mine, which

was formerly productive.

CALIFORNIA
AMADOR COUNTY

The California Con. Mines Co. has executed a trust deed

to the United States & Mexican Trust Co., and is to issue

bonds of the amount of $500,000, the proceeds of their sale

to be used in paying th" comiiany's indebtedness The
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company owns the Keystone mine at Amador City, and the

Wildman at Sutter.

CALAVERAS COUNTY

The Easzy Bird mine and 10-stamp mill, near San An-

dreas, are operating. The ore being milled is of good

grade, and the force in the mine has been increased. It

is claimed th&t three defined lodes have been intersected

in driving a cross-cut at the Ariel mine.

ELDORADO COUNTY

A vein of telluride ore has been opened on the Limpinsel

mine. Some new machinery is being put in position at

the Kum-Fa mine, at Smith flat, and connection is being

made with the electric-power line. In exploring the Georgia

Slide mine, near Georgetown, the present owners have dis-

covered a vein in which rich ore was found, some samples

assaying $100 to $250 per ton. This ore was found 80 ft.

below the surface. A force of 16 men is employed on the

Landecker mine, at Placerville, 3 machine-drills being in

use. Ore for a 48-hour mill-run yielded 55 oz. gold. This

property is now owned by the Hope M. Co., for which Dr.

Burger is superintendent.

INYO COUNTY

The Mortimer M. Co., for which Asa B. Hall is super-

intendent, is developing the Union mine, out from Owenyo.
A 500-ft. adit has been driven, 200 ft. of which is on a

vein in which there is gold and silver ore worth about $9

per ton. A force of 18 men is employed.

KERN COUNTY

Litigation concerning the affairs of the Hamilton Gold

M. Co. has ceased, and the company has been reorganized

under the name of the Antelope Gold M. Co., the directors

of which are A. E. Wiley, Alfred Solano, David Goldberg,

and C. S. Bartholomew. Mr. Wiley is superintendent, and

has a force of 25 men at work mining ore and operating

a 5-stamp mill. The mine, situated at Rosedale, has been

opened by a 900-ft. adit. It is thought that the capacity

of the mill will be doubled. The Pine Tree mine, in Tehach-

api district, is reported as having been sold recently.

This property has been worked intermittently for 30 years,

and has a mill equipped with stamps and concentrators. W.
H. Boison and Roy Baker, mining on the Santa Ana, in

Stringer camp, near Randsburg, cleaned up $1200 in gold

as the result of milling 17 tons of ore. The property be-

longs to the Stanford Mining & Reduction Co. W. A.

Wickard, having a tungsten mine near Randsburg, has

accumulated a lot of ore which is to be concentrated at

the Red Dog mill in Stringer camp. The ore contains gold

and tungsten.

NEVADA COUNTY

It Is announced by the Grass Valley Union that M. I.

Dow of Boston, and Mrs. B. R. Shankland of Colorado

Springs, have become interested with W. H. Martin and
others in the Mayflower mine, situated at Canada hill,

and that new equipment is to be provided, including an

air-compressor and machine-drills. The compressor and
other machinery are to be electrically operated, and to

obtain power for this purpose a line is to be extended to

the Mayflower from the Pittsburg mine where it is to

connect with the Bay Counties power system. A small

force of men is now employed, and operations are to bo

more extensive later. The Mayflower was formerly a pro-

ducer.

RIVERSIDE COUNTY

Morgan & Bradley have shipped three carloads of ore

from their mine in Riverside mountain district since .Tan.

15. This is said to have sampled $100 per ton. The Cal-

zona Mines Co., operating in the same district, has ordered

a gasoline hoist for its property. The principal supply

point is Parker, Arizona.

SAN DIEGO COUNTY

The Golden Chariot M. Co., which has been organized

with George B. King, Charles T. King, J. H. Isham, R. P.

Trainor, and J. W. Elder as directors, is to develop and
operate a mining property at Julian.

SHASTA COUNTY

(Special Correspondence.)—The Bully Hill Copper Co.

has decided to undertake the smelting of zinc at its Dela-

mar smelter. The plant will be altered and remodeled, the

cost of which is expected to approximate $75,000. In this

zinc smelting the copper and gold in Bully Hill ores will

also be recovered. The chief advantage claimed for the

zinc process is that it will eliminate the poisonous fumes
attending copper smelting, thus permitting the company
to resume operations with both of its furnaces. The Bully

Hill plant embraces two blast-furnaces, copper converters,

and other equipment, and was completely overhauled and
remodeled about four years ago. The mines are situated

near the town of Delamar, the ore lying in the rhyolltic

belt, on the east side of the Sacramento river. The 3-cora-

partment shaft is over 900 ft. deep, and the properties

have been developed to greater depth than any other cop-

per mine in the county. Considerable of the ore assays

high in copper, its gold and silver content being $2 to $3.50

per ton. Large quantities of zinc also occur, which In

the past has caused considerable trouble in treatment. It

is understood that D. M. Riordan, the manager, will arrive

from New York early in April to direct operations at Dela-

mar. It is reported that the Afterthought Copper Co., own-

ing the Afterthought mine at Ingot, will commence the

building of a 14-mile railroad from Ingot to Bella Vista

Bully Hill Smeller.

shortly. The Afterthought lies in the same ore-zone as

that of the Bully Hill group, and the success of the latter

with its new smelting process will have an excellent effect

on future conditions at the Afterthought. The Spread

Eagle group has been bonded to the Shasta Exploration Co.

for $125,000. The bond runs for 18 months. A one-tenth

payment has been made. The group embraces 22 claims

and is situated a short distance north of Redding. The
property has been opened by shafts, tunnels, and raises,

approximately $65,000 having been expended in this work

by the Onn family, the original owners. Representatives

of the Farmers' Protective Association are making extens-

ive tests of the smoke issuing from the Cottrell fume-con-

troller at Coram. It is expected that a report will be

made within a few days, and upon this will depend the

future attitude of the farmers toward the First National

Copper Company.
Redding, March 20.

SIERRA COUNTY

The Sovereign mine, in charge of F. O. Richardson, will

be active this season. A new lode of pay-ore was opened

last December, and this is to be thoroughly developed.

Ore-bins are to be built, and it the supply of ore made

available during the next four months warrants it, a mill

is to be erected later in the year. John W. Deal, John

Tournay, and Ben Hagen lost their lives in a snowslide

while going on snowshoes from the White Bear mine to

the Monte Cristo gravel mine on March 7. Other men
were in the party, but they escaped the avalanche.

TRINITY COUNTY

The Trinity Gold Mining & Reduction Co.. operating the

mine and mill locally known as the Headlight, near Carr-
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ville. spent last year |2o,686 in developing the mine, and

$158,449 on Its mill and power-plant. The mill, consisting

of eight 5-stamp batteries, amalgamating-plates, and a cya-

nide plant, was fully described in the Mining and Scientific

Press of December 31, 1910. It is estimated that the ore

reserves amount to 400,000 tons.

COLORADO
David H. Moftat, of Denver, Colorado, died at New York

on March 18, at the age of 72 years. He went to Colorado

in 1860, and from 1870 to 1890 he was active in mining

operations at Leadville, where he attained great success.

He held large interests in mining properties in other parts

of the State, and throughout his career he was recognized

as a factor in the mining industry. He was a financier,

and developed mines with his own funds and those of his

close associates. During the fifty years of his residence

In Colorado, Mr. Moffat was influential in projecting and

building railroad lines, the South Park road, extending

from Denver to Leadville, via Breckenridge and Kokomo,
having been built by a company that he organized. This

was accomplished in the seventies, and it afforded the first

outlet for Leadville ores. The building of the Florence &
Cripple Creek railroad was greatly due to his energy; but

the culmination of his achievements was the building of

the Denver, Northwestern & Pacific road, now operating

between Denver and Steamboat Springs, Colo., but destined

to be extended to Salt Lake.

GILPIN COUNTT

(Special Correspondence.)—W. E. Renshaw, of Idaho

Springs, has taken over the Crown Point mine. The water

is receding since the vein was intersected by the Newhouse
adit, and by the time the repairs are made the workings
will be dry. The mine was formerly a producer of high-

grade ore. J. Stephens, leasing on the 700-ft. level of the

Topeka mine in Russell gulch, is stoping a body of ore that

is 2 ft. wide. Returns of from $20 to $25 per ton are being

realized. The water in the Phoenix-Burroughs mine has

been lowered from the 300 to the 500-ft. level. Shipments
of mill-dirt are to be started to the various custom plants.

Seven feet of ore, exposed on the Bellman vein, assays about

$30 per ton in gold and silver. Operations are through the

Central adit. Water is being lifted from the Hubert shaft

on Quartz hill. The shaft Is down 1200 ft. and as soon as

the workings are dry drifts will be started from the 1050

and 1200-ft. levels. The First National T. Co. is carrying
on development, a body of low-grade ore being In evidence.

Within the next two weeks connection will be made be-

tween the workings on the Gunnell vein and the Newhouse
adit. At that time the scope of operations will be enlarged.

Central City, February 20.

The Frontenac mill, recently finished, Is operating and
treating 250 tons per day of ore being taken from the Fron-
tenac and Adduddel mines, where 20,000 tons of milling

ore Is available. The cost of transporting the ore to the

mill and treating It is given as $1.85 per ton. The mines
are close to Central City, and the mill is at Black Hawk.

LAKE COUNTY (LEADVILLE)

A small tonnage of zinc ore Is being shipped from the

Colonel Sellers mine, on California gulch. The property
is in control of the Empire Zinc Co., which expects to

greatly Increase its production in the next few weeks. A
body of lead ore, 4 ft. wide, has been opened in one of

the drifts on the 300-ft. level of the Helena mine, situated

on Iowa gulch. The ore is said to be 40% lead. The Little

Johnny mine, the greatest on Breece hill, continues to pro

duce high grade gold ore. The Cofield lessees, at No. 2 shaft,

are especially fortunate in finding such ore. Several sacks

of ore were taken from narrow streaks which contained

200 oz. gold per ton. This stuff is pulverized and melted
at T. D. Kyle's assay office. This No. 2 shaft was retim-

bered recently, and now o|)erations are going on with a

good force. The Little .Johnny belongs to the Ibex M.
Co. N. Hill and associates are 8hip])ing 1000 tons of ore

per month from the Baby shaft, California gulch. The

ore contains lead, principally, and is of good grade. Ore-

shipments to the amount of 75 tons per day have been re-

sumed at the Garbutt mine, on Breece hill. The New
Monarch Mining Co., operating the New Monarch and
Cleveland mines, near Big Evans gulch, shipped during

February 87 carloads of ore, and the March shipments are

expected to reach 100 carloads. David Harris, who has

acquired an interest in the Forest City lease. Carbonate
hill, has taken charge of the work. It is probable that

this shaft will be sunk deeper In order to get at the

orebodles believed to exist in the lower planes.

PITKIN COUNTY

Approximately $250,000 has been expended in unwater-

ing the Mollie Gibson and Smuggler mines, retimbering,

and cleaning out the workings, and mining operations are

to begin. These are among the oldest mines at Aspen,

and have been great producers of lead and silver ore. The
management has 250 miners on the payroll. Good ore

has been found on the twelfth level, and future develop-

ment is to be on and below this level. The Morning and
Evening Star mines, at Tourtelotte park, near Aspen,

owned by Jerome B. Wheeler, have been leased to the

Chicago M. M. & D. Co., which is to re-open those proper-

ties.

SAN MIGUEL COUNTY

The shipments of ore and concentrate from Telluride

during the month of February amounted to 68 carloads,

as compared with 88 cars in the corresponding month of

1910. The Journal of that place attributes the decrease

partly to the greater concentration of ores and partly to

the closing of several mines due to heavy snowfall.

SUMMIT COUNTT

The Miami Mines Co. has given a bond and lease on

its holdings at Kokomo to the Elk Mountain Mining & Leas-

ing Co. of Colorado Springs. The mine has been opened

by a 1670-ft. adit. In a 90-ft. drift on the vein a body

of ore 2 to 6 ft. wide Is being developed. This is 800 ft.

below the surface, affording plenty of stoping ground.

The ore contains silver, lead, and gold. T. Connors is in

charge of the work, and shipments of ore are to begin

soon.

According to reports from Breckenridge, dredging opera-

tions are to begin early this season. The Reliance Gold

Dredging Co. will operate a dredge on French gulch;

the Colorado Gold Dredging Co. may operate two Bucyrus

boats on Swan and Blue rivers; and the French Gulch

Gold Dredging Co. is expected to have its Reilllng dredge

at work in April.

TELLER COUNTY ( CRIPPLE CREEK)

The El Paso Con. Gold M. Co. has re-elected its oflicers,

who are as follows: President, A. L. Burris; vice-presi-

dent, J. N. Beatty; secretary and treasurer, Daniel

Thatcher: mine superintendent, John H. Nicholls. The

gross production of the mine for 1910 amounted to

$505,233, the larger proportion of which resulted from

the output of lessees. During the year 8262 ft. of de-

velopment work was performed, including the sinking of

a new shaft. The company contributed $32,800 toward the

expenses of driving the big drainage tunnel in 1910. The

dividends for the year amounted to $49,000. At present

there are 25 sets of leases in force in El Paso ground, 15

of which are productive. The company is reserving to

itself the development of all ground below the 400-ft. level.

The draining of the C. K. & N. water-channel into the

Roosevelt tunnel has resulted in lowering the water in

El Paso workings down to the 1000-ft. station, and the

orebodles at that depth are to be mined.

The Cresson Con. Gold M. & M. Co. is reported as pro-

ducing 2500 tons of ore per month, of an average value

of $18 per ton. It is estimated that the costs of mining,

shipping, and treatment aggregate $10 per ton. The Elk-

ton company is said to be mining and hoisting ore at a

cost of $2 per ton, which is probably as low as any in

the district. About 9000 tons of ore per month, of an aver-

age value of $3.25 per ton, is being treated in the mill
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of Stratton's Independence, Ltd.. and this ore was taken

from the dump.

IDAHO
SHOSHONE COUNTY

(Special Correspondence.)—During the last three months
ore of the gross value of $30,000 per month has been

shipped from the Caledonia mine at Wardner. The west

drift on the oOO-ft. level has been extended 200 ft., and

this resulted in opening a body of mill ore, accompanied

by streaks of ore containing 1200 oz. silver per ton. The
raise from the 500 to the 300-ft. level is finished, and

was driven in ore the entire 200 ft. The 2800-ft. adit-

level is being driven with air-drills; the heading is in

over 700 ft. on the vein. This is to serve as a level for

ore haulage when finished, and will give a dei)th of 700

Taylor Slope, Caledonia Mine.

ft. below what is now the lowest level. This adit starts

in Deadwood gulch, which leads into the Coeur d'Alene

river below Kellogg. Eventually a concentrating-plant

may be erected near the adit's portal. Regular shipments

of high-grade ore have been made during the last year,

and a considerable tonnage of mill ore has accumulated.

The ore comprises lead-carbonate and chloride of silver

in the higher workings, and galena, sulphide of silver,

and tetrahedrite in the lower workings. Charles McKinnis

of Wallace has charge of the property.

Kellogg, March 18.

MONTANA
DEER LODGE COUNTY

(Special Correspondence.)—It is claimed that the money
necessary to build an electric railway from Anaconda to

Georgetown and Cable district has been subscribed. At

jjresent there are 10 or 12 mines operating in this dis-

trict, and it is predicted that six other mines will be

active in the next few weeks. The present activity is

greater than it has been for several years, and it is be-

lieved there would be profitable business for the projected

railroad, especially in the transportation of ore. The
length of the proposed line Is about 20 miles.

Anaconda, March 16.

MADISON COUNTY

(Special Correspondence.)—The discovery of rich ore

near Sheridan is attracting prospectors and mining men
to that place. The find was made by two miners who
shipped six tons of ore to the Washoe smelter from which

they realized
,
$13,250.

Sheridan. March 15.

NEVADA
LYON COUNTY

The Nevada- Douglas Copper Co. has taken steps to raise

a fund of $80,000 to be expended in properly equipping

the mine and getting It ready for producing a certain

tonnage of ore by the time the Mason Valley smelter is

comiileted at Wabuska. It was decided to sell 40.000 shares

of the company's treasury stock at $2 per share, in order

to provide the sum required. The directors and other

large stockholders entered into an agreement to take the

entire amount, but the other stockholders are first offered

the right to subscribe pro rata, and are allowed until

May 1 to exercise that right, but subscriptions are limited

to 5'/ of present holdings.

NYE COUNTY

The Round Mountain M. Co. is milling aljout 3000 tons

of ore per month, of a gross value of $30,000. The prop-

erty is controlled by Loftus & Davis, and is situated at

Round Mountain, 75 miles north from Tonopah.

WASHOE COUNTY

A discovery of high-grade gold ore is reported having

been made on the side of Fort Sage mountain, situated

in Nevada, 18 miles southeast of Amadee, a station in

Lassen county, California, on the N. C. & O. railroad.

The find was made by S. J. States, C. C. Boker, A. M.

Barron, F. W. Wagner, John Mouck. and D. C. Price, who
located claims. Surface quartz taken from the vein crop-

ping is said to have assayed $80 to $100 per ton In gold

and silver. Others are known to have shown but a trace.

The camp is about 80 miles north of Reno.

NEW MEXICO
GRANT COUNTY

Of the 45,000,000 tons of copper ore estimated to be

available in the mines of the Chino Copper Co., it Is

figured that 70% can be mined by the steam-shovel method.

The construction of the concentrating plant is well ad-

vanced. The steel framework is complete, and the con-

crete floors are being laid: the foundations for the power-

plant are about finished, and the 4mile pipeline required

to convey water from the supply source to the mill has

been laid.

SOCOBBO COUNTY

{Special Correspondence.)—The Gold Dust Mines Co.

is employing 25 men, whose work is confined to the new
shaft and the drifts on the vein. The development work

performed amounts to about 1000 ft. The property has

good surface improvements, Including ofHce, storehouse,

blacksmith-shop, and residences. Some work is in prog-

ress on the Hard Luck claims. The last clean-up at the

Deadwood mines amounted to 3500 oz. gold and silver.

During the last week 250 tons of ore was milled, and 45

sacks of concentrate was produced. The Ernestine M. Co.,

for the week, milled 690 tons of ore. The changes re-

cently made in the Socorro mill will give it increased

capacity. Good progress Is being made in mine develop-

ment. The Oliver filter, which has been on trial in the

mill of the Treasure M. & R. Co., is reported having proved

satisfactory, as It resulted in an increased saving of metals.

The company's air-comi)ressor is to be driven by electric

power, generated at the hydro-electric plant, 3 miles from

the mine.

MogoUon. March 18.

OREGON
BAKER COUNTY

The lessees of the Golconda mine, near Surapter, have

a force of men at work putting the mill In condition to

operate, and pumps are to be put in position to unwater

the lower workings. J. C. Haas, of Spokane, has taken

charge of the work. The Columbia Gold M. Co. is ship-

ping several lots of sorted ore in sacks.

TEXAS
(Special Correspondence. I—The mining bill failed to

become a law at the recent session of the legislature. The

measure was generally favored by the members of both

Houses, and would have passed had the session extended

a day or two longer. Some criticism is being made by

mining men of the lack of aggressiveness on the part of

the legislators who had the bill in hand in not pushing

it through promptly. Governor Colquitt will convene a

special session of the legislature in .July or .-August, and
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pressure is being brought to bear to get him to submit

th? proposed mining law as one of the subjects for con-

sideration at that session.

Austin. March 15.

UTAH
BEAVEB COUNTY

A new ore-shoot opened in the South Utah, on the 600-

ft. level, contains ore averaging V,i copper. Its extent

has not been determined, but three cross-cuts are being

driven, and cross-cutting will be done on the 700-ft. level

to find it there. The annual report of the Horn Silver

shows a net jHofit for the year of $10,342. and total cash

balance of $47,358. Production was 3.170.146 lb. lead,

52,229 lb. copper, 337,776 lb. zinc. 20,644 oz. silver, and

174 oz. gold. Work is to be resumed on the Utah United,

out from Milford. the intention being to sink the shaft

from 420 to 500 ft. depth, and drive for a vein that has

been followed from the surface to the present lowest

workings. The Revenue company Is trying to place 330,000

shares of treasury stock In the East to provide a fund

In excess of $100,000 to enable It to enlarge and modern-

ize the old mill. This should give the mill a capacity of

200 tons per day. The plans include putting on a traction

engine to haul the ore to the railroad at Newhouse.

.lUAB COUNTY

New equipment, recently purchased and partly put in

position, at the mine of the Chief Con. at Eureka, cost

the company $75,000. It includes an air-compressor hay-

ing the cai)aclty of 1500 cu. ft. of free air per minute, and

a double-drum hoist. Development work on the lower lev-

els Is being extended into the territory under the town

of Eureka, as well as in the opposite direction. Ore-ship-

ments are being made regularly.

SALT LAKE COUNTY

The Utah Copper Co. has 22 steam-shovpis at its prop-

erty In Bingham canyon, 18 of which are In constant use.

Twelve of these are used In stripping, two for loading ore.

and others are used alternately in loading and stripping.

It is repprted that 12,000 tons of ore per day is being con-

centrated at the two mills near Garfield. This ore is

said to assay an average of 1'^'/' copper, and for the month
of February the extraction was 71'/f. The Garfield & Bing-

ham railroad, being built by this company. Is expected

to go Into service by .lune or .luly, when the ore will be

hauled to the mills In trains of 40-ton cars. According
to calculations, the cost of transportation will then be

10 to 12c. per ton less than the i)resent cost.

Another victim has been added to those who lost their

lives in the snowsllde at the property of the Utah Mines
Coalition Co. six weeks ago. One of the men who was
buried under a mass of snow contracted pneumonia from
the exposure and died in the hospital recently. The
Columbus Consolidated has levied an assessment of 10c.

per share, to bring in $28,000. which is to be used to

pay outstanding debts and Install a pumping plant, whereby
the workings may be unwatered and the orebodies below
the 400-ft. level can be reached. Ore shipments from the

Burro mine are to be commenced a month earlier than
usual, owing to the light snowfall. 'This property Is

only eight miles north of Salt Lake, in the Wasatch moun-
tains. It is well equipped to produce on a small scale.

A discovery of 'I'tahlite' has been made in the western
part of Box Elder county. This mineral was so named
by George F. Kunz. an expert lapidary, because so far it

has been found nowhere except in Utah. It resembles

turquoise In api)earance and composition, but Is higher
In alumina and lower In phosphorus and water. It was
found in a clrcula-r lode which has been opened to a

depth of 20 ft. The Utah & Nevada Prospecting Co. has
been organized In this city, with the intention of pros-

pectintr and exi)lorlng in Utah and Nevada.

SUMMIT COUNTY

Tlu lialy-,Iudge Mining Co. has entered into a contract

with the International S. & R. Co., whereby the output

of the .Daly-Judge mine and mill will be shipped to the

plant of the latter company near Tooele. Last year there

was shipped -from this Park City mine 9106 tons of crude

ore, 47,002 tons of concentrate. The former had an aver-

age of $26.14 and the latter an average of $28.45 per ton.

WASHINGTON
SPOKANE C0U.\TY

(Special Correspondence.)—W. C. Gates, of Spokane,

Washington, has acquired 2228 acres of placer ground, situ-

ated on the Rio Torredamba, 600 miles inland from the

Peruvian coast, and is organizing a syndicate to take

over the property and operate it. He claims his ground
will average 20c. per yard, and that much of it will sample
as high as 80 cents.

Spokane, March 15.

CANADA
BRITISH COLUMBIA

(Special Correspondence.)—Ore from the Toad Moun-
tain Consolidated at Nelson is being tested by the Elmore
oil process in England. If the tests show this process

to be effective, it is likely that it may be used for treat-

ing local ores. Another payment has been made to the

Hall M. & S. Co. on account of the Nelson smelter and

local mineral properties. The zinc-lead miners of this

district are trying to effect reciprocity between Canada
and the United States on zinc-lead and like products. A
few politicians with ulterior motives are stirring up the

fruit-growers of this section against reciprocity. It is

doubtful If it would affect the fruit-growers here at all.

and the zinc-lead and coal miners favor reciprocity with

the United States. An offer of $25,000 has been made to

the Great Northern for the abandoned Kaslo & Sandon

railway, by a syndicate of local lead miners who wish

to put the road in running order again so that they

may get the ore from their mines to the lake. The new
orebody In the Rambler-Cariboo mine has been opened

on the 700, 800, 900, and 1050-ft. levels. A 4500-ft. adit

will serve as an outlet for this ore, and raising from this

level is in progress. On the 1050-ft. level the orebody

has been penetrated for 200 ft., showing for more than

60 ft. in length an average width of 5 ft. of clean ore,

of as high as 250 oz. silver and 70'/, lead. Steps are now
being taken to move the Rambler-Cariboo concentrator

from its upper site to a point near the outlet on the

4500-ft. level.

Nelson. March 11.

The Standard Silver-Lead M. Co., controlled by Patrick

Clark and associates, has let a contract to B. C. Riblet

to build for that company an 8500-ft. aerial tramway from

the portal of No. 6 adit of the Standard mine to the ore-

bins, the latter being situated at the site of the proposed

concentrator at Silverton. The plan is to build the mill

this season and have it ready for work as soon as the

tramway shall be completed. The intention is to ship

first-class ore and concentrate to the smelter at Trail.

Mr. Clark has an option on the stock of J. A, Finch, of

Spokane, and that of George Aylard, of New Denver, which

if taken up will give him 65'/, of the entire issue.

MEXICO
SONORA

(Special Correspondence.)—The Mines Company of Amer-

ica has finished the re-treatment of the old tailing at

La Colorada, and is now operating entirely on ore from

the Creston and La Colorada mines. The aerial tram sys-

tem has been rearranged so as to distribute the ore as

required to either the Butters or the La Colorada mill, from

either mine. The use of electrolytic precipitation at the

Butters mill, installed because of the presence of copper

salts in the tailing from the iian-anialgamation process,

has been abandoned, and the loaded solution from this mill

is piped to the La Colorada slime-plant for zinc dust precip-

itation. J. E. Clennell, of London, is at La Colorada en-

gaged in making investigations of some of the rebellious

ore from the district and in cyanide experiments.

Minas Prietas. March 18.
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Personal
Professional men are invited to send news of their engage-

ments and travels. Such news is interesting to friends.

Fked F. Fbedlund, of Longyear & Hodge, was In San
Francisco this week.

Aij;xA>DER Legoat, recently in Arizona, was in San Fran-

cisco, on his way back to Butte.

W. W. Williams has gone to Nevada to look into the

reported gold discovery north of Reno.

J. T. Tebby, who spent some time in cyanide work in

Montana, has returned to San Francisco.

Fbank J. Davey, lessee of the Bonanza mine, near Boss-

burg, Washington, was recently at the Tacoma smelter.

.JE.SSE J. MacDonald will be in Riverside and San Ber-

nardino counties for a week, making mine examinations.

Theo. E. Dickel has left the Minas de Tajo, and has gone
to the Republic Mines Corporation of Republic, Washington.

Oliveb Reece, superintendent of the Economic mine, near
Angels, California, started March 21 for the new gold camp
in Washoe county, Nevada.

E. W. King, J. H. Babbett, and H. S. Chapman, of the

Rawhide Coalition and Rawhide Queen mines, of Nevada,
were in San Francisco this week.

Frank J. Mubphy, formerly superintendent of the Yampa
smelter, Bingham, Utah, goes to Australia to become super-

intendent of the Great Cobar smelting plant.

Among the passengers sailing from Seattle to Alaska on
March 16 were the following: William Hawkins, for Kenai
peninsula; S. F. Hunt, for Knik; W. G. Cassels and wife,

and A. McVickeb, for Fairbanks; W. A. Steel, for Cordova;
Andrew Nebland and a party of five, for Iditarod.

OBITUARY

A. D. Ga-ssaway, who died at Berkeley, California, March
19, after an illness of several months following a severe

operation, was one of the most capable of mining engineers

who obtained their experience in the California placer

mines. He was born and raised in Nevada county, and
was familiar with hydraulic mining methods from his

youth. Later he turned his attention to dredging, becom-
ing the first superintendent of the Lava Beds Dredging Co.,

and still later he devoted himself to making examinations

and reports on placer properties. To this work he brought
a high and deserved reputation for ability and integrity,

and his services were much in demand. He returned last

year from Siberia where he had been in the service of the

Lena Goldflelds Ltd. He was not entirely well when he

reached home, and lived quietly at Berkeley up to the

time of his death. Mr. Gassaway was a thorough student,

a hard worker, and one who took the duties of his profes-

sion seriously. He will be much missed by his friends and
professional associates.

H. P. Gabtiiwaite, who died on the Isthmus of Panama,
March 17, as a result of congestion of the brain, was a

well known Californian mining engineer who first became
interested in mines through business relations with Charles

Butters. Mr. Garthwaite was at that time a banker, but

after joining Mr. Butters, he devoted his whole time and

energy to mining. First in South Africa, and later in

Salvador, he operated with unusual success. He was con-

structive by instinct, and enterprises under his charge

built up rapidly. He found time for much besides business

and was an important factor in public affairs in Salvador.

Probably his largest piece of public service was the recon-

cilement that he, mainly, effected between Nicaragua and
Salvador at the time he served as special commissioner for

the latter country in connection with a boundary dispute.

He was largely influential, also, in straightening out the

tangled financial affairs of Salvador, and that Government
and its people join Americans and mining men everywhere
in regret at his death.

Market Reports

LOCAL METAL PRICES.
San Francisco, March 23.

Antimony 12— 12i^c
Electrolytic Copper 14^— ISJ^c

Pig Lead 4.75—5.70c

QulcksUver (flask) 52'4

Tin 45-4eHc
Spelter _7—7?'4C

Zincdust, 1400 lb. casks, per 1001b., small lot8t9.50-9.75; largeg7.50—8.60

Bate
Mar.

METAL PRICES.
By wire from New York.

Average daily prices in cents per pound

Electrolytic
Copper.

12.16

12.16

12.16

Sunday.
12.18

12.18

12.18

Lead.
4.37

4.37

4.37

Spelter.

5.55

•5.54

5.54

No market.
4.38 5.58

4.38 5.5S

4.38 5.56

SUver,
peroz.

52^
63

52Ji

52H
625i

ANGLO-AMERICAN SHARES.
Cabled from London.

Mar. 16. -Mar. 23.

£ s. d.

1 13 lOV^

1 5

£ 8. d.

Camp Bird 1 12 S

El Oro : 1 4 9

Esperanza 1 11 1!^

Dolores 1 5

Orovllle Uredglng 7

Mexico Mines. 7 6 3

Tomboy 15 6

(By courtesy of W. P. Bonbright & Co., 24 Broad St., N. T.)

1 14

1 5

7

7 10

16

COPPER SHARES—BOSTON.
Closing prices.

Mar. 23.

Adventure t 5
AUouez 38

Atlantic 4

Calumet 4 Arizona 50

Calumet 4 Hecla 486

CentennlaL 12Ji
Copper Range 64}^

Daly West iyi

Franklin 9

Granby 82}^

Greene Cananea, ctf 6>^

Isle-Royale 141^^

La Salle *ii

Mass Copper GJg

(By courtesy of J. C.

Closing; prices.

Mar. 23.

Mohawk _ t 42

North Butte 28J^
Old Dominion 38K
Osceola 108

Parrot 11

Santa Fe 1

Shannon 1(^
Superior 4 Plttaburg I4>4

Tamarack 40

Trinity , 4

Utah Con 13J4
Victoria 1><

Winona 7J4
Wolverine 112

Wilson, Mills Building.)

MINING STOCK QUOTATIONS—NEW YORK.
(By wire from Catlin & Powell Co., New York.)

Closing prices.

Mar. 23.

Amalgamated Copper 8 64'/i

Arlzona-Cananea 3

A. S. A B. Co 16%
Braden Copper 3%
B. C. Copper Co 6

Butte Coalition I7'-<

Chlno 22>i

Davis Daly 1%
Dolores 5>4

First National 2%
Glroux 6M
Greene-Cananea 6>4

Guanajuato Con %
Inspiration i 7%
Kerr Lalve 6?^

La Rose 4%
Mason Valley 8%

Closing prices.

Mar. 23.

Miami Copper t 19%
Mines Co. of America 5

Montgomery-Shoshone _ Ms
Nevada Con 18H
Nevada Utah 1

Nlplsslng 11

Ohio Copper 1}4

Kay Central 1%
Ray Con 17^
South Utah Jj
Superior & Pittsburg I4J^

Tenn. Copper SSJi

Trinity *%
Tuolumne Copper _ 5

United Copper _ i%
Utah Copper 44X
Yukon Gold 3Ji

SOUTHERN NEVADA STOCKS.

San Francisco, March 23.

Atlanta S 10

Belmont 6.75

Booth 9

Columbia Mtn 3

Combination Fraction 11

Falrview Eagle 45

Florence 2.00

Goldfleld Con 6.50

Gold Kewenas 6

Great Bend 1

Jim Butler 24

Jumbo Extension 41

MacNaraara 14

Mayflower t 5

Midway _ 14

Montana Tonopah 88

Nevada Hills 2 96'

Pittsburg Silver Peak 76

Rawhide Coalition 3

Round Mountain 49

Sandstorm Kendall 9

Sliver Pick 5

St. Ives 16

Tonopah Extension 1.1*

Tonopah ofNevada 8.25

West End _ 50

(By courtesy of San Francisco Stock Exchange.)
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Decisions Relating to Mining

Specially reported for the Mining and SciENXinc Press.

FORFEITURE OF CLAIM—NONPERFORMANCE OF ASSESSMENT WORK

The nonperformance of assessment work by the locator

Of a mine will not forfeit his claim thereto unless there

has been a valid location by another, and a person who did

not himself make a valid location cannot question the suffi-

ciency of the assessment work done by the original locator.

Knutson v. Fredlund, (Wash.) 106 Pac. 200. Jan. 1910.

BIGHT OF STOCKHOLDER TO VOTE ON RATIFICATION OF MORTGAGE

The statute of California provides that for all corporate

elections there must be a majority of the subscribed capital

stock or of the members represented, either in person or

by written proxy, and that each person acting in person

or by proxy must be a bona fide stockholder having stock

in his own name in the books of the corporation at least ten

days prior to such election. This statute is construed to

apply to a vote taken at a meeting of the stockholders of a

mining corporation called to ratify a mortgage of its mining

ground proposed to be made by its directors, and a bona

fide stockholder within the provision of this statute need

not necessarily be the owner of the stock, but it is sufficient

if the stock stands in his name in good faith for a proper

purpose either for himself or in trust for another.

Royal Consolidated Mining Co. v. Royal Consolidated

Mines Co., (Cal.) 110 Pac. 123.

Recent Publications

Production of Platinum and Allied Metals in 1909.

By Waldemar Lindgren. Adv. Chapter, Mineral Resources

U. S., 1909. U. S. Geol. Surv. Pp. 9. Washington, 1911.

ratification of MOBTOAOE BT 8TOCKHOLDER.S OF MINING

COMPANY

Under the statute of California requiring the mortgage

of a mining company executed on its mining lands to be

ratified by the holders of two-thirds of the stock of the cor-

poration, it was held to be a sufficient ratification where

one of the directors of such a corporation was the bona fide

holder of two-thirds of the corporate stock, and his act as

such director In executing the mortgage operated as a rati-

fication by two-thirds of the holders of the stock as re-

quired by the statute, to give the mortgage validity. In

determining who are the holders of the legal title to two-

thirds of such stock. In order to ratify such a mortgage,

the courts may look behind the apparent ownership and

sustain a ratification made by 'the beneficial owners of the

required amount of the stock. But such a mortgage lacking

the requisite ratification can not be rendered valid by

estoppel.

Royal Consolidated Mining Co. v. Royal Consolidated

Mines Co., (Cal.) 110 Pac. 123.

.MINE APPLIANCE OR FIXTURE—SALE ON B3tECUTI0N

Engines, boilers, mills, pumps, and electric hoist firmly

bolted to the substructure on which they rest and the super-

structure and engine house surrounding them, sufficiently

affixed to the soil for mining purposes, and a head-frame
at the mine, the base of which was originally sunk Into the

earth to make It level and substantial for use for mining,

together with the hoist and transformers, forming Integral

parts of one mechanism essential to the operation of the

mine, are fixtures and are not subject to sale on execution

as personal property under the laws of Nevada. This rule

applies where a buyer of chattels, under a contract stipu-

lating that the same shall be regarded as the personal prop-

erty of the seller, with the right of removal until paid for,

and thereupon attaches such property to real estate so as to

make the same fixtures, they do become fixtures as against

every other person except the seller, and cannot be sold as

personal pro|)erty on the execution against the buyer. A
sale of property as personal property at an execution sale

Is invalid where any of the articles sold were fixtures.

Arnold v. Goldfield Third Chance Mining Co., (Nev.)

109 Pac. 718. July 1910.

Production of Fluorspar and Cryolite in 1909. By E.

F. Burchard. Adv. Chapter, Mineral Resources U. S., 1909.

U. S. Geol. Surv. Pp. 8. Washington, 1911.

Production of Puller's Earth in 1909. By F. B. Van
Horn. Adv. Chapter, Mineral Resources U. S., 1909. U. S.

Geol. Surv. Pp. 6. Washington, 1911.

Potash Salts; their Uses and Occurrence in the United

States. By W. C. Phalen. Adv. Chapter, Mineral Resources

U. S., 1910. U. S. Geol. Surv. Pp. 24. Washington, 1911.

An interesting general account of the salts.

Mineral Production of Ontario for 1910. Bureau of

Mines, Bull. 7. Pp. 8. Toronto, 1911. This bulletin, issued

by T. W. Gibson, deputy minister of mines, shows a total

yield valued at $39,232,814. Silver to a value of $15,436,-

994 was the largest single item.

Denudation and Erosion in the Southern Appalachian

Region and the Monongahela Basin. By L. C. Glenn.

U. S. Geol. Surv., Prof. Pap. 72. Pp. 137. 111., index. Wash-

ington, 1911, A scientific study of the causes of erosion

and effects of lumbering, mining, farming, and other in-

dustries. Especially timely and valuable.

Oil Resources op Illinois with Special Reference to

the Area Outside of the Southeastern Fields. By R. S.

Blatchley. From Bull. 16, State Geol. Surv. Pp. 138. 111.,

maps. Urbana, 1911. This is a concise but helpful sum-

mary of existing information with suggestions regarding

anticlines and terraces, such as are of great interest to

oilmen.

Preliminary Report on the Mineral Production of

Canada, 1910. By John McLeish. Dept. Mines, Mines

Branch, No." 102. Pp. 21. Ottawa, 1911. A brief summary

report issued with commendable promptness and showing

a production valued at $105,040,958; an Increase of $13,209,-

517 over 1909. Of the total, Ontario produced 40.95% and

British Columbia, 23.37.

Annual Report of the Director of the Mint, for the

fiscal year ending June 13, 1910. By George E. Roberts.

8vo. Pp. 288. Washington, 1911. This volume includes

the usual tables and detailed account of the operations

of the Bureau of the Mint, supplemented by some unusually

Interesting monetary statistics of foreign countries, com-

piled by Mr. Roberts through direct correspondence.

Annual Report ok the Hmithsonian In.stitute. By C. D.

Walcott. Pp. 751. 111., index. Washington, 1910. This

volume, like those preceding, consists of the annual report

of the Institute hound together with some thirty-five re-

prints from various sources of papers and addresses by

leading men of science, dealing with the progress of science

during the year under review. It is a mistake, however,

to include in a large collection of reprints a few original

papers of value, and thus bury them from easy access by

the workers along these lines. It would be an improvement

to publish the report of the Institute in a separate volume

and thus decrease somewhat the size of the present too

bulky volume, and a further improvement would be to

include in each volume a statement of at what price

and where the volume can be obtained. With the present

wide diffusion of knowledge the articles here gathered

together would be read with interest by a notable pro-

portion of the general public, and if the obtaining of the

volume were made more easy large numbers of them

would undoubtedly do so.



452 MINING AND SCIENTIFIC PRESS Jlarch 25, 1911

THE VULCAN IRON WORKS

From the standpoint of economical shop management

possibilities, the new plant of the Vulcan Iron Works in

Seattle, has been pronounced by experts in construction

and operation, a model to be emulated. It was not built

piece-meal, but stands today the result of an intelligent,

skilful plan, carefully worked out in full before a single

pile was driven for any part of the foundation from which

it rises.

In the original outlay, economy was not considered, not

that money was squandered; but the whole thought was to

design and erect a plant, completely equipped with time

and labor-saving devices as well as with extraordinary re-

gard for the comfort and well being of its employees. To
accomplish this combination, no expense was spared. As it

stands, the plant called for an outlay of $2,000,000, aside

from the cost of the twelve-acre site. The plant was de-

Climpse of The Vulcan Iron Works, Seallle, Giving Idea of Exierior,

the Floral Decorations and General Cleanliness.

signed by and constructed under the personal supervision

of H. P. Strickland, president and general manager for the

company. The thirteen buildings are so grouped as to

facilitate inter-communication. Raw material starts in at

one end, progresses through the various departments, and

comes out at the other in the finished product, without

doubling back on itself. To make a tour of this shop is a

liberal education in factory management. Waste motion

has been eliminated in a hundred different ways. Pig iron

is unloaded from a spur at the rear of the cupola. It

makes the round of the shop with all possible dispatch,

passing from the foundry to the machine shop, by means

of an overhead electric crane, which makes deliveries at

every machine. All machinery is of the latest type. There

is no great amount of belting to be kept up, as each ma-

chine is directly driven by its own motor.

The railroad siding runs into a pit, leaving the flat-car

top flush with the floor-level of the loading platform. This

makes it possible to handle all heavy stuff on rollers and

does away with raising or lifting. From the standpoint of

economy, this feature in itself is of great importance. The

plant has direct communication with six transcontinental

railroads and easy access to the water-front on Puget

Sound. An industrial railroad runs through the entire

plant. It consists of 24-in, gauge trackage, connecting

all parts of the different shops direct with the shipping de-

partment. There are fifteen turn-tables, so arranged that

the shortest cross-cuts can be made, when desirable.

Crude oil is used for fuel under the boilers and in the

forges, because it has been found much cheaper and cleaner.

No labor is required to feed the fires. Electric power is

used extensively, and wherever practical, compressed air

has been adopted in the foundry and structural and ma-

chine shops. The plant is equipped with eight overhead

cranes, which transfer the heavy materials to any part of

the plant. This feature alone is a great promoter of shop

economy, as it does away with a lot of labor. Then, there

Is a 25-ton stiff-legged derrick to load the motor trucks for

making city deliveries.

Sheet metal and ribbed glass have been used throughout
so »s to get the maximum amount of daylight. No em-
ployee of the Vulcan Iron Works ever has to use a candle

to see any part of the work he is engaged on. The results

for this reason are much more satisfactory than in a dingy

iron and steel works, as they are generally found. Neither

is there any debris or dirt to be seen anywhere, for Mr.

Strickland has found that cleanliness is as desirable about

the shop as in the home. As a result of the attractive wash-

rooms, reading quarters, and recreation provisions, the

Vulcan Iron Works finds itself able to draw on the best

mechanics in the Northwest. It enjoys the self-satisfying

novelty of having applications from the most skilled me-
chanics on file, all the time. Aside from the necessities,

the plant has been beautified. The exterior is embellished

with flowers, plants, and shrubs, that remain green the

Mac/line. Shop View, The Vulcan Iron Works, Seattle, Showing

How Light it is.

whole year around, owing to the mildness of the Puget

Sound climate.

With this splendid equipment, the Vulcan Iron Works is

able to build the most eflScient mining machinery. Its

stamp-mills, ore-chushers, tramways, hoists, ore-cars, etc.,

are giving general satisfaction wherever adopted. The

brand, 'Vulcan-Made.' has come to mean 'past the experi-

mental stage.' The same ai)plies to all of the logging sup-

plies and sawmill equipment that the company builds. In

addition, it is turning out large amounts of structural steel.

The fact is. Mr. Strickland has so systematized his new

plant that experts who have recently visited it. declare that

for scientific and economical operation and for the com-

fort of its men, the Vulcan Iron Works is without equal.

For that reason it is able to turn out adequately and most

economically anything in the line of fabricated iron and

steel.

The Prospector
This department makes a charge of 25 cents to subscribers

not In arrears and J3 to non-subscribers for each determina-

tion. To ensure promptness in publication of the determina-

tions, payment must be forwarded with specimens.

W. Q., Gilmore, Idaho: Massive vesuvianite with a little

carbonate of lime.

D. H. P., Leastalk, California: No. 1. quartz pieces with

clay; No. 2. quartz rock stained with hematite.

R. C. C, Round Mountain, Nevada. Compact clay ma-

terial stained with hematite which has been deposited In

quartz cavities.

F. G., Elk City. Idaho: No. 1, quartz containing pyrite;

No. 2, cavernous quartz containing tarnished pyrite; No. 3,

quartz somewhat cellular from the action of solutions: No

4, quartz with oxidized pyrite.
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EDITORIAL

GEOLOGISTS and mining engineers around the

world join in extending sympathy to the

family and friends of S. F. Emmons, who died at

Washington, March 28. At another time we shall

spi'ak more in detail of him and his work.

THE American Electrochemical Society meets in

New York this week. The principal subject to

be discussed is the use of electric furnaces in the

iron industry. The Clancy cyanide process will also

come up for consideration.

ILLINOIS coal operators and miners have joined

in urging better support of the State Geological

Survey and the Department of Mining of the Uni-

versity. Evidently both have commended them-

selves to those most directly concerned. We are

especially glad to see that funds are asked for estab-

lishing miners' institutes comparable to those main-

tained for the benefit of teachers and farmers. More

intelligence in the ranks is needed.

CIVIL SERVICE examinations will be held April

12 and 13 to secure a list from which appoint-

ments may be made to positions of junior mechan-

ical and junior mining engineers in the Bureau of

Mines. Candidates must have the equivalent of

four years training in a reputable technical school.

Application should be made to local civil service

boards, and the law requires that each person he

examined within the State of which he is a citizen.

FEDERAL authorities have raided the various

ofiBces of A. L. Wisner & Company and charges

of using the mails to defraud have been lodged

against the principals. Among the companies that

this firm has been promoting were the following:

Thirty-three Consolidated Oil Company, Mutual Oil

Company, Homestake Gold Mining Company, Little

Badger Mining Company, Sycamore Oil Company.

Valencia Copper Mining Company, Black Oak Gold

Mining Company, Eureka Oil & Gas Company,

Mount Jefferson Mines Consolidated, Empire Gold

Mines Limited, California & New York 0:1 Company

Consolidated, California Monarch Oil Company,

United Tonopah & Goldfield Mines, Jlanhattan-

Xevada Gold Company, Philippines Plantation Com-

pany, California Diamond Oil Company, ilurchie P3x-

tension Gold Mining Company, and the Amalgam-

ated Mining & Oil Company. This is a glittering

array of names well calcnlated to lead small in-

vestors into thinking that wealth could hi' had for

the asking.
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FOR the autumn meeting of the American Insti-

tute of Mining Engineers in San Francisco

arrangements have been made to secure a special

train to bring the visiting members from the East.

The start will be from Chicago on September 30,

and a day or two each will be spent at the Grand

Canj'on of the Colorado, Los Angeles, Santa Bar-

bara, and Del Monte, the party reaching San Fran-

cisco October 10. The local committee will hold

a meeting today to plan for the meeting.

MEXICAN conditions seem likely to improve

shortly, as negotiations looking toward peace

are evidently in progress. The resignation of the

entire Mexican Cabinet is a striking evidence of

the desire of the Government to conciliate public

opinion. The men who retire have been large fac-

tors in the making of modern Mexico. In the years

to come their names will be remembered and hon-

ored by all. They have given much to the public

service and in now sacrificing personal ambition to

the public good, they give proof of the deep-seated

and wide-spread patriotism which actuates the

ruling class in Mexico. It has been all too common
to impute to the President alone the great work that

has been done south of the Rio Grande. Those fa-

miliar with conditions in Mexico, however, know of

many cases of disinterested public service by men
of classes that in the United States have too often

held aloof. There have been many who have served

quietly and effectively, recognizing the faults of the

present system, but putting their faith in the God of

things as they are, to the end that in time the God
of things as they should be shall reign.

BUCKHORN in Eureka county, Nevada, will have

no need to get out an injunction to protect its

own. The new camp that so boldly attempted to

appropriate the name is no more. The story is

short. For years Fort Sage mountain has been given

up to sheep, sagebrush, and silence. February 15

canny herders and ranchers located a group of

claims, but preserved the silence till March 19. Sun-

day afternoon Reno was filled with rumors of a great

'strike,' of veins 200 feet wide, of assays showing

$80 to $100 in gold, of a nugget of $6000! Tele-

grams flew and the rush was on. Monday people

flocked into the district from all sides. Tuesday a

New York 'capitalist' bought two claims for $1200.

Wednesday morning preliminary steps were taken

at Reno for organizing a $1,000,000 corporation to

operate in the district, and more strangers arrived

on every train. The same afternoon the McCullom
Company at Reno completed assaying four samples

taken across the lode by Mr. W. W. Williams, an

experienced San Francisco mining man. Anxiously

the results were awaited. They showed no silver

and but a trace of gold. Wednesday night the Pull-

mans and chair cars were crowded going out from
Reno, from which place late arrivals returned with-

out going farther north. The New Yorker has his

claims : there has been an increase in the amount
of money in local circulation ; and sheep, sagebrush,

and silence reign again.

Industrial Safety Association

Editors and other representatives of the tech-

nical press were guests of Mr. David Williams

at a dinner at the Engineers Club in New York

recently, where the work of the newly organized

Industrial Safety Association was discussed. Mr.

Williams, in introducing Mr. F. R. Ilutton, president

of the Association, sketched its purpose, and men-

tioned that its ultimate object is to create a better

feeling between employee and employer by the safe-

guarding of the former from injuries which simple

expedients in many cases would avoid. Mr. Wil-

liams went on to say that the idea of the Associa-

tion was not exactly philanthropic, as it was the

intention to encourage corporations and other em-

ployers to adopt means for insuring the safety of

workmen, and thereby to anticipate, and perhaps

forestall, legislation influenced b^' labor, making

for the same ends. Reference was made to a com-

pany controlled by Mr. Williams which had felt

justified in permitting its employees' insurance to

lapse by reason of the ideal conditions under which

the mechanics worked. Mr. Hutton, who is consult-

ing engineer to the Department of Water. Gas. and

Electricity of New York City, illustrated his talk by

pictures taken under actual operating conditions in

various large industrial establishments which had

adopted devices making for the safety of the work-

men. Many of the pictures thrown on the screen

were of simple devices and expedients, costing little,

but obviously of great value in protecting men

against injuries which so often result from care-

lessness on the part of those injured. He mentioned

that one of the principal objects of the Association

was to secure the adoption, if possible, of a stand-

ard set of shop rules. This object, if attained, would

result in complete familiarity with working condi-

tions when employees went from one works to an-

other. His talk met with very favorable reception,

much interest and enthusiasm being evinced by

those attending the dinner. Before adjourning to

the business offices of the Association, where an

interesting exhibit of safety devices was on view, a

few words were said by Mr. Henry R. Towne, pres-

ident of Yale & Towne Manufacturing Company.

Mr. Towne made reference to one of the pictures

shown during Mr. Hutton 's talk, which portrayed

a 'first aid to the injured' room in one of the steel-

works, and said it much resembled a room in the

plant of his own company. At this plant, 3000

workmen are employed, and during the year 1910.

14,000 minor injuries were treated in the small dis-

pensary. A trained nurse was in constant attend-

ance, and, when necessary, a physician Avas called

in. Mr. Towne said that the total cost for the

treatment of employees during the past year was

only $1500. Consideration of the iron and steel

industries will be followed by that of the rail-

roads, and it is then expected to take up mining.

Much interest has been aroused among the large

employers of labor, and it is believed that the Asso-

ciation will have a most useful and successful

future.
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Floating Mines in London

In the early days of mining in the United States,

mines were expected to pay for their own develop-

ment. The capital invested was almost entirely that

which came originally from the ground, but the

amount needed was small. It was still possible to

find veins that showed rich ore at the surface, and
with only the most modest equipment, or none, mines

could be opened and developed. Unfortunately this

is rarely true at present. The big surface bonanzas

are gone, and to succeed now it is necessary to

prospect deep ground systematically, or to work on

such a large scale as to make a profit from low-grade

ore. Either course demands large capital investment.

and where to obtain the money is the acute problem

in many a district. It is not within the province

of a technical publication to promote individual en-

terprises, no matter how worthy, and the Mining and

Scientific Press, as well as those concerned in its man-
agement, remains aloof from all promotion. At the

same time, it may be helpful to state briefly exactly

what may be expected when a worthy property is

suitably presented to those who have money to in-

vest in mines.

London is now the greatest mining market. Great

Britain receives a yearly return of $750,000,000 from
investments in foreign lands, and of this sum, metal

mining, exclusive of iron, contributes $150,000,000.

Approximately one-half of this is the return on in-

vestments in gold mines ; for the great gold mines of

the world belong to the English. In Great Britain,

as elsewhere, men who have made money in mines
are usually willing to try again, and the English
system of permanent companies managed by en-

gineering- firms, favors re-investment of the com-
pany surplus in a new mining enterprise. Many
of these firms have established enviable reputations

and are able to command large amounts of capital

for any enterprise that can be shown to be profita-

ble. "Whether or not the ore exists and can be
rained at a profit, determines whether or not the in-

vestment will be made, rather than the proposed
scale of the enterprise. It is evident that only prop-
erties that 'will stand examination' can be handled
under these conditions, but any such property can
secure on fair terms the money that it needs. Just
what those terms are may be illustrated by a few
examples.

It must be remembered that English investors

are not inclined to pay out a lot of cash unless
some certain profits are in sight. If a property
has lar^'c prospective as well as certain profits,

Ihe owner can get the full cash value of the certain

profits, and the acquiring company will, in addition,
find the cash necessary for the equipping of the

property. Such properties are seldom obtainable,

and tlie more common case is that of a property
which has sufficient probable profits to warrant its

full equipment but not enough to warrant a cash
payment to the owners. In such cases the financier

is usually willing to put his cash for equipment
again.st the owner's mine. The interest retained
hy the owner would depend on the certain profits

as well as the prospective profits. For example,
take the case of a mine that has available 20,000
tons of $13 ore on which a saving of $11 can be
made, the working cost being estimated at $6 per
ton, and where the ore, both at ends of drifts and
in its bottom, is of good grade. Such a property
would warrant the_ erection of a plant with an
initial capacity of 50 tons per day. Presuming
that this would cost $50,000 to $60,000, then the
owner would be given an interest of perhaps 45
per cent.

Or, taking the case of a mine that has 60,000
tons of $7.50 ore on which a saving of $6 can be
made at a working cost of $4, again with good
prospective profits, an equipment for handling 100
tons would be warranted. Such a plant would
probably cost $100,000, and the owner would not
receive more than a one-third interest, possibly one-

fourth, in a company with the required working
capital. In case of a property with several ex-

posures of outcrop, over a considerable length, these

exposures in width and length warranting the

expectation of profitable exploitation, the vendor
would be given a quarter interest in a company with

sufficient working capital to prove the value of the

property. In all cases the owners would have to

submit as full reports as possible, and if these are

not made by some one of known ability, then the

owners would have to deposit some cash as a guar-

antee that the property was not misrepresented.

The titles should be perfectly clear, preferably

United States patent.

Another method of dealing with properties of

merit is to lend sufficient money to the owners to

place the mine in a productive stage. In this event

there must be sufficient certain profit in ^ight to

repay the lender the amount of his loan plus some
remuneration. This, calculated as interest, appears

high, but in the end the owner has a fully equipped

property without parting with a large interest in

it. The amount of the remuneration varies with

the richness of the property. Under this plan the

two cases cited above would work out in the fol-

lowing manner:

(1) Amount to be lent, $60,000; remuneration to

be in three forms, including (a) interest on amount
lent at 6 per cent per annum until loan repaid, (b) a

percentage of the profits amounting to one-quarter

of one per cent, for each $1000 lent, equal to 15 per

cent if $60,000 be lent, and (c) a bonus of an in-

terest in the property of 5 to 15 per cent. (2)

Amount to be lent, $100,000; remuneration to be

in three forms, (a) interest at 6 per cent per an-

num on amount lent until repaid, (J) a percentage

of profits amounting to one-eighth of one per cent

for each $1000 lent, equal to 121/2 per cent if

$100,000 be lent, and payable during not less than

two years after production on a full scale has begun,

and (c) a bonus of an interest in the property of

not less than 10 per cent. There are many other

ways in which mining properties can be financed,

but the foregoing are examples from which anyone

can make calculations as to what can be actually

expected in Ijondon.
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The Chicksan Mines, Korea

By Thomas T. Read

Korea is widely known as a mineral region of

note, chiefly because of the conspicuous success at-

tained by the Oriental Consolidated Mining Co.,

whose properties at Taracol, Chittabalbie, and

Tabowie, 100 mih^s northeast of Pyengyang, have

produced $9,500,000 in gold bullion and are still

Map of Southern Korea.

Map of Chicks3n Mining Concssion.

active. The copper mines of northern Korea were

briefly described in the London letter of last week 's

issue. The Chicksan mines, 40 miles south of Seoul,

are less well-known, as the exploration which has

been in progress during the last few years has only

recently reached a stage where an estimate of the

value of the district could be formed. Recent re-

sults, however, have been of so encouraging a na-

ture that their probable future importance makes a

a description of the Chicksan mines of interest.

The Korean Exploration Co., which is jointly

owned by American and Japanese interests, ob-

tained from the Korean government a concession

to select mining lands, using Chicksan (see accom-

panying map) as a centre, and extending 13 miles

east and west and 81/) miles north and south. Care-

ful exploration work has been carried on through-

out this area. The headquarters of the mine are

at Homune, a small village in the j)refeeture of

Chicksan, 40 miles to the south of Seoul. Seikwan

station, on the Seoul-Fusan railway, is 9i/^ miles

to the west, while Tsunpo harbor is 6 miles farther

west. The mine is connected with the railway by

Fig. 1. S/amp-Mi//, Kurangliohl.

a good road, so that transportation by bullock cart

is easy and cheap, though not rapid.

The deposits owned by the company are both,

veins and placers. Their relative positions and ex-

tent are seen by reference to the accompanying

map. The territor.v covered by the concession con-

Fig. 2. Placer Workings.

sists of low rolling hills of granite and schist. The-

veins outcrop on the hills and the open valleys ad-

.iaeent are filled with the placer deposits. Jlore

than sevent.v veins have been discovered through-

out the concession area, large numbers of these

having been previously worked by the natives ac-

cording to their primitive methods. The largest

vein has been traced for nearly five miles of its

length and shows a notable gold content through-

out, but only rich enough for profitable working-
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at several points along its course. The ore in the

three mines now working on this vein averages

$14 to $20 per ton, rich streaks occasionally being

found that run as much as $90 per ton. The pres-

ent explorations indicate that it is safe to count

on a very large tonnage of ore that will run $10

per ton or better. The richest ore is found in a

vein at Ilomune, about a half-mile to the northwest

of the main mine openings. This is very celebrated

among the Koreans, having been the scene of ex-

tensive native workings that had to be discontinued

on account of the water. The company began to

explore this by means of an air-shaft, a pump-shaft,

and a double-compartment main .shaft. By the time

these had reached a depth of 90 ft., 145 ft., and

230 ft., respectively, so much water was encoun-

tered that work was temporarily stopped until

Fig. 3. Sluicing.

more adecpiate pumpiuy; facilities could be installed.

and it has not since been resumed, as etforts have

been concentrated on exploring the main vein.

Enough work has been done, however, to show that

the vein is of good size and has an average gold

content of $44 per ton. In numerous other places

veins have been found, some of them possessing

even richer ore, but no etfort has been made to ex-

ploit them as yet, the management wisely consid-

ering that a greater profit will be obtained by

working the lower jrrade ore of the main seam on

a large scale.

The main vein is being worked at Sa.junkohl.

Kurangkohl. and Moonsokohl. At Sajunkohl there

is an air-shaft and a main shaft, each about 150 ft.

deep, and an adit which connects with a winze that

extends to about 175 ft. in depth. The vein as ex-

posed in these workings varies from 3 to 15 ft. in

width, usually 4 to 8 ft., having an average gold

content of $18 to $15. The ore from these openings

goes to a 4-stamp Xissen mill, shown in Fig. 1,

where it is amalgamated on plates, and the pulp
then passes over tables. The concentrate thus ob-

tained is dried and sacked for shipment to America.
About 90% of the gold content is thus recovered.

The tailing is stacked in a pile, so that it may be

eyanided later. The ore is a hard white quartz, the

amount of sulphides present not being very great.

No experiments have yet been made as to whether
it will be possible to cyanide the tailing from the

plates without previous concentration, but it seems

fig. 4. Afafive Workings.

<|iiite probable that this may prove to be the ease.

In that event a high total recovery can be made
very cheaply. The cost of .shipment of the concen-

trate to America is rather high, but allows a good

profit to be made on this method of disposing of it.

About five miles to the southwest, at Kurangkohl,

on the prolongation of the same vein, a second

Fig. 5. Nsfivt Workings.

series of openings has been made. A vertical shaft

has been sunk to a depth of 110 ft., and a short

distance away an adit was driven with the expec-

tation of intersecting the vein. Unfortunately, oa

intersecting the vein it was found that it had been

completely stoped out by the natives to a depth of

60 ft. below the adit-level. A winze was therefore

put down and a cross-drift is being driven to con-

nect with the shaft at its 100-ft. level. The vein is

wider here, averaging 10 ft., and in one place show-

ing over 30 ft. The gold content is lower, being $6

per ton on the average, although rich streaks have
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been found that averaged as high as $90 per ton.

There is here a small mill, three Hendy 1000-lb.

quadruple-discharge stamps with short plates, the

pulp passing thence to a Finder concentrator. The

erection of the mill was not finished at the time of

my visit, but the supply of ore from the exploration

work at Kurangkohl and from the third opening

on this seam at Moonsokohl, 1^/2 miles farther to

the southwest, was already greater than the capac-

ity of the mill.

A few hundred yards from the mine at Sajunkohl

there is another opening on another seam parallel

to the main seam and about 1000 ft. to the north

of it. The vein has a fairly constant width of 4

ft., and the ore-shoot at the surface is 75 ft. in

length. It has been followed to a depth of 300 ft.,

and at that depth has increased to 160 ft. in length,

the ore averaging $14 to $16 per ton throughout.

It therefore seems probable that a good small mine
may be made on this vein, but the extensive work-

ing of the large main vein will undoubtedly prove

the greatest source of revenue. During the explora-

tion work not a little profit was derived from mill-

ing small lots of high-grade ore brought in by na-

tive tributers. The company makes only a compara-

tively low charge for milling, as the native work
forms an effective supplement to exploration on the

company's account. The total number of veins

being worked by the tributers is very great, and
not a few of these may eventually develop into

valuable mines, but even if no further discoveries

are made, those in process of development will un-

doubtedly prove of very considerable value.

A further large asset is the placer ground which
occupies the broad valleys of the two Small streams

that cut across the main vein. These have been

tested over an area of some 300 acres by means of

118 holes. The ground is 19 ft. deep on the average,

and has an average content of 13.3c. per cubic yard,

about twelve million cubic yards being available.

The character of the ground can be seen on the east-

ern edge of the placer ground, near Seijaro, where
the Japanese have been at work for four years. The
ground here is 18 to 20 ft. deep. The upper 10 ft.

of this, a rather loose soil, is removed by contractors,

who load it into the cars of an industrial railway,

constructed by the company, and dump it on

worked-out ground. The next 6 ft., a bluish clay,

is removed in a similar manner, but by daily wage.
The gold is contained in a layer of sand II/2 to 3

ft. in thickness. This contains a few stones, but I

saw very few that were larger than a man's fist,

and there was one solitary boulder in all the work-
ings at the time of my visit. The sand is gathered

up in the Korean equivalent of a hod (see Fig. 3),

holding 30 to 40 lb., carried up a staging similar

to that in the background of Fig. 2, and dumped
into the sluice, shown in Fig. 3. The cost of work-
ing by this method is about 10c. per cubic yard, and
the recovery is about 12c., so the margin of profit

is not great. The ground at this place averages
20e. per cubic yard, so there is room for improve-
ment in the saving made. The native method of

working is shown in Fig. 4 and 5. The cost of this

is slightly less, but the recovery is poor. This

ground ought to yield good results on dredging, as

the overburden contains some gold, not enough to

pay for sluicing it, but which would add to the

dredging yield. It is also not at all improbable that

the average gold content of the ground may prove

to be greater than the results of the test-holes in-

dicated, as the method followed in making the exam-

ination is likely to give low results. The character

of the ground is such as to make dredging easy.

A further advantage that operators in this ter-

ritory possess is the low cost of efficient labor. A
contract was let for sinking and timbering a 4 by

4V2-ft. shaft in easy ground at the rate of $2.70

per foot. The average cost per foot in hard ground

is $5. A 16-ft. earth road cost $250 per mile to con-

struct, although it involved making one deep cut

and a good deal of filling in crossing the ricefields.

About % mile of foot-trail cost $9. The local labor

is easily trained to the work, many of the men hav-

ing worked as tributers. They are industrious,

peaceable, and easily controlled ; a typical group is

seen in Fig. 6. They manifest a tendency to leave

off work in order to hold feasts and celebrations

of various kinds, but a system of fines quickly cor-

rects this. The highest class of skilled labor, such

as carpenters and blacksmiths, is usually Chinese

and Japanese. These men naturally command much
higher wages. Fig. 7 shows a group of natives at

work putting down a test-hole.

The terms allowed the company by the Korean

government were very favorable, the essential fea-

tures being duty-free import and export of machin-

ery and ores, exemption from all taxes, and the pay-

ment of a royalty of 25% of the net profits of the

operation of the mines. When the Japanese annexed

Korea this agreement was confirmed by the Japan-

ese Ministry of Korea, and the company continues

to operate under its terms. Possibly the fact that

the original concession was obtained by a Japanese

syndicate in 1900 may have influenced the viceregal

government. Be that as it may, the regulations re-

garding the use of foreign capital in developing min-

eral deposits in Korea, which the Chosen govern-

ment has promulgated, are very liberal and offer

foreigners equal advantages with Japanese.

In regard to the other mines of Korea, little can

be said at present. In many parts of the country

the Korean government prohibited the carrying on

of mining operations, and prospecting has been

somewhat restricted by the reluctance of the natives

to disturb graves, being even more superstitious than

the Chinese in this regard. But the Japanese have

no such reluctance, in the case of Korean graves, at

least, and prospecting may now be expected to be

prosecuted with vigor. The lack of facilities for

communication and transportation was the greatest

handicap to the development of mining, but the

telegraph and telephone lines, railroads, and ordi-

nary roads which are now under construction will

soon remove this disability. Northern Korea offers

an interesting field for exploration, but it is too soon

as yet to venture an opinion as to the future pos-

sibilities of the area.
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West Mexican Mining Camps

By A. L. Sheldon

Mining is now quiet around Hermosillo, Sonora,

there being more interest in lands. People are com-

ing and going, examining land, and many sales have

been made in the district. Mining men are turning

their attention to land, owing to this activity, but

this is only temporary. In Colorado, three or four

years ago, many mining men entered into land and

irrigation schemes. However, the tide has turned,

and the outlook for mining in Colorado is said to

be better than for years. Above Hermosillo. 20

miles east of Poze, the Las Tajos company has been

developing the San Geronimo mine and has con-

structed a concentrating plant. The ore in the upper

levels is an argentiferous galena of high grade. The

company was making a good grade of concentrate,

but the 20-hp. boiler used to pump water to the

mill from the reservoir—a long distance—could not

supply the mill and a 65-hp. boiler was installed.

They built a dam about 40 ft. high, but it did not

Fig. 6. A Group cf Koreans.

entirely fill during the last rainy season. George
Powell of Idaho Springs is in charge.

J. M. Curtis is manager of the El Oro mine, about

three miles this side of the San Geronimo. He is

doing a little prospecting work, but has iu)t yet dis-

covered any well defined vein. The company has

expended about $250,000, and has milled not more
than 2000 tons of ore of $5 grade. They have .sunk

to over 400 ft. in depth.

The Sultana, east of Carbo, is shut down, and it

is believed the mine is nearly worked out. The
Cole-Ryaji peojjle took this mine only in order to

obtain the Giroux at Ely. The Tecoloto company is

putting in a small smelter on its copper property
west of Carbo. The greatest activity in mining in

Sonora during the past year has been in the Altar

district, owing to the successful work of the new
Quenner dry-placer machine on the clay-cement
placer-beds. Practically the whole area has been
located—more than 100 square miles. It is a very
dry country. The Epes Randolph company spent
over iiiSOO.OOO building a mill and water plant, try-

ing to treat their material by amalgamation, but

it was found impossible, as the clay carried off the

gold. The placer deposits have been worked in

a small way for generations, the dry-washers doing

the best work, but the Quenner invention has

changed everything. It now looks as though Nature

would have to give up the gold in this extensive

deposit. The Quenner machine is practically a large

barrel revolving slowly on a horizontal shaft.

Chains are attached to the shaft inside, with ham-
mers on the ends of the chains. The latter are

arranged in lengths so as to give the material a

centrifugal motion, which separates and discharges

at one end all of the rock. The finely pulverized

cemented material drops through a screen and is

carried to one side, while the gold is separated in

a dry blower that also makes a black-sand concen-

trate sometimes running as high as $1000 per ton.

As the new mining law does not allow one to work
his claim until title is received, there are as yet

but few machines in operation, but these few are

doing very satisfactory work. The machines are

made in several sizes and handle large tonnages

cheaply.

At Minas Prietas the Creston Colorado people are

Fig. 7. Koreans Drilling.

sinking a new working .shaft in virgin ground, where

a recent discovery of ore has been made. The old

shafts and workings are in a dangerous condition,

owing to the extraction of so much ore from this

large vein, without sufficient filling of the slopes.

The Mines Company of America controls this mine,

the Dolores, near Madera, and El Rayo, near Santa

Barbara. Chihuahua : also La Dura mines on the Yaqui

river, above Corral, where the Yaqui river branch

of the S. P. railroad connects with the main line-

in Sonora. The La Dura mines have been operating

for years, and now having the railroad at the mines,

the company will be able to handle its low-grade

ore. George A. Schroter is consulting engineer and

was recently at the mine outlining the work. La

Junta mine, which is near Bacari, just south of the

Quierago-Alamos district, was discovered within

the last year. The owners shipped $65,000 worth of

gold ore during the first six months. Now G. W.

Smith at Savia is milling the low-grade ore, with

satisfactory results. La Junta mine is owned by

a number of Mexicans, who divide the ore pro rata

at the mine. The mine is supposed to be on the

Mother Lode, which extends from near Alamos to

La Dura. Just south of La Junta, Wilson & Mc-

Carthy are developing their property on the same

vein. They have good ore. Clementi Ibarri owns
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the adjoining ground to the south, which gives fair

results, from surface assays. All that section has

been located for several miles. Where the vein is

in the porphyry, or along the contact of granite

and porphyry, there are good indications of open-

ing mines. This mother lode, at the north end La
Dura and at the south end Promontorio, is mostly

silver. At Minas Nuevas, A. J. Yeager is cyanid-

ing the old tailing on the Zambona mine, which is

on the mother lode, and is turning out 12 to 15

bars per month, each worth $1000. He turns bul-

lion in to the old Government mint office at Alamos.

J. R. Hendra has been developing for several years

the old San Domingo mine. He has large reserves

of ore blocked out, and recently started his 10-

slamp mill and concentrating plant, and is shipping

a good grade of silver-gold-lead-copper concentrate,

with some zinc. Courtenay De Kalb. manager for

the Pacific Smelting & Mining Co., recently offered

to contract for his product for 10 years. The Quin-

tero, owned by a French company, about one-half

mile south of San Domingo, on the same vein, but

on contact of granite-porphyry, is now idle after

paying dividends for years. At 1500-ft. depth the

vein splits, and the one in the granite was followed

with no results. The vein between the San Domingo
and Quintero is in the granite, and so far as de-

veloped is of no value. The old Promontorio, in

porphyry, and adjoining the Quintero on the south,

after producing continuously for 100 years, is now
idle. There are immense dumps which will be

worked over again some day. I measured a tree

2 ft. in diameter on one of the dumps. The mine

is only 800 ft. deep, and ought to be a good prop-

erty today under proper management. Pierce

Brothers at Alamos are doing some development on

their property north of San Bernardo on the Chini-

pas road. They have some high-grade telluride ore.

Seeley W. Mudd, of Los Angeles, gave up his option

on Piedras Verdas, 15 miles north of Alamos, after

doing some prospect work with the diamond-drill.

At Chinipas, George Stevenson, manager of the Za-

pote mill, and mine, is repairing the lO-ni'le ditch

for water-power, overhauling the mill, putting in

a cyanide plant, and intends to do away with the

. 18 miles of railroad to the mine, using a gravity

tram. The company has recently acquired the Mi-

guel Torres ground adjoining its property, in which

the company had an interest. On Babehuahua

creek, southeast of Alamos, Harry Rabb, an old San

Juan man, is doing some work on the placers. Dur-

ing the past ten years that I have known these

placers various companies have spent large amouaits

on them, but no one has made a dollar. The placer

mines of Mexico are i)retty thoroughly worked out.

Near there, at Agua Caliente de Avila, there is a

copper prospect called the Copper Iron King, a

large gossan capping carrying gold and silver, and

impregnated with copper. It has every appearance

of making a copper mine with development. The
mining industry around Choix is not very active.

Since the Lluvia de Oro has got to work on its

ore but few men are needed. D. C. MacKaller, for-

merly at the Dolores, is manager. He has a large

force of Americans under him and is milling 90

tons of ore per day, making an annual production

of $750,000. They have a 750-hp. hydro-electric

plant at San Francisco on Fuerte river, 7 miles from

the mine. The dam and plant appear well built,

and will probably stand the assaults of the river,

which has been known to rise 50 ft. in 24 hr. How-

ever, a rise of this amount will probably result

only in a temporary shut-down during high water.

They are putting in an electric furnace to treat the

concentrate, which is now shipped to San Francisco.

Diamond-drills are also being provided to prospect

the undeveloped territory underground. The rock

is so hard that they use the chert in the tube-mills

instead of pebbles, with satisfactory results. This

chert also carries gold. Under the present manage-

ment the Lluvia de Oro bids fair to regain the good

name which it had under the Underwood manage-

ment. George A. Schroter is consulting engineer.

In San Nicolas Arroya. which empties into the

Fuerte at San Francisco, F. R. Barry has in the

limestone an immense mine of lead ore carrying

gold and silver, the lead mineral being largely

eerussitc, although in places galena appears. The

vein is an enormous one of over a mile in length,

and several hundred feet in width, but the erosion

has cut out a large part. Still there are on his '3rd

of April' claim several million tons, practically in

sight, as one can quarry it from the lower side of

the perpendicular cliffs, giving 600-ft. backs for

1000 ft. in length and 200 to 500 ft. in width. The

ore assays $2 to $32 gold, and 14 to 180 oz. silver per

ton. No assays were made for lead, though the

.ore contains a good percentage. As this is only

12 to 14 miles up-river from where the K. C. ^I.

& 0. (Stillwell) railroad will cross the Fuerte, it

bids fair to help solve the smelting problem (scarc-

ity of lead) on the west coast. It appears quite

probably that most of the placers on the Fuerte

river below San Francisco (and there are few above)

had their source from this deposit. The placers

contain little iron, but for miles below this arroya

they all carry what the natives call 'copalia"—

a

variety of cerussite.

About ten miles south of the Lluvia, at El Oro,

Jack Shedden, an old Leadville man. is doing some

development on a gold property. He has some

Michigan people associated with him. Not far from

El Oro, at Pina Alta, one of the numerous compa-

nies controlled by Ed. Tuffts. with his brother Harry

in charge, is doing a little work and expects soon

to erect a mill. The Choix Consolidated, of Los An-

geles, having over 30 prospects in the Choix dis-

trict, is continuing its policy of not working. The

company now only pays taxes, but from time to

time promises to put in a copper smelter. A sub-

sidiary company, with Mr. Hasford in charge, is

doing a little work on the Las Platanos near Choix.

Some 7 or 8 years ago Juan Mendoza worked this

property and shipped 1*"214,000 worth of 18%

copper ore. Afterward I spent several thousand

dollars in development on the same and then

abandoned it. At Yecorato. Jim Donovan is doing

a little work on one of Robert Duff's properties
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under a bond. Mr. Duff ha.s a number of promising

gold pro-spects in a section which has produced con-

siderable placer gold. Mr. Lezuardo. representing

some Milwaukee people, has recently returned from

the States to operate his dredge on Yecorato river,

just above the town of that name. At Riolito, 12

miles southeast of Fuerte, in the agricultural sec-

tion, there are two or three promising gold pros-

pects. Donaciano Armenta has recently been doing

some work on his Alta mine. There is a small belt

of soft metamorphosed shale which appears to have

numerous small veins, at a 45° dip. The erosion

has left this free gold on the surface above the veins.

I have never seen in Mexico a section more thor-

oughly worked than this, for placer gold. The
work is so old no one knows when it was done, and

still placer gold is found. At San Jose de Garcia,

the Jesus Maria Anexas property, formerly owned
by the Anglo Exploration Co., but now owned by

Mexicans, under the efficient management of M. A.

Newman, is making a new record for itself with

an annual production of about half a million. Mr.

Newman has completely overhauled everything, put-

ting in tube-mills and a cyanide plant. All the

power has been changed to electric, using wood at

?=10 per 2000 kg. The mine pumps, hoist, stamps.

Huntington, and tube-mills, mechanical stirrers in

tanks, and lights in mine are all run by electric

power. He is now putting in an additional 150-hp.

boiler for power for another tube-mill, and cyanide-

vats to treat 50,000 tons of old $12 tailing. These
have to be moved over 500 ft. by a belt, elevated

50 ft., and re-ground. Owing to using the old mill

and the topography of the ground, the cyanide-vats

had to be placed over 500 ft. from the mill on the

higher ground and the tailing dumped there. Elec-

trification was the most economical way to solve

the power problem : it would probably cost $300,000
for hydro-electrie power from the Sinaloa river, 12

miles away, and at present there is no demand for

the surplus which would be generated. Everything
runs smoothly, treating about 70 tons daily. The
Rosarita mine, about one mile above the Jesus Maria,
after a continuously profitable production for 25

years, is shut down. It had been in litigation for

several years with other Mexican owners of adjoin-

ing ground who live in Mexico City—personal
friends of I'orfirio Diaz. They were finally given
a judgment against the San Jose owners for P800,-
000, who gave up the mine rather than pay it.

There are still on the property several undeveloped
veins in a lime-shale formation which make as good
a showing on the surface as those which have been
worked. Just over the hill east on the Chihuahua
«ide is a promising free-gold prospect, the Pasadena,
in the limestone. It is a hematite iron-cpiartz much
oxidized. It looks good, but is undeveloped. It

is reported that Eugene Tahys is expected to com-
mence work on the SiJverlito. which is between San
Jose and Rosarita mines, but on the .south side of

the creek. At Patagon, Norman Tracy is sticking

to it, determined to make a mine out of his prop-
erty. He has milled some good ore. The breast

of the lower tunnel is now in very soft ground.

Though using false-sets and driving the lagging,

he has difficulty in holding the ground. Dr. Thorn-
hill and Mr. York, formerly superintendent on Jesus
Maria mine, are developing a very promising prop-
erty north of Mocorito. They have done several
hundred feet of work which shows two feet of the
vein and assays $100 gold with silver and copper
present, the latter being in the form of sulphides.

At Calabacillas things are running along nicely

under the able management of A. J. Underwood,
who recently returned froin the States. The last

few months their production has been above the
average. P. O. Pellham, the efficient millman, is

taking a much-needed rest of a couple of months.
Mr. Jessup is taking his place. J. Webb, mine
superintendent, is also taking a vacation, but A. H.
P. Wynne, the assayer, bullion-melter, and cyanide
man, continues to occupy his position. He has
been on the mine practically since it was discovered

eleven years ago. The mine has produced about
three million and is only 500 ft. deep. It is on a

contact vein between andesite and rhyolite, the ore

being in the latter. It is a remarkable free-gold

ore. They save 95 to 97% of its value. The Seiglo

Nuevo, about 20 miles south of Calabacillas, is a

promising gold prospect, with a record of over

$20,000 gold production in about a year. It has

recently been examined by several, but so far no
deal consummated. Above Tohyana, on Sinaloa

river, near La Platano, a new discovery during the

past few months gives promise of adding another

golden star to Chihuahua's mines. A friend who
examined it says that for 40 ft. in width the vein

runs $30 to $50 gold and appears to be extensive;

that the vein, in fact, has been traced several miles

and shows mineralization. There have been numer-
ous locations made on it, even some overlapping

others, but as no work can be done until title is

issued, it is entirely undeveloped. Over at Trigo

the Zeigler brothers have purchased from Sam Jones

the 80,000-ton dump of tailing made by the Anglo
Exploration Co., and are preparing to treat it

by re-grinding and cyanide. They intend to use

an old Briickner roaster as a tube-mill. All through

the mining districts with which I am familiar,

practically all for the past two months have been

busy remonumenting their claims, according to the

new mining law. Especially is this true of the for-

eigners. They will all comply with it, but there

is a disposition in places on the part of some native

owners not to comply with it ; it is proving to be

quite expensive in many instances, owing to the

topography of the ground, but if properly done it

is permanent and a good thing for all. If they

had been obliged to place upon each monument
in figures the number of the title as well as the

number of the monument—for instance, *^^ —it

would facilitate matters very much, especially ia

(Congested districts.

Mineral-wool is glassy slag blown by compressed

air into thousands of hair-like shreds. It is used as

a non-conductor of heat, for fireproofing and similar

purposes. •
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Pay-Streaks at Nome
By T. M. Gibson

*If nuggets exist anywhere in the third beach

they will be found in the zone, marked by cannon-

ball boulders, just below the beach plane proper.

These boulders have done the tube-mill work in the

surf, each being driven up and drawn back by the

waves until it is worn out, or by some chance is

drawn below the line of action of the breakers and
finds a resting place in this row of boulders at

the foot of the plane.

The beach plane rises about one foot in ten from
the lower rim to near the middle, and then one foot

in eight or less to the upper rim. The richest zone
is invariably at the foot of this last slope. It is

here that single pans could be picked up on the
Portland, the Three Star, or May Fraction that

would yield $500 or more. This rich zone was gen-

erally less than 25 ft. wide, and 90% of the gold
was within 3 in. of the bedrock. .There were places

where one could pick up a dollar's worth of gold
between his thumb and forefinger, and no single

piece would weigh more than a tenth of a cent.

More than $330,000 was taken from a spot in the
May Fraction 100 ft. long and of an average width
of 15 ft. Ninety per cent of this was in the bottom
three inches, making a pay-streak worth over

$21,000 per cubic yard. This rich zone on the Three
Star Fraction was worth $2500 per linear foot of

pay-streak, and parts of the Portland claim were
worth $3000 per linear foot. These rich lenses were
usually from 100 to 200 ft. long, and then would
come a leaner zone and sometimes a blank. Of the

two miles from the Portland claim to Discovery,
Dry creek, about 3500 ft. was blank. 1200 ft. is

still unworked, and the remaining 5860 ft. has aver-

aged nearly $1700 per linear foot, and it is not yet
exhausted, though the future output from drift-

mining will not materially increase these figures.

Most of the claims which carried these immensely
rich lenses had in addition a much larger body of

good pay-gravel. From the lower rim to the upper
rim there would be a continuous body of gravel

about 3 ft. thick that paid a handsome profit over
costs of mining. It must not be understood that
a so-called 'blank' is an area where the beach has
been removed by subsequent erosion. The beach
material is there, but the gold is lacking. This is

a subject upon which there has been much specula-

tion, and many theories advanced, some of which
fit the facts of every case. The configuration of

the shore-line undoubtedly had much to do with
the richness or leanness of the deposit. In the case
of the Mojave and 0. K. claims, adjoining the east

end of the Portland and the west end of the rich
Four Corner Fraction, a low cliff or perpendicular
wall of bedrock, rising abruptly along the shore,
confined the shore-line, maintained a considerable
depth of water, and effectually prevented the mill-

ing action of the surf which is so favored by a

Continued from page 424.
'

sloping shore. These claims lie in the most favored

locality of the entire beach-line, yet they were

'blanks.' Again, a very low shore-line has an
equally disastrous effect. The variations in the

water-level due to the tides and to off-shore and
on-shore winds, carries the surf-line over too great

a surface area to leave a well defined line of con-

centration. This was exhibited to some extent in

claim No. 4 Bourbon, and very notably between
Cunningham and Hastings creeks. In this latter

locality the beach-line is merely a low sand-bar

which separated the open sea from a mile or more
of lagoons and salt-water marshes lying between it

and the foothills. Th's bar is the barrier eventually

formed between Cape Nome and Army Peak, by the

currents of the sea, and which cut off the shallow bay
that had formerly reached inland to the foothills.

The gold in this part of the beach is more finely

divided than in that to the west of Nome river. It

is spread over a wider area and is of sueh low tenor

as to scarcely pay the expense of drift-mining. The
old channels that drained the uplands and emptied

directly at this old shore-line were an important

factor, and probably the one of greatest import-

ance, in determining local enrichments along the

beach-line. The deltas of such old channels are

easily recognized and several have been found during

the progress of the work along the beach. The
most important of these is the old channel of Anvil

creek which poured its rich gold-bearing gravels

into that part of the shore-line now covered by the

famous Portland claim. I shall discuss this one at

some length further on, as it played an important

part in the enrichment of all the beaches down to

the present one. Another old channel emptied in

the vicinity of the east end of the Bessie claim

and west end of the very rich May Fraction. This

was a Dry creek channel and has subsequently been

traced to the foot of the upland valley of Dry creek,

a distance of approximately one mile. It seems to

have had many meanders and to have shifted its

bed frequently, leaving the gold-bearing gravel over

an area of considerable width with rich concentra-

tions in spots.

Another channel emptied a short distance east of

Irene creek. This was a stream of considerable size

and was probably the outlet of Osborne creek,

which now flows westerly along the north flank of

Army Peak and empties into Nome river. No effort

has so far been made to follow this old channel

toward its source, but the fact that it furnished

gold for a rich beach deposit about its mouth, to-

gether with the well known gold-bearing character

of Osborne creek gravels, and the strong probability

that this was once the lower Osborne valley, make
the area between this old delta and St. Michaels

guleh, a southerly tributary of Osborne creek, a

promising field in which to prospect. This covers

a stretch of about three miles that is as yet unpros-

pected. The only important deposits so far discov-

ered west of Snake river lie at the mouth of an old

channel which emptied into the beach a short dis-

tance east of Sunset creek, and this, no doubt, ac-

counts for the local enrichment at that place. This
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old channel is also yet unprospected, but will prob-

ably prove upon investigation to be a valuable de-

posit. These are the principal old chanuels that fed

the third beach, but there are several of smaller

size, each of which, had a marked effect upon the

enrichment of the beach-deposit about its mouth.

Although generally rusty in appearance, the beach

gravels are nowhere cemented (except by ice in

the frozen belts), though there are a few small

areas of bedrock where the slabby phyllites after

having been shattered and loosened enough to allow

gold and sediment to work down to a depth of

two feet or more jnto the seams, were then cemented

by iron oxide so that the gold adheres firmly to

the broken bits of cemented material. This beach

carries but little pyrite or other sulphides in the

upper plane, but contains about 10% garnet sand

and 1% magnetite and ilmenite with small quanti-

ties of limonite, hematite, and scheelite. The.se are

distributed in the lower four or five feet of the

deposit with an increasing percentage as bedrock

ground lie along the beach and to the northward.

The flow here was approximately 500 gallons per

minute in the Bessie workings. After a few weeks
of continuous pumping in any given area, the flow

begins to decrease, and at the end of three or four

months is only about half what it was at first.

This water is merely reservoired within frozen

walls, with an overflow at the lowest surface point,

and continued pumping would exhaust it down to

mere seepage, the equivalent of the overflow. The
thawed areas are of irregular shape, extending to

the northward from a few hundred feet to a mile

or more, but their south lines are coincident with

the south rim of the upper beach plane ; and though

they may extend from 1200 to 3000 feet along this

course, they do not deviate more than a few feet

from this line. There are three notable exceptions

to this rule, where in the beds of Wonder, Dry, and

\ewton creeks strips from 100 to 300 ft. wide are

thawed considerable distances down-stream. Since

the overflow from the thawed areas continues dur-

Cross-Stction, Beaches af Nome.

is approached. The whole body of beach material

is stratified into layers of varying degrees of coarse-

ness, each layer being from an inch or less to a

foot or more in thickness. In the lower plane or

'Slough-Over' the heavy minerals are not so well

as.sorted into the bottom layers, and they occur more
sparingly. Pyrite and arsenopyrite are usually

present in the shattered surface of bedrock.

The distribution of permanent frost along this

beach-line is peculiar, and no satisfactory explana-

tion of its occurrence has yet been advanced. The
entire deposit is frozen from surface to bedrock

over approximately 75% of its length. The- re-

maining 25%, with the exception of three or four

narrow strips, is thawed only along the upper plane.

On the seaward side of this plane both the 'Slough-

Over' pay-streak and the overburden are perma-

nently frozen. The frost wall rises quite abruptly

from b'jdroek to surface even where the overburden
is one hundred or more feet thick. This condition

has been very advantageous to the work in the

thawed areas, as it enabled the operators to sink

shafts, make stations, and install pumps before hav-

ing to cope with the water. Having cvprything in

readiness a drift was driven to the thawed ground
and the water allowed to flow down the slope to

the pumps. The handling of the water in the

thawed ground has never been a serious problem.

The heaviest flow is in the neighborhood of No. 2.

Saturday Creek, and the west end of the Bessie

«laim, where one hundred acres or more of thawed

ing the winter, it is probable that the water is de-

rived from springs which have their source in the

foothills and which reach the surface of bedrock at

or near the base of the hills, with the temperature

raised considerably above the freezing point and,

consequently, are slowly thawing what was once

a solidly frozen area. This may be the correct the-

ory as to the origin of these thawed areas, but why
they advance their southerly lines so evenly, or

why several widely separated areas of different

surficial extent should occupy the same relative posi-

tion along their southerly boundaries is not so ap-

parent.

A matter of greater importance to the miner is

Ihe fact that the pay-streak in the thawed areas is

not nearly so rich as it is in the frozen areas. This

rule is without any exception, and it is so marked

in several instances as to leave little room to doubt'

that it is something more than a mere coincidence.

In the Discovery claim on Dry creek a strip of

thawed ground about 250 ft. wide separated two

frozen belts of pay-streak. Approaching from the

west through the Ingleside and Tidal Wave claims,

the pay-streak averaged about $2000 per linear foot

on the upper plane. This average value continued

into Discovery claim to the edge of the thawed

ground and within the next twenty feet dropped

to $500 or less per foot, and within 100 ft. dropped

to less than $200, and did not improve until the

frost was reached on the ea.st side of the thawed

strip. Here it was again worth about $1500 per
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linear foot. In a like condition on the Bear Cub

claim, the grab-samples dropped from 40 to 50

cents per pan in the frozen ground to 8 cents per

pan in the thawed ground. In the Bessie claim

the frozen ground was worth $2000 per linear foot

and the thawed ground $300 or less. The Bessie

thawed ground is on the east side of thawed strip

about 1200 ft. long, and, although the greater part

of this is, as yet, unworked, it has been extensively

drilled and no rich ground encountered. Immedi-
ately to the west of this thawed area the Solo claim

and westerly edge of No. 2 Saturday Creek were
of the usual high grade found in the frozen ground.

From a point about midway between Newton and
Otter creeks, easterly for 3000 ft., is a continuous

belt of thawed beach, and this stretch averaged less

than $100 per linear foot, and no part of it e.-iceeded

$300 per linear foot
;
yet, adjoining this belt on the

west, the Bon Voyage claim, in frozen ground, aver-

aged about $700 per linear foot, and No. 9 Otter

creek, adjoining on the east, about $400 per foot

in 250 ft. of frozen ground, with the usual low-

grade pay in its thawed ground. These facts, I

think, leave no room to doubt the rule, but the

reason for these differences in valiie between the

frozen and thawed ground along this paystreak has

not yet been found.

The Monroeville beach lies about three-fourths of

a mile south of the third beach, and has been traced

from a point near Little creek to Holyoke creek.

It is approximately parallel with the third beach.

This pay-streak, although having an east-west trend

and lying upon true bedrock, sloping gently sea-

ward, is yet so different from all the other beaeh-

deposits as to have raised doubts in the minds of

many miners as to whether it is a beach-deposit.

While carrying much surf-worn material, the de-

posit is for the most part of very much coarser

gravel and is without that definite stratification by
which the other beaches are so readily recognized.

Further than this, the gold is very much coarser

than in the other beach pay-streaks, and is almost

wholly in the shattered surface of bedrock, ilore

than half the gold mined from the Union claim,

which lies near the centre of the explored area of

this pay-streak, is in nuggets, ranging in value from
25 cents to two or three dollars, with a few up
to $30 and $40. Both east and west from this cen-

tral portion, the average coarseness is diminished

until at the extremities of the worked area it is

little, if any, coarser than average beach gold. It

differs from the other beaches, also, in having but
little 'ruby sand' and no well defined layers of this

material. There is a small quantity of 'black sand',

but the most abundant heavy minerals are the sul-

phides, pyrite, and arsenopyrite. These latter occur
in larger quantities than in any of the other beach
deposits. This pay-streak is from 300 to 500 ft.

wide, and its slope to seaward is only about 1%.
About one foot of gravel lying on bedrock and from
two to three feet of the shattered surface of bed-
rock are taken for the pay-streak. It is too low
grade for profitable winter di-iving operations and
is mined chiefly in the summer-time, when the ma-

terial can be dumped into hoppers and sluiced as

mined, thus saving the expense of rehandling from

dumps. Its output to the present time has been

about $400,000. There is still a large bedrock area

unworked. This beach is 33 ft. above sea-level,

and is overlain by from 50 to 55 ft. of muck, sand,

and gravel, all of which is permanently frozen. It

seems certain that this deposit owes its east-west

distribution to surf agency, but it is probable that

the shore-line stood at this level only a compara-

tively short time, and derived its gold chiefly from

the rich gold-bearing gravels of the old channel of

Anvil creek which had formerly made its way to

the more southerly shore-lines throngh the area now
covered by the Union mine, and probably had its

mouth in this vicinity when the shore-line stood at

this level.

This old channel has undoubtedly been a very im-

portant factor in the enrichment of all the beaches

in the zone lying southerly from the upland valley

of Anvil creek. It was discovered by J. C. Brown
in the fall of 1904, in his claim, No. 1 Below Dis-

covery, on Little creek. Mr. Brown has often been

given credit for the discovery of the famous third

beach, but while his discovery of very rich paj' was
the cause of energetic prospecting in his immediate

neighborhood, and this, soon after, led to the dis-

covery by Johnson & Peterson, of the third beach,

in the Portland claim, as a matter of fact, Brown's

claim did not contain the third-beach pay-streak at

all, but covered this old channel of Anvil creek

which emptied into the sea a short distance to the

south and east of his boundaries. This channel

was well incised into the bedrock, and has subse-

quently been followed and mined in a northerly

direction to its junction with the present bed of

Anvil creek at Discovery claim, a distance of three-

fourths of a mile. The rims are from 4 or 5 up

to 10 or 12 ft. above the lowest part of the bed,

and the pay-gravel not only entirely fills this trench,

but overflows both to the east and west of the

channel rims. The richest gravel is in the lowest

part of the channel. In that part of Mr. Brown's

claim facing the old seashore, the gravel bed has

been worked to a width of 500 or 600 ft., though

the channel proper is probably not more than 150

ft. in width. The total depth of the gravel is from

20 to 25 ft., and this is overlain by from 12 to 15

ft. of ice, bluish and black muck, and tundra vege-

tation. The entire deposit is permanently frozen.

The gravel within the channel rims is coarse

creek-wash, consisting chiefly of quartz, schist, and

limestone shingled by swift, southerly flowing cur-

rents. The overlying gravel is of cross-bedded delta

character, the bedding usually standing at high

angles. This material is of very similar character

to the underlying channel gravel, but occasionall.v

has rounded, surf-worn pebbles and sand inter-

bedded with it. The best pay was on and near

bedrock, but it was sometimes found following an

inclined bed, and would be rich up to fifteen or more

feet above bedrock. Mr. Brown mined ^nd sluiced

.$40,000 in two weeks time, working three men, just

at the close of the season of 1904. and by the end
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of 1906 is said to have made himself a millionaire

from the output of this claim. The gold was coarse

and did not differ materially in physical character

or fineness from that which was mined from the

present bed of Anvil creek. Pieces worth from 10

cents to $2 were quite common, and many nuggets

worth up to $30 and $40 were found. The bedrock

is partly .slaty, calcareous schist—or phyllite—and

partly bluish crystalline limestone. The limestone

lies to the east and northeast, making the southwest

flank of Anvil mountain, and the schist to the west

and southwest. The channel appears to have fol-

lowed more or less closely along the contact, though

sometimes entirely in the limestone and again en-

tirely in the schist. As is the case with Anvil creek,

some of the gold shows very little wear and the

coarser pieces frequently have calcite and quartz,

and sometimes scheelite crystals attached to them.

The accessory mmerals which are most abundant

are limonite, which is often found in nodules as

large as a hen's egg. hematite, garnet, pyrite, scheel-

ite, magnetite, and ilmenite, their relative abund-

ance being in the order named. A pan of gravel

taken from the bedrock, with boulders and coarse

material excluded, will yield a half-pint measure

full of these heavy minerals. The gravel is gener-

ally rusty in appearance, and occasionally a spot

is more or less firmly cemented with iron oxide,

though as a rule it is loose and free after it is

thawed. Both in the limestone and the schists are

many small mineralized veins and lenses, and these

have probably contributed at least a part of the

gold that made this area so rich, and by their re-

concentration in the surf made the beach sand <>f

the Portland claim, near bedrock, resemble a tray

of coin at a bank teller's window. The fact that

this ancient channel is intrenched into bedrock

below the rims of the third beach offers indisputable

evidence that it once emptied farther south when

the seashore was lower than the third-beach level,

and there is some reason to believe that it may
have once emptied farther south and at a lower

level than the present beach.

After exhaustive research and careful considera-

tion of all the evidence by members of the Geolog-

ical Survey, the conelus'on has been reached that

this portion of Seward Peninsula—that is, the area

in the immediate vicinity of Nome—has, within

comparatively recent times, geologically speaking,

been uplifted, relatively to the sea, approximately

800 ft. In other words, what is now the 800-ft. con-

tour on the hills adjacent to Nome was formerly at

or near sea-level. The discovery three years ago

of the submarine beach, which is 19 ft. below the

present sea-level, is evidence that the uplift was

greater by at least this amount, and recent pros-

pecting with a Keystone churn-drill, offshore, about

a mile west of the mouth of Snake river, has re-

vealed what appears to be another beach or shore-

line concentration at a depth of 45 ft. below sea-

level. It is, therefore, evident that the uplift was

greater than 800 ft., and we simply lose ourselves

in speculation in attempting to fix a limit. It is

possible, since Bering Sea is only 1200 to 1500 ft.

in depth, that there was dry land connection with

Asia, and the mighty mammoth, the remains of

which are found buried in the frozen silts of the

river valleys of both Alaska and Siberia, once

roamed at his pleasure from the valleys of the

Yukon, Koyukuk, and Colville to the valleys of the

Anadir, Kolima, and Lena. The similarity of the

flora also suggests that at some time in its geological

history there may have been dry land connection

between these countries. Whatever may have been

the height to which these shores were elevated, it

is certain that a subsidence followed and the sea

again invaded the land. This subsidence was of an

intermittent character, and various stops were

made, each of sufiBcient duration to make a well-

washed shore-line, and the tireless roll of the surf,

dashing the rounded quartz pebbles and boulders up

and down the gently inclined plane of the shore,

15f/ sarx/ant/finegmi^

4f/Jimdfc/a^ m>rv/ve

F:1-

20 //saiK/a/»/caarsey/aye/.

Vertical Section, Beaches at Home.

accomplished an amount of trituration and concen-

tration which makes man's efforts at milling oj)era-

tions appear puny indeed, in comparison.

Alfred H. Brooks, of the Geological Survey, who.

very early and with acute prophetic vision fore-

saw the probable presence of these ancient beaches

in the coastal plain, seemed to labor under the im-

pression that they were formed successively from

the highest to the lowest or present beach, each rep-

resenting a period of stability in the general uplift

that took place in Quaternary time. He says, in

I

his report of 1900, ' A Reconnaissance of the Cape

Nome and Ad.iacent Goldfields of Seward Peninsula.

Alaska', pages 80 and 81: "It has already been

shown that the region has been gradually elevated

during recent geological time. The coastal plain

terraces, like the high benches already described,

are made up of material that was deposited along

the margin of the shore while the land stood at

lower elevation relative to the sea than it does now.

The successive benches mark a series of interrup-

tions in the uplift, when the land stood at a con-

stant elevation long enough to permit the accumu-

lation of the material of which the terraces are
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formed." And again, on page 90 of the same re-

port, he says: "A question of interest is whether

there may not be old beach placers in this region

similar to those that are found in Oregon. It has

been assumed that this part of the Seward Penin-

sula has, in comparatively recent times, been ele-

vated to a height varying from 600 to 1400 feet.

Attention has been drawn to benches which are be-

lieved to represent former shore-lines. It is a

logical conclusion that during this period of uplift

similar beach placers have been formed in the re-

gion, and a search for them should be a fruitful

field of investigation. It has been suggested else-

where that some of the escarpments in the coastal

plain may mark former shore lines." In Bulletin

No. 379, a report on progress of investigations in

1908, Philip S. Smith, of the Geological Survey,

saj's, on pages 273 and 274: "About a dozen species

of fossils collected from the submarine beach at this

place (near Nome) by E. M. Kindle and the writer

were submitted to W. H. Dall for determination.

From their resemblance to fossils whose geologic

positions have been determined, he stated that these

forms mark, undoubtedly, the oldest horizon that

has been found in the unconsolidated deposits of

the Nome coastal plain. This coincides closely with

the decision that had been reached by the writer

on entirely independent grounds, namely, the rela-

tion of the gravels containing the fossils to the over-

lying deposits and the greater amount of decom-
position that had affected the shells, ^o final state-

ment can as yet be made regarding the precise geo-

logic age of the fossils from the submarine beach,

but there seems little room to question that they

are at least as old as the Pliocene." Again on pages

277 and 278, he says: "From the present evidence

it would seem that the earliest event recorded defi-

nitely, in the history of the region, is the formation
of the 'outer submarine beach.' "What the condition

of the region was, prior to this incident, is not

known, but it is probable that older coastal-plain

deposits had been formed and were eroded by the

waves to form this beach. After the outer beach

had progressed to a certain stage, gradual depres-

sion with respect to the sea brought the shore-line

at the level of the 'inner submarine beach.' The
amount of this depression must have been about

14 ft. Still later, further subsidence of about 42 ft.

brought sea-level to the elevation of the interme-

diate beach. The movement continued and the land

sank with respect to the sea about 56 ft., so that

the shore-line was on the level of the third beach.

While each of the beaches was being formed by the

sea, deposition was taking place on the sea floor,

and sands and gravels brought down by the rivers

and worn from the cliffs by the waves were covering
the earlier beaches, thus producing a surface such
as the sea floor of the present day might show, if

it could be examined. After the shore-line had
taken a position landward of the third beach, a

change in the progressive depression of the land
took place and uplift began. The result of the up-

lift was to cause more and more land to emerge
from beneath the sea. The uplift seems to have

gone on at first without any interruption, for there

are no signs of long halts and the accompanying
formation of beaches on the surface of the coastal

plain. At length, however, when the shore-line was
some distance to the south of the 'second beach' a

period of relative stability ensued, and the sea grad-

ually cut back into the coastal-plain gravels until

a cliff, in places nearly 75 ft. high, towered above

the beach. This feature can be more plainly seen

in the vicinity of Rocker and Martin gulches, a little

east of Nome. When this stage of cutting had been

reached, an uplift of about 38 ft. brought the shore-

line to a short distance seaward of its present posi-

tion, and then in a period of stability the sea re-

newed its cutting on the shore and formed the low

cliff which rises from the present beach." This is

the more rational interpretation of the cycle of

changes that have taken place in the geological his-

tory of the Nome coastal plain, and. if correct, will

.justify my statement that the old channel of Anvil

creek probably once emptied farther south and at

a lower level than the present beach. It was this

old channel which brought the rich gold-bearing

gravels southward from the Anvil hills, and their

presence is evident in each successive shore-line

from the third beach at Little creek to the present

beach just west of the mouth of Snake river. It

is on a line drawn between these points that all

the beaches are richest. Moreover, between the

shore-lines along this course, where the bedrock is

of a slabby nature and makes good riffles for hold-

ing gold, many mines have been and are being

worked.

While the bedrock floor of the coastal plain is

slightly uneven in character, it is, broadly speaking,

a gently-sloping plane from the foothills to the sea,

along this line, and it is probable that this ancient

stream as it made its way to the southward, follow-

ing the receding shore-line, during the first uplift,

played back and forth over a zone a half-mile or

more in east and west extension, and thus left here

and there the locally rich areas which mining opera-

tions have demonstrated to exist within this zone.

It does not appear to have left a deeply incised

channel south of the third l)each, but this may be

due in part to frequent changes of its course, after

entering upon the open plain and in part to the

cutting away of the channel rims by the waves, as

the sea again invaded the land. There are., indeed,

certain depressions having a north-south trend and

low rims along the east side of Center creek for

the last half-mile or so of its length, and even ex-

tending across Snake river to and be.vond the sub-

marine beach, where the bedrock has been carved

away a few feet below the beach-level, and where

a rim dipping to tlie eastward led Philip S.

Smith to speculate on its probable cause. His con-

clus'on was, that it was probably due to warping,

but he admitted that his evidence was insufficient

to form a definite conclusion. While these channel

remnants have Jiot been definitely connected with

the northerly extension of the Anvil channel, they

are best accounted for as a part of this old system.

When the limit of the first elevation of the coastal
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plain was finally reached, and subsidence began,

this channel poured its rich gold-bearing gravels

into each successive beach, during the time it was
forming, and the grinding and sorting action of

the waves milled and re-concentrated the material

thus brought in. As the subsidence carried the

shore-line to the landward of the third beach, the

stream not only completely filled the rims of its old

bed with gravel, but spread out to form a wide
delta, 20 to 25 ft. thick, and being here near the

upland valley which supplied the gold, made the

rich placers worked by J. C. Brown and others,

to which I have already referred. This old channel,

no doubt, enriched the fourth beach to payable
placers at the foot of the upland valley, but as sub-

sequent erosion has carried away all traces of this

beach in that vicinity, its gold has been scattered

over the bed of the later stream as it once more
followed a receding shore-line to the south.

BALATA

Balata is a variety of rubber which is used in the

manufacture of belting and for the insulation of

wires. The tapping of the balata trees is done with
a cutlass, incisions being made not more than V/^ in.

wide, about 10 in. apart, in a 'feather-stich' pat-

tern up the trunks of the trees. The sap runs zigzag
from cut to cut into a calabash at the base of the
tree. The sap is collected from the calabashes into

gourds and then it is taken to the camp, where it is

poured into shallow trays that hold from 5 to 30
gal. The sap coagulates in these trays and the
balata is taken off in sheets, dried, and despatched
to town for transhipment. The laborers are paid
by results, according to the amount of balata col-

lected.

The following table shows the exports, in five-

year periods, of balata from British Guiana since

1890.

Period.

Total for

5 years.

Lb.

1890-1S94 995,515

1895 1899 1,682,265

1900-1909 2.386,655

19051909 3,278,683

Average
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Del Norte County Geology

By OscAB H. Hebshey

Owuers of mines in Del Norte county, California,

will doubtless be interested in a geological map of

that region. The map printed herewith is based on

a rapid reconnaissance made in 1907, and, while not

accurate in detail, shows the general distribution of

In the vicinity of Patricks creek there is a group-

of Ijase gold-quartz veins in early Paleozoic igneous-

rock. The Monumental, working bodies of aurifer-

ous arst'nopj'rite impregnating altered basic rock, is

the principal old mine in Del Norte county. Next,

in traversing the county from north to south is.

crossed an irregular belt of Galiee dark gray and

black slates and crushed sandstones, resting on a

volcanic series and intruded by the serpentine-meta-

Geological Map, Del Norte County, California.

the formations. The soft sandstones and silts of the

late Tertiary formation underlying the 'Crescent

City lowland' contain some thin lignite layers. The

Franciscan sandstone and shale belt (perhaps includ-

ing some Knoxville shale near the Oregon line) is

not mineralized. Prospects are widely scattered in

the great belt of serpentine and meta-gabbro that

crosses the county from north to south. The Ora

Anna is a gold-quartz vein in meta-gabbro. The Alta

is the principal old mine of the Low Divide copper

district. The country rock is serpentine. The Cleo-

patra is also a copper mine in serpentine. The
Table Mountain is an old copper mine in serpentine.

Many copper prospects are present in the belt near

the Middle Fork of Smith river.

gabbro series and by granitic roeks. The Weitchpec-

schists are mainly highly metamorphosed portions of

the Galicc formation. The Galiee has been studied!

in Oregon by J. S. Diller of the U. S. Geological

Survey, and shown to be of the same age as the-

Mariposa slates that follow the Mother Lode in the

Sierra Nevada region. However, in Del Norte county

the belt does not contain any important prospects so-

far as I know.

It is evident that the majority of prospects and

mines in Del Norte county are in the serpentine

and meta-gabbro areas, though the Paleozoic rocks.

of the Patricks creek district are also favorable.

The Galiee and Franciscan areas are practically

barren.
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Discussion
Readers of the Mining and Scientific PiflSs are Invited to

use this department for the discussion of technical and other
matters pertaining to mining and metallurgy. The Editor
welcomes the expression of views contrary to his own, be-
lieving that careful criticism is more valuable than casual
compliment. Insertion of any contribution is determined by
Its probable Interest to the readers of this journal.

A B C of Empire Drilling

The Editor

:

Sir—In your issue of February 25, I note a letter

bj- Fred J. Siegel, referring to the use of the Empire
hand-drill. Ili.s conclusion that not rotating the

casing and not starting the pipe plumb were the

causes of its not remaining vertical, however, are

wrong. The easing was rotated continuously during

the operations and the cas'ngs were always tested by
levels to make sure they were exactly plumb. The
reason, as stated before, was that the gravel was
loosely packed, and when a boulder was struck slant-

ingly, the shoe would work around the side, thus

throwing the whole pipe out of plumb.

R. B. McGiNNis.
Berkeley, California March 10.

Great Cobar Mine
The Editor:

Sir—I have had sent to me from Australia your
paper of November 19, 1910. The part of the report

you print to which I object is that a casual reader

might assume that I was responsible for the plant

that failed. Neither myself nor any of my officers

had seen a plan of the furnace plant until some
weeks after a considerable portion of it had arrived

from America. During the years you say that the

Great Cobar mine yielded handsome profits for the

local owners I might inform you that I was the

general manager, in fact was mine manager at Cobar
and then general manager for all the Great Cobar
Syndicate's properties for about five years before

Great Cobar Ltd. appeared on the scene, and was
then general manager for that company for two and
a half years, and made for them £190,000 profit, the

only profit the latter company has ever made,

G. H. Bl.\kkmore.

Los Angeles, February 10.

Mining in the Ketchikan District, Alaska, in 1910

The Editor

:

Sir—]\Iy attention has been called to an omission

in the Press Bulletin which summarizes the mining
industry of Alaska for the year 1910, issued by the

United States Geological Survey. December 31, 1910.

In this publication no reference was made to the fact

that in September operations had been renewed at

the Ru.sh and Brown copper mine, located near

Karta bay, Prince of Wales island. As the bulletin

purported to enumerate all the properties in the

Ketchikan district upon which any important work
had been done during the year, the operations at the

Rush and Brown mine shoul^J have been referred to.

The only excuse that T ean plead is that the Press

Bulletin was prepared in considerable haste and that

the omission was simply an oversight. There were

probably other mining operations in Alaska of equa'.

magnitude which did not receive mention, but in this

case the omission was the less excusable because you

had already recorded the fact of the renewal of

operations at the Rush and Brovyn mine in your

issue of October 29, 1910, page 588. It is my pur-

pose to have the annual summary of the mining de-

velopments in Alaska, published by the U. S. Geo-

logical Survey, present a complete account of the con-

ditions of the mining industry throughout the Ter-

ritory. I shall be glad if mine operators and en-

gineers will inform me of any omissions or errors

which occur in these publications. The Press Bulle-

tin i.ssued about the first of January of each year is

simph' a preliminary statement to be amplified and

in some cases, I regret to state, corrected by the

more complete report published some months later.

Alfred H. Brooks.

Washington, D. C, March 4.

Tank Versus Vat

The Editor:

Sir—For a long time past I have noticed that you

consistently speak of 'cyanide vats' in describing

cyanide plants. Not remembering ever having heard

the word 'vat' used in and about cyanide plants, ex-

cept by one foreigner, who puzzled me for s'me time

as to what he was referring, I went to some pains

to look up the matter and found that on page 40 of

'A Guide to Technical Writing,' the distinction is

made that a tank is a receptacle for holding a fluid,

while a vat is a receptacle for carrying on any pro-

cess, such as le&ching for example. In other words,

a tank is a tank if you put a liquid in it and leave it

there, but if you carry on any operation in it, it is a

vat. The dictionaries confirm this distinction, but

all the same I want to hand in a minority report

which I think the great majority of engineers will

endorse. When I went to High School the teacher

used to tell me in rhetoric class that "use is the

law of language," and unless my ears have deceived

me the men who are doing cyanide work do not talk

about 'vats.' What difference does it make if tech-

nically it is a vat—a cyanide tank is not exactly like

anything that existed before cyanide practice began,

and if cyanide men had chosen to call it a papoose,

who is there to say them nay?

Eve—That is a park.

Adam—Why do you call it a park ?

Eve—Because it looks like a park!—'Extracts

from Adam's Diary.'

Not long ago the editor of The Engineering and

Mining Journal tried to make us believe that a

smelter ought to be called a smeltery, but no one

ever stopped long enough even to laugh at him. It

riles me, Mr. Editor, to write you what I consider an

interesting and valuable description of my cyanide

tanks and then have you put me down in print as

using vats. They may use vats in a brewery and a

dye works, but I call for a show of hands from the

men who are doing cyanide work. Do we use vats

or tanks?

KCN.
San Francisco, March 15.
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Mistakes of the Prospector

The Editor

:

Sir—Uuder the above heading I wish to present

a series of facts that although minor in detail are

far reaching in effect, and tend to wreak incalculable

injury to mining in general, and especially to pros-

pecting. We know, that is, we all should know, that

capital can not and will not invest great amounts of

money on surface indications unless they are excep-

tionally favorable. What is the average prospect

but a surface indication, and how many prospectors

are financially and physically able to sink deep

shafts, drive drifts, and block out ore in order to

demand a good price? Very few indeed, and these

grow old in their endeavor, and do not realize that

a much smaller sum would have been of more benefit

to them in younger days, if judiciously invested,

than a large one now. We have here a number of

men who have passed the three-score mile-post and

have worked their claims for a number of years.

They had several opportunities to sell, but no, they

have fixed prices, as high as the ladder which Jacob

saw in his vision, and cash at that, and now they are

like X. Beidler's dogs, waiting. These dogs, when
they had driven a woodchuek to his hole, would

squat on their haunches around the hole, awaiting

his coming out. So finally the Government took a

turn one day and bundled the whole tribe of Indians

on the train. When it entered the Big Horn tunnel

the dogs squatted on their haunches and waited its

return, but it never came, and today—their bones

are bleaching on the plains. The prospectors should

consider that if anybody paid them their price, say

one-quarter cash, and the actual price should be

$60,000, the buyer would have to expend an equal

sum, if not more, before he would realize a cent out

of the venture.

Another matter of serious import is, misrepre-

sentation and overestimation of values. A case hap-

pened here some time ago where a prospector went

to Los Angeles and while there exhibited specimens

of unusual value which he had pilfered from a neigh-

boring property. Several people became interested

and sent two men out to examine. They could not

find a trace of the ore which had been exhibited, on

the ground, but found out from where it came. Com-
mon sense should tell a man that such action is

foolish, dishonest, that it is certain to be found out,

and will not only hurt him but the whole district as

well. Next comes the fellow with imagination, as,

for instance, a certain man stated a year ago that

he had exactly a second Witwatersrand, quartzites,

schist, reef, and all (but the trouble is that the con-

glomerate is lacking, and a few other things too

numerous to mention). Next he electrified the coun-

try by maintaining that he was on the North Star

lode, which is about 35 miles distant, in Tertiary

eruptives, while his claims are in pre-Cambrian
schists. I presume the next thing we shall hear is

that the lode has cut the Huronian and Lauren-
tian and is rooting around in the barysphere, look-

ing for a point of least resistance. People should

treat such effusions for what they are worth, and
this case with a covert sneer. In conclusion, I will

state that the worst and most pernicious evil is the

knocker, and h« is found among all classes, from the

hotel man who meets j'ou at the door with a

hearty smile upon his face, and as soon as your

errand is stated and inquiries made, exclaims, "Ach
Gott! it's nothing there!"—to the fellow who has

been sent to look up some promising properties, and

who initiates his entrance into the community by a

grand old debauch, thus wasting the money trust-

ing friends have furnished him, and then reports

adversely, to cover up his shortcomings. Lastly

comes the prospector who with envious eye looks

upon his neighbor's progress, and the one who holds

his claims by the easy method of pencil and paper,

re-locating every 90 days.

Much more could be written of the shortcomings

of the pioneers of mining, but I believe that I have

stated the worst features, and hope the near future

may bring better results. To suggest a remedy is

unnecessary, for it is within the domain of common
sense and its construction devolves on the one most

interested.

H. C. Mueller.

Quartzsite, Arizona, February 17.

Weight and Volxune of Ore

The Editor:

Sir—The method used by Charles P. Brooks

for obtaining the specific gravity of ore was given

in your issue of Februarj- 18, in an interesting ar-

ticle on the weight and volume of ore. His method
consists of the obtaining of the volume of an un-

known weight of ore by burying it in a box of

wheat or grain, leveling the grain off even with the

top of the box, then removing the ore and getting

its volume by measuring the volume of the box

from its top to the top of the grain. I have used

practically the same method on a smaller scale,

but substituted water for the grain. I had under

consideration the specific gravity of galena ore with

a quartzite gangue and containing blende and py-

rite. The ore was hard and practically impervious.

I made a water-tight wooden box, whose inside

dimensions were four by four by fourteen inches.

This box was filled to a depth of about seven inches

with water and the distance from the top of the

box to the surface of the water measured and re-

corded. The rejects from the sample, weighing

about eight pounds, were then placed in the box and

thoroughly stirred with a spatula to work out all

of the air. Then the box containing the water and

ore was weighed, and the distance the water had

risen in the box measured. The weight of a cubic

foot of ore was then calculated by sample propor-

tion. The weight per cubic foot of a number of

samples containing different percentages of lead

was obtained and a curve plotted showing the vol-

ume per ton corresponding to the various percent-

ages of gangue-insoluble. The curve was so regular

that the probable erroi^ in using it in obtaining

the weight of any ore of a similar character was

practically negligible.

A. E. RoBiNsox.

Boise. Idaho, ]\Iarch 8.



April 1, 1911 MINING AND SCIENTIFIC PRESS 471

Concentrates
Most of these are in reply to questions received by mail.

Our readers are Invited to ask questions and give Informa-
tion dealing with the practice of mining, milling, and smelting.

Cinnabax is known to occur at a number of places

in Nevada, and some very rich quicksilver ore has

recentlv been found there.

Potash is chiefly derived from the salt deposits at

Stassfurt, Germany. The amount which can be pro-

duced and sold each year is regulated by the Gov-

ernment in order to maintain prices and prevent

exhaustion of the supply.

The barrel-chlorination process was installed at

the Mayflower mine in Amador county. California,

in 1887, but was not a success, for the reason that

the process at that time was not well understood.

This process is now successfully employed at many
places.

One of the foremost dredge miners of California

has retired from the dredging industry and is en-

gaged in planting fruit trees on the area of cobbles

and sand created by his dredges in the pursuit of

mining. The suecfess of this undertaking should

point the way to others. •

The chloride and sulphide of gold are unknown
in nature, though occasionally appearing in the re-

ports of promoters on mines of which they have

not the slightest knowledge. Any mine containing

'large veins rich in either the chloride or sulphide

of gold' should be approached with suspicion.

Metals which do not readily oxidize on exposure

to the air are gold and platinum, and to a less de-

gree silver, aluminum, copper, lead, and zinc. Tin

resists oxidation even better than the last three,

though ordinary tin plate oxidizes rapidly, the cen-

tral part being iron or steel with an outside coating

of tin, in which it has been dipped.

Press dispatches announcing the discovery of rich

ore in new districts are usually of greatest import-

ance to those causing such news to be published.

Once in a great wh'le the facts are understated,

through no fault on the part of the reporters, how-

ever. In most instances these reports are grossly

exagfreratnd. no matter how rich the new discoverv.

An original locator of a mining claim who loses

it through failure to comply with the laws requir-

ing annual labor or improvements, can recover noth-

ing from one who re-locates the claim, either for

work previously performed or improvements made.

Even mining and milling machinery that may be

on the property' at the time of re-location can not

be removed, as the former owner would be a tres-

passer and may not enter the property to remove

the machinery placed there by him.

Guards for machinery that are well designed and

neat arc all too rare, and shafts and spindles, low

pulleys and belts, intaking sides of gears, narrow

clearances between fixed and moving parts, coup-

lings, projecting screws, nuts and pins, and numer-

ous sim-lar risks on moving parts of machines as de-

signed, are best handled for protection by the ma-

chine builder. In any case the. safeguarding of these

when within the reach of the operator is usually

obligatory upon the employer and always desirable.

If absent from machines when delivered the pro-

vision of such safeguards naturally falls within the

field of the mechanical engineer of the plant.

Mining methods introduced in the mines of the

Rand are interesting to mining engineers every-

where, but these methods in many cases are not

generally applicable elsewhere. Rand methods, for

instance, would in very few cases be available on

the Mother Lode of California. On the other hand,

ilother Lode methods are unnecessary on the Rand,

owing to the wide difference in existing conditions.

The conditions under which mining is carried on

on the Rand may be said to be nearly ideal. The

ground usually stands well, there is little water,

and political conditions are such that the cheapest

mine labor in the world is available. If conditions

on the Rand were the same as in Colorado and Cali-

fornia, the mines would mostly be idle.

Some mines are famous for the fine grade of the

gold they produce, rather than for the amount.

Some are famous for both. The Pike's Peak mine,

in Cripple Creek district, is said to produce gold

i)99 fine. JHount Morgan, the famous mine of

Queensland, Australia, turns out gold 997 fine, that

is, from the upper portion of the orebody, the gold

from the deeper part of the mine being lower in

fineness. The placers of Juarez, Lower California,

near San Diego, California, produce gold which sells

for .^20 per ounce, but unfortunately there is not

much of it. The San Guiseppi mine near Sonora,

('alifornia. produced nearly pure gold. Any light-

colored gold is low grade, due to the presence of

silver, and a reddish tinge indicates an alloy of

the gold with copper.

Mining has not been generally recognized as a

public utility, though there is one Utah decision

that points in that direction. Mining enterprises

can not exercise the right of eminent domain, and

therefore mining adits can not be driven at will

through the property of others for any purpose.

The only way to overcome this is by organizing

the company as a mining and transportation com-

pany, becoming a common carrier, and getting a

charter which permits the company to engage in

business of this sort. However, the company 'is

then subject to the laws controlling railroads and

other transportation companies, which may defeat

the object in view. The Federal statutes governing

the location of tunnel sites is plain. No tunnel

claim may exceed 3000 ft. in length, and no vein

location may be made on any vein discovered there-

in, not previously discovered on the surface, or

elsewhere, that shall exceed 1500 ft. along the course

of such vein.
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Special Correspondence

LAKE SUPERIOR COPPER MINING
Experience in Re-Trea1mentDf Copper Mill Tailing. — Michigan Cop-

per, Souilt Lake, Indiana, and Oiibway.

Probably $500,000 has been sunk in the Lake copper dis-

trict during the past fifty years in unsuccessful attempts

at re-treatment of tailing from the copper mills. In the

early days only high-grade ore was milled, and the first

operators depended mainly for their product upon mass
and barrel-work, these being the heavy masses, often of

many tons weight—masses of more than 500 tons having

been yielded by the Minesota and Phoenix mines; while

the barrel-work comprises chunks of native copper from a

few pounds up to several hundred pounds in weight. The
early mills were equipped with gravity stami)s, and lost

money on ore carrying 2%, or 40 lb. of copper per ton.

Tailing losses necessarily were high in the early days, but

have shown a gradual reduction. The old sands from the

Osceola, Franklin, and Quincy mines are very extensive,

while the Calumet & Hecla sand at the mills In Lake Lin

den, on Torch lake, amounts to more than 40,000 tons.

The older sands are the richest. Extensive experiments

at the Calumet & Hecla, conaucted for nearly ten years

past, have led to the building of a large re-grinding

plant, and this is operating on a profitable basis, making
a net recovery of about 5 lb. of copper per ton from tailing

treated, at a cost of about 25c. per ton, giving copper in the

form of unsmelted mineral at a cost of about 5c. per pound,

allowing for smelting, freight, and incidental expenses.

Copper from the re-grinding plant of the Calumet & Hecla

is costing only about 6c. per pound, and the building of the

Calumet & Hecla plant to treat its old tailing adds an

asset worth millions of dollars to the company.

The Michigan Copper Mining Co. has ceased all explora-

tory work, owing to lack of funds. There remains a con-

siderable tract of mineral land in the southern limits of

the property unexplored and of unusual promise, lying as

It does in the horizon of the several Adventure and Lake
lodes. Tributers are at work in the Calico and Branch
veins in the abandoned mine opened on these lodes, but

are not taking out a great amount of copper. In the ex-

ploratory campaign just closed, 33 drill-holes were put down
and the greater portion of the property was thoroughly

drilled in an effort to find copper ground of commercial
value. Several promising copper-bearing lodes were dis-

closed and these will be given proper attention when the

funds necessary to carry on this work are forthcoming.

The South Lake Mining Co. is doing work preliminary

to drilling what will be designated as No. 12 drill-hole.

This hole is expected to afford data regarding dip and
strike of the several lodes disclosed in previous drilling,

and will serve to determine the proper pitch and location

of the inclined shaft which will be sunk to develop these

deposits. The South Lake property apparently contains

severaWodes of great richness, but it is overlain by a heavy

overburden of clay, sand, and gravel as thick as 260 ft. in

places. The Indiana Mining Co. has temporarily ceased

shaft-sinking until a head-frame can be erected over the

shaft. The shaft has attained a depth of about 50 ft., and
is therefore within 60 ft. of reaching the lode. The head-

frame, which is in fact a part of the steel shaft-house that

will eventually be erected at this point, will aid materially

in sinking the concrete and steel drop-shaft, in that it will

facilitate the handling of material in and out of the shaft.

The Ojibway Mining Co., is developing copper ground of

exceptional richness on the 1500-ft. level, tributary to No.

1 shaft. Driving in progress on the several levels above
continues to disclose commercial ore at all points, and the

showing in this shaft is highly encouraging. The shaft is

sinking just below the fifteenth level. In the No. 2 shaft,

sinking has been carried to below the seventeenth level.

The drifts in ground tributary to this shaft do not reveal

copi)er showings comparable with those in No. 1 shaft, and
they leave much to be desired in this respect. The upper-

most openings at this end disclose very lean ground, but

this condition seemingly passes with depth, so that in the

deeper laterals the showing is much improved. A material

betterment is also evident as the No. 2 shaft drifts ap-

proach the No. 1 shaft. The general character of the ground
in both shafts is better at depth than nearer the surface

and the improvement apparently is widening as new depth

is gained.

SOUTH AFRICA
Rand Geology.— Bore-Hole Prospecting.— New Rand, Limited.

Some very peculiar views regarding the geology of the

Rand have been published lately. The local mining weekly

surprises its readers by publishing such heterodox views

as that the Rand banket reefs were of igneous origin.

Prom the same quarter a peculiar geological map of a

portion of the West Rand illustrated by even more pe-

culiar cross-sections has made its appearance. The geology

of this i)ortion of the West Rand is certainly somewhat
complicated, but the map and sections add to rather than

diminish the confusion. It does not seem to be generally

known that the area shown on the map as likely to con-

stitute valuable mining ground has been repeatedly bored

and proved useless, despite the promising aspect of certain

surface Indications; an occurrence which seems frequently

to happen outside the charmed area of the Rand, extend-

ing, say, from Randfontein to Springs.

The search for a new Rand in the Orange Free State

continues, but the Consolidated Gold Fields have become
tired of spending money in this direction and have ceased

prospecting operations for the present. Dr. Corstorphine,

one of our leading geologists, will have learned by this

how disappointing a task it is to look for the Main Reef

series outside the Rand itself. His report to the Con-

solidated Gold Fields on the probability of finding the Main
Reef series in the Orange Free State was very guarded in

some of its terms, but on geological grounds was decidedlj'

cheerful. Here again a little enquiry would have shown
that this area has been well prospected in the past for the

Main Reef series without success, although there were cer-

tain indications on geological grounds that lead one to

believe that it ought to be there. It is dawning on some
of our geologists that the Main Reef series is not such a

constant series as might be supposed on geological grounds,

for in new territory its place seems to have been taken by

red shales, perhaps the Doornfontein red shales, but what-

ever they are they seem to occur very close to the Main

Reef horizon. Several companies are interested in this

Venterskroon, in addition to the Consolidated Gold Fields

of South Africa, but. none as yet has met with any strik-

ing success, a considerable area remaining totally un-

prospected. Some of the prospecting operations have been

ill-advised, one firm even going so far as to put down a

bore-hole in a practically vertical diabase deposit where

the dejJth to the Witwatersrand beds must be enormous,

and quite incapable of proving anything when reached.

Perhaps the most interesting task is that undertaken by

the New Rand Limited, a company with £200,000 capital,

under the guidance of A. R. Sawyer, which is also looking

for the Main Reef series some forty miles farther to the

east of Vereeniging. No less than thirteen bore-holes have

been put down by this company, but always the same dis-

appointing results follow—the ground is either faulted or

unexpected intercalations of igneous rocks intervene, re-

ducing the information obtained by every additional hole

to much below that anticipated. As this kind of thing

has happened to the last four bore-holes and every bore-

hole penetrates seven hundred feet of useless coal strata.

it is difficult to understand why the holes are not put much
farther apart in order to gain additional information

by proving the newer ground and avoiding useless boring.

No. 13 bore-hole was equally disappointing, although in

settled country, and there is every probability of No. 14

bore-hole doing the same, as where the formation is covered

by coal measures it is difficult to select the best sites for

these bore-holes.
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BRAZIL
Oiamond- Bearing Deposits.—Mmas Ceraes.—Bagagem.—flgua Suia.

The discovery of diamonds in Brazil dates back to the

year 1729 when the first recorded diamond was found at

Tejuco, now called Diamantina. For over 150 years Brazil

held first rank as a diamond-producing country, but the

opening up of the South African river-deposits and pipes

ruined the Brazilian mines, and at the present time only a

lew mines are being worked where formerly there used

to be a great number. Of the many States comprising the

Republic of Brazil, Minas Geraes i= the principal diamond
producer, but it is from the State of Bahia that the car-

bonado or black diamonds for drilling are obtained. The
•western portion of Minas Geraes forms a triangle, and it

is within this triangle that the Bagagem and Agua Suin

diamond deposits now described are situated.

Bagagem, once the centre of an important diamond-min-
ing industry, is situated on a river of the same name, and
it was from the alluvial deposits of this river that large

-quantities of diamonds, including the well known 'Star

of the South' and 'Dresden' diamonds, were obtained.

Agua Suja is a village on a small tributary of the Baga-
gem, and its diamond-bearing beds differ considerably from
the other sources of the diamond in Brazil, as they rep-

resent, with the exception of the Boa Vista mine, near
Diamantina, the only spot in Brazil where diamonds have
been found in what appears to be a locally formed de-

posit. The Bagagem alluvial deposits which contain the

diamonds consist of recent gravels as well as ancient ter-

races, the former consisting of loose pebbles and large

boulders of granite, gneiss, and schist. The river terraces

-are composed of the same rocks cemented together in

-a ferruginous matrix, and rise to an altitude of about
100 feet above the present stream. Both deposits have
been worked, the recent gravel being the richer of the

two. Along the valley, however, barren alluvial deposits

•occur, and this would seem to indicate that the patches
•of rich gravel in the Bagagem have not been derived
from one general source, such as the deposition of a
great bed extending over a vast area, but from isolated

areas in which the diamonds occur in place. The non-

occurrence of diamonds in the Rio Santo Fe and other
river valleys must be accounted for by the rivers not hav-
ing intersected diamond-bearing areas.

The following is the history and description of the Agua
•Suja diamond-bearing beds! In the year 1868 a miner
named Sebastian discovered a diamond in the red earth
near the banks of the Agua Suja. This led to a rush
and in a short space of time, many hundreds of diggers
were at work. Though the red earth yielded a fair amount
-of diamonds, the soft boulder bed upon which it rested

was found to contain diamonds in greater number, and
the number of diggers increased to several thousands, with
the result that the workings were opened up for a dis-

tance of about a mile, where the beds were found to ter-

minate at both errds against the schist formation. The
African diamond discoveries then occurred, interfering with

the output, and later on the deposit was taken In hand
by a French company that is the present owner. It is

clear, on clo.se examination, that the soft conglomerate bed
locally known as 'Taua' is the diamond bearer, and may
be taken to represent the true home of the diamond in

Brazil. Among the varieties of rock composing this soft

conglomerate the following are the most numerous: pyrox-

enlte or 'Pedra Verde', HOVr: auglte porphyrite, 5%; gran-

ites, schists, etc., 5%; sandstone, 5%, and other varieties

of rock, 5%. The cementing matter consists chiefly of

a soft red clay with numerous small, highly rounded peb-

bles of augite-porphyrite, probably constituting one-fourth

of the entire bed, and it is in this cementing matter that

the diamonds occur, together with the minerals associated

with them, which are garnets similar in every way to those

found at Kimberley, llnienlte, olivine, magnetite, yellow

and red jasper, topaz, ruby, tourmaline, and riitile.

It would appear that all the rivers in Brazil in which

diamonds are foimd In the alluvial grounds derive their

precious content from similar conglomerates to those de-

scribed. In fact, the Brazilian diamonds originate from
beds of the Agua Suja type; and, in further corroboration

of this view, there is the fact that the diamonds in Brazil

vary in quality in the different workings just as much
as they do in the different South African pipes. Buyers
can distinguish the diamonds in Brazil and can tell the

particular field from which they have been derived, while
the boring carbons all come from one small and distinct

area. In a contribution to the American Journal of Science

on 'The Genesis of the Diamond', Orville A. Derby, director

of the Geological Survey of Brazil, describes the Agua
Suja deposits as follows: "In only one Brazilian mine,
so far as known, are basic eruptions a characteristic fea-

ture, and in this the association seems to be accidental

rather than genetic. This is the Agua Suja mine in the

Brazilian district."

It must be noted that the diamond-bearing bed is a

thoroughly decomposed breccia in which both matrix and
included pebbles are transformed into clay. The origin

of the boulders can, however, be recognized as well as

the rock to which they originally belonged. The granite

and schists upon which the diamond-bearing bed rests are

also recognizable as well as the masses of the sedimentary

and later eruptive series. Fragments of opal constitute a

peculiar feature when this mine is compared with others

in the same region or other diamond mines of Brazil.

Still more peculiar and characteristic is the great abund-

ance of magnetite and magnetite rock which Mr. Hussack
has succeeded in tracing to a special magnetite-perofskite

type found near Catalas in the State of Goyaz. The ele-

ments pyroxene, perofskite, and magnetite suggest a type

of basic eruptions such as has actually been met in the

Jacupirangu district of the State of Sao Paula in genetic

relations with various nepheline-bearing rocks, the whole

constituting a typical volcanic series. The Agua Suja oc-

currence thus offers a certain number of analogies to those

of the Kimberley district of South Africa which are en-

tirely lacking in other Brazilian localities as far as they

are known, even at Bagagem, which is the same river

basin. Baur says: "A new diamantiferous deposit has

been discovered at Agua Suja, about 12 miles south of

Bagagem. The diamonds are here associated with blocks

of rock identical with that which occurs in situ not far

away, together with much magnetite, and also ilmenlte,

decomposed perofskite, pyrope, and rutlle. Some of the

minerals, more especially the perofskite and pyrope, have

not hitherto been found associated with the diamond in

any other Brazilian locality. This association of minerals

recalls the mineral constituents of the 'blue ground' of

Kimberley in South Africa."

It will therefore be seen that there are in Brazil dia-

mond-bearing deposits similar to those so extensively

worked in South Africa, but so far as proved it is sim-

ilarity In content rather than in mode of occurrence,

because nowhere, so far as we are aware, have any true

diamond pipes been discovered. It is therefore probable

that instead of being obtained from pipes, the diamonds

found in these alluvial deposits in the river basin may
have been obtained from diamond-])roducing vein-deposits

or dikes in the immediate neighborhood. The pebbles of

which these alluvial deposits are composed are not only

semi-angular, but can be distinctly traced to their source

in local rocks, and have not been transported from any

considerable distance. If the diamonds had been derived

from a great alluvial conglomerate, as some authorities

believe, they would not vary in character; but it has

been already shown that the diamonds vary in appearance

so much that buyers can distinguish the stones produced

from the different fields. This fact would seem to indi-

cate that the stones came from local deposits similar to

the Agua Suja, and not from any great alluvial conglomer-

ate deposits; while the fact that some portions of the

same river valleys are quite destitute of diamonds also

goes a long way to establish the view that their source

of origin is local and not general.
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BUTTE, MONTANA
East Butie Copper Co. Makes Improvements. — Interest in Raders-

burg.—The Raven M. Co. — International in Competition With

A. S. & R. Company.

The East Butte Copper Mining Co. has commenced a

number of improvements. A number of dams will be

constructed to hold the tailing which will be re-worked.

A new dust-chamber is in course of erection, and a new
smokestack 15 ft. in diameter on the Inside and 150 ft.

in height will be built. This work will be completed in

about three months. The company is operating two fur-

naces, and plans are being prepared for the erection of

a third, while a mechanical ore-feeding device is also

to be introduced. When the improvements outlined are

completed the company will increase its output, and can

place copper on the market at as low cost as any, accord-

ing to R. H. Goss, the president, who also says that the

grade of ore being hoisted averages 7% copper.

Reports of the finding of rich gold ore at Radersburg

have brought a number of Eastern capitalists into the

district. Within the past two weeks a number of claims

have changed hands at a considerable advance on old

prices. The Keating Gold Mining Co. has one of the

best properties. The value of ore shipped from the Keat-

ing to the East Butte smelter is $35 to $40 per ton, while

some returns have run up to $75 and $96 per ton. The

property is now being opened on the 600-ft. level. The

Black Friday, owned principally by Cincinnati, Duluth,

and Boston people, will soon reach a depth of 700 ft.

Some excellent ore is being found. The Butte & Raders-

burg, situated about one mile south of the Black Friday,

is on the same lode. Sinking there has reached a depth

of 160 ft, from which level a drift will be run 100 ft.

, north and south on the lode. About two feet of good

ore has been opened at the bottom of the shaft. If re-

ports are to be believed, the treasury of the Raven Copper

Mining Co. is about depleted, and, so far. as known, there

is not enough in sight to warrant the stockholders in

paying another assessment, which the directors are said

to have ordered. Counting an exchange of the old stock

at 25c. per share, an assessment of 25c. and another of

lOc, 60c. per share has already been contributed by the

stockholders, which leaves 40c. still due to bring the

cost up to $1, which is the par value. Those in authority

ought to furnish some information to the stockholders

as to the condition of affairs. The Anaconda Copper Min-

ing Co. has purchased from the North Butte company the

Emily and Millview claims, which are the western exten-

sion of the Berlin claim, and which run along the north

boundaries of the Elm Orlu and Poser, of the W. A. Clark

holdings, and the Butte & Superior claims, while to the

south of them is the Badger State. This purchase is in

line with the policy of the Anaconda company announced

some time ago, to secure all valuable properties offered at

a reasonable price. The price paid for this property has

not been announced. The Butte-Alex Scott is shipping

an average of two cars of ore per day to the smelter, and

good returns are received. Extensive development is being

done on the 1400, 1500, and 1600-ft. levels, and a large

tonnage of ore is being blocked out. The Little- Annie,

a property situated in the Walkerville district, and owned
by the Alex Scott company, is again to be operated after

having been idle three years. Men have been put to work

erecting a new head-frame, putting a hoist in position,

and preparing for electrical equii)ment. The old inclined

shaft is to be abandoned and a new one sunk; this work

will be commenced at once. During the time the mine
was operated a few years ago the ore taken out averaged

from 7 to 9% copper.

The new Washoe Sampling Works, being erected by the

Anaconda company to take the place of the building de-

stroyed by fire several months ago, are nearing completion,

and according to present calculations will be ready to

receive ore in about two months. People who had thought

a treaty of peace had been signed between the Guggen-

heims and the Amalgamated Copper Co., have changed

their opinions, owing to the announcement that an exten-

sion is to be constructed at the plant of the International

S. & R. Co., at Tooele, Utah, for the purpose of treating

lead ores. The Guggenheims have had a practical monop-

oly of the lead industry. The International company's

plant at Tooele is understood to be controlled by the Amal-

gamated interests, and this latest move is believed to

be an intimation to the Guggenheim people that they

have had a monopoly long enough. The fact that the

International has secured enough ore to justify the erec-

tion of the addition is taken to indicate that the Guggen-

heims have lost or will lose a considerable amount of

the lead ore they have been treating.

ST. PETERSBURG, RUSSIA

Iridosmium.—Increased Silver Production. — High Price of Platinum.

— Precious Stones.

Pending final returns of the year's mining in Russia, a

few statements are available respecting one or two very

interesting departments of the industry. It is known that

iridosmium is associated with platinum. One feature ot

the sale of crude platinum to the foreign syndicate has

always been that although the ore was sold on the merits

of its platinum content—usually 83 per cent metal—the

more valuable although, of course, less abundant associated

metals, osmium and iridium, were entirely lost to the ven-

dors. The refiners, in the process of refining the ore,

obtained these very valuable metals, say from two to three

per cent of the weight, for nothing. Iridosmium is produced

in the Urals on the Miassk Mining Estate, in Western

Ekaterinburg Mining Circuit, in the Kyshtim Mining Works

Estate, and in the Northern Ekaterinburg Circuit. Unfor-

tunately, during the last few years, this metal has not beeo

produced so freely as before. It is obtained from platinum

ore or mixtures of osmium and platinum. According to

statements just issued, 14.9 oz. of iridosmium were ob-

tained from the Urals, Miassk circuit, 37.23 oz. from the

Western Ekaterinburg district, making a total of 52.13 oz..

or 31 zolotniks less than in 1909.* To show the falling off,

it will be interesting to read the returns for the last ten

years, as follows: 1901, 19 funts, 17 zolotniks: 1902. llf.r

1903, llf.: 1904, llf., 86z.; 1905, 8f., 14z.; 1906, 3f.. 39z.r

1907, 5f., 24z.; 1908, 4f., 13z.; 1909, 4f., 29z.: and 1910, 3f.,

93z. This makes a grand total for the ten years of 1080 oz.

So far as is known up to the present iridosmium is not

found anywhere in Russia except in the Urals. For a long

time it was considered unfit to be worked, as it require*

an exceedingly high temperature to melt it, nothing lower

than 1600° C. Iridium sheets and wire are now made of

it, as well as thermo-couples capable of measuring tem-

peratures up to 1600° C.

It is somewhat different with silver, as instead of being

a diminishing quantity, the returns show that its produc-

tion is increasing with great rapidity. Particularly is this

so in the Urals, where for a long time silver production had

been practically negligible. Without going back to so early

a period as when silver was first found in the country, we

may say that its production had practically ceased by the

year 1894. Subsequently the metallurgists began to recover

silver from the gold ore at the Kyshtim works and also

at the Blagodat mines, and tor the last ten years silver has^

been an item of growing importance in the country, as

much as 452 poods being the result of the year's working

in 1909, including the Blagodat mines' 367 poods and the

Kyshtim works' 85 poods. In the year 1910. the quantity

of silver recovered from Kyshtim was 66 poods and from

Blagodat 350 poods. Besides the foregoing, other districts

have contributed a share, but not such a striking one, to-

the total production, as follows: Altai (Tomsk). 66 poods;

Nerchinsk (Transbaikal Province). 4 poods: Karalinsk

(Semi-Palatinsk Province), 5 poods. Thus, as can be seen,.

*1 pood = 526.65 Troy oz.

1 funt= 13'% Troy oz.

1 zolotnik= 0.137 Troy oz.
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the Urals, according to information up to date, constitute

the Russian natural silver ground.

The platinum production in 1910 was greatly stimulated

by the abnormally high prices reached in the course of the

year. The effect o( these prices was to cause the miners

to work at high pressure; although such did not occur all

over the field, which is represented generally in the follow-

ing districts: Cherdin, Perm, Southern Verchotur, Northern

Verchotur, Southern Ekaterinburg, Northern Ekaterinburg.

The leading district is Southern Verchotur, the production

of which in platinum last year amounted to 210 poods,

26 funts, 24 zolotniks, 78 dolis. The next district in

importance was Perm, the production of which was 87p.,

19f., 2z., 78d.; the other producing districts being In the

order of their importance. Southern Verchotur, Cherdin,

and Southern and Northern Ekaterinburg. The total of

the production was 334p., 23f., 41z., 41d., which compared

with the total of the preceding year marks an increase

of 22p.. 2f. Now this is not a correct statement. It is

no doubt a correct statement of the platinum produced

and duly reported to the Government, but this metal is

80 easy to smuggle that a very considerable percentage

of the production is taken out of the country without

being reported at all. How much this amounts to, it

would be impossible to estimate. Figures of experts differ,

but it would make an astonishing addition to the total

reported above. 1910 was not a record year. It was

beaten easily by 1901 with 388 poods; 1902 with 374

poods; 1903 with 366 poods; and 1906 with 352 poods.

has brought to the front the now almost certain Govern-
ment monopoly of the platinum industry. It is held by
local industrialists that official steps must be taken to

save what remains of the precious-stone Industry from
the absolute domination of the English (Isumrud-Emerald)
company. Of course, garnets are very plentiful, and some
other precious stones have been found in the Urals, nota-

bly diamonds, but these have only been found in limited

quantities, and can not be said to have interested the
outside world at all.

DEATH VALLEY REGION
Notes on the Formation and Mining Prospects of fhe Funeral Range.

That portion of the west slope of the Funeral range
extending northwest from the Keane Wonder mine toward
Boundary canyon, will soon come into the greater prom-
inence it seems to deserve. It is a region of the ancient

schists and limestones, capped in the higher parts of the

range by quartzite. The schists and limestones, especially

the former, are in the most contorted condition imagin-

able, the distortion being due to a series of intrusive

dikes and sills of eruptive rock. The most prominent of

this series is perhaps a grano-diorite. A true diorite of

a darker color is less frequent. A typical granite can

be seen, as well as an eruptive gneiss of a schistose char-

acter. A quartz-monzonite and a monzonite-porphyry

occur. The two most promising localities, and where
actual extraction of ore is in progress, are in and near

Upper End of Deatl) Valley.

It seems that an exceptionally fine area, the Urals, is not

producing platinum as it used to do. Only one conclusion

can be read out of this, namely, that the sands are being

washed out and new deposits are not being discovered

equal to the old ones that have been exhausted; or there

is the bare possibility, although it has not even been sug-

gested by experts, that a larger proportion is being smug-
gled away. It is generally acknowledged that, failing

some fresh discovery, it is going to be hard work to

get back to the old level of production in the Urals as

far as platinum is concerned.

One of the minor mineral Industries of the Urals is

very seldom mentioned, perhaps more seldom now than
In preceding years because it does not appeal to the

imagination like platinum and has i)assed almost entirely

under the control of foreigners, namely, the searching for

and polishing of precious stones. These may be said

to consist principally of garnets and emeralds. For many
years this furnished occupation for numerous peasant

families In the Urals who had to struggle on In Ignor-

«nce of the proper methods of dressing the stones for the

market. It has long been known that these stones found

their way mostly to Paris and London, where they were
ground. But an English company has settled down on

the ground, and, possessing as it does the most important

mines of the field, is able to attract practically all of

the precious-stone business of the Urals that is worth hav-

ing. It Is complained that this company simply collects

the stones and exports them In their rough state to be

polished In London, thereby depriving the natives of the

occupation to which they had been accustomed for many
years. An agitation Is being raised similar to that which

Smith's canyon, and the Keane springs. The former is

the first gulch northwest of that in which the Keane
Wonder mine and mill are situated. The latter is three

miles farther northwest. Both canyons practically head

at the summit of the range. Keane springs are about

three-fourths of a mile west of the crest. In the same
gulch, about IK- miles from its mouth, on the east edge

of Death Valley, are a number of springs which supply

water for the small Clapp mill. A short distance below

the camp at these springs a small stream of water passes

over falls about 100 ft. In height and sinks into the

gravel. A wagon can be driven to the foot of the falls.

Smith's canyon is where C. Kyle Smith was killed some
two years ago, in dispute over a mining claim, by John

Cyty, who was acquitted and has returned and is now
working the disputed ground. He has just purchased

the Harding mill of three Nissen stamps at Leland, Cal-

ifornia, and is transporting the equipment to his millsite

at the mouth of the canyon. There is a spring of water

there, and the mill is to be erected and put In operation

soon. He claims to have two feet of good ore. North

of Clapp canyon, in a most rugged section, is the Hartford-

Montana property, where Arthur Burns is working under

a lease, and is extracting good milling ore which he packs

over a rough trail to the Clajjp mill. On the south side

of Clapp canyon, at the edge of the valley, where the

vein can be easily reached by wagon, are the seven claims

owned by Frank ,1. Grace and Frank O. Sharrock. They
have a vein that follows closely the bedding between two
varieties of schist, that on the foot-wall side being of

a brighter and more greenish tint than on the other. At
varying distances from the foot-wall, and never quite touch-



476 MINING AND SCIENTIFIC PRESS April 1. 1911

ing it, so far as noticed, may be seen small outcrops of

a dark diorite of greenish tipge. The vein has been

traced for the length of three claims. For a distance

of some 450 ft. are several openings, all showing free-

milling gold ore. This vein averages three feet in width,

and contains heavily iron-stained quartz. At one opening
is a small amount of copper carbonate and sulphide. It

is a promising prospect, and is under opflon now at a

price understood to be $50,000, the first payment being
due May 1. Not far away are other prospects of con-

siderable promise belonging to F. .1, Grace, .J. M. Callahan,

W. W. Wilson, and others.

TORONTO, CANADA
Consfrucfion Work. — Shortage of Power. — King Edward Mine. —

Diamonds in Brilisli Columbia.

The winter roads to Porcupine which were threatened
with an early breakup owing to mild weather, have become
firm again with the prevalent cold snap, and greater energy
is being shown by the mining companies in forwarding
freight. Great quantities of machinery are going in, and
the leading mines will shortly be well equipped. A total

of 73 stamps will be in operation during the coming season.

The Hollinger will have 30 stamps, the Dome 40, the Vipond
1, and the Preston East Dome 2. All these are already

on the ground or on the way. The Bewick-Moreing syndi-

cate has been very active in erecting machinery at its two
camps, one in North Tisdale and the other near Pearl Lake.
It has put in five large boilers, with compressors and
hoisting machinery. All this activity is reflected on the

stock exchange. There have been numerous new flotations,

some of which probably will never advance beyond the

prospectus stage, but the latest count shows 10 listed com-
panies, the shares of which are being freely dealt in, headed
by the Hollinger, which bids fair to be the Nipissing of

the Porcupine boom. While this stock has made consid-

erable advances, the others are much less buoyant. Prom-
inent among recent flotations is the West Dome Mines, Ltd.,

capitalized at $3,000,000, which has taken over the Foster

property, adjoining the Dome, lately acquired by F. Au-
gustus Heinze, who becomes president of the company.
The shares are $5 each, and the underwriting of 100.000

at $2.50 gives the company $250,000 for development. A
plant comprising a six-drill compressor, three large boilers,

and hoist has been ordered tor immediate delivery. The
Vipond has taken over the Airth claim adjoining it on
the east. At the Hollinger, 1370 ft. of driving has been

done on the 100-ft. level, the vein for the entire distance

running from 5 to 8 ft. in width. On the 200-ft. level the

vein is exposed for a width of 10 ft. in a drift from a

winze. The Tisdale has installed its compressor-plant, and
the No. 2 shaft is down 85 ft. The Pearl Lake has let

a contract to sink three 100-ft. shafts. A vein has been

discovered on the 48-ft. level of the Crown Chartered which
is believed to be the Vipond free-gold vein. A 30-hp. boiler

and steam hoist have been ordered. At the North Thomp-
son, adjoining the Hollinger, a vein has been stripped for

over 200 ft., and shows visible gold. A shaft is down 42

ft. on the northeast corner, from which a cross-cut is being

run in high-grade ore. Among recent prominent visitors

to the camp were G. von Polenz of Berlin, representing

German capitalists, and William B. Ridgely, former comp-
troller of the currency of the United States.

Cobalt is still handicapped by the shortage of power, but

relief may shortly be afforded by the organization of a

merger of the power companies of the district which are
being taken over by the recently incorporated Northern
Ontario Power & Light Co., capitalized at $7,500,000. It

is understood that mining interests are well represented
in the new organization. The Crown Reserve will build
a 40-stamp mill in case the proposed concentrator for the
Kerr Lake district is not built. There are 50,000 tons of

low-grade ore on the dump and in the stopes ready for

the mill, and this is accumulating at the rate of 60 tons
per day. The Nipissing and La Rose have declared their
regular dividends. The Treasurer's report of the latter

company shows $1,079,000 on hand, but the directors adhere
to the conservative policy of small dividends and large

cash reserves. Milton T. Culbert, manager of the O'Brien
mine, died on March 14 in the hospital at Toronto, where
he had gone for treatment for appendicitis. He had been
ailing for about three weeks and was only 30 years of age.

Floyd Weed, formerly of Colorado, has been appointed man-
ager of the Bailey. The annual statement of the Beaver
showed earnings of $106,856, and ore at smelters, in transit,

and on hand to the value of $143,403. The net income was
$131,170. The King Edward property is to be abandoned,
as all efforts to find silver ore at depth have proved fruit-

less. The Temiskaming is making arrangements to erect

10 additional stamps, increasing the capacity of its mill

by one-third.

R. W. Brock, director of the Canadian Geological Survey,

announces that diamonds have been discovered In British

Columbia. They were found in perldotlte on Olivine moun-
tain near Tulameen river. They are quite small—none
larger than a pinhead—but a series of tests showed that

they were certainly diamonds of good quality. Owing to

their small size and Irregular distribution, the discovery

is regarded as of scientific rather than commercial im-

portance. The finding of diamonds in Canada has frequently

been reported, but this is the first definite official announce-
ment of such a discovery.

SEATTLE, WASHINGTON
A/asAan Oilfields.—Amalgamated Development Co.— Character of Oil.

The next important oil developments on the Pacific

Coast i)romise to be in Alaska. Five or six years ago
there was a good deal of excitement over the oilfields in

the vicinity of Katalla, to the eastward of the mouth
of the Copper river, but petroleum in commercial quan-

tities was never found. The reason now assigned for the

fact that shipments were never made Is that the most
I)romising wells were deliberately choked by contending
interests that were each seeking to gain sole possession.

During last year, new interests quietly bought what is

known as the old English property, where most of the

early wells were drilled, and these new owners plan to

make the first shipment of Alaska oil about May l. or

soon after. Steel tankage to contain • 37.000 barrels of

oil is on its way from San Francisco to the North, and

this is to be followed by nine miles of 4-in. steel pipe

to convey the oil to the harbor at Controller bay. A
line of2-in. pipe is partly laid, but this was found to

be inadequate to handle anything like the flow of the

four wells on the property. A refinery of limited capacit.v

is being constructed near Katalla to refine petroleum for

the Alaska market. The new owners find a most satis-

factory yield of oil. One well on a measured lest yielded

720 barrels per day, while the other three brought the

total up to 2100 barrels. This measurement of the wells

was taken in December, In the presence of two officials

of the Interior Department. The largest tank, of 30.000

barrels capacity, will be placed in position at the harbor.

Its capacity will about fill an ordinary tank-steamer. A
tank of 5000 barrels and one of 2000 barrels will be

placed near the wells.

The Alaska oil locations were made before Mr. Roosevelt,

as president, withdrew all the coal and oil lands of the dis-

trict from entry. Titles have not been called Into question

by the Department. The oil territory Is a belt about

25 miles long and 6 or 8 miles wide, along the coast to

the north and west of Controller bay. Numerous seepages

occur, some yielding two or three barrels per day. The
Indians told the traders of the oil fifteen years ago, and

in a year or so the best locations were made. A number
of Americans formed the Alaska Development Co.. which

leased its holding to a Canadian concern, called the Pacific

Oil & Coal Co.. backed by McKeuzIe & Mann, now build-

ing the Canadian Northern railway across upper Canada.

In turn this company leased to an operating concern

known as the Pacific Mines Co., Ltd.. which was to pay

a big royalty as soon as oil was developed in commercial
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quantities." The three-cornered arrangement brought

about the friction. The new owner is the Amalgamated

Development Co. Dr. Burls, a London oil expert, in con-

junction with his partner, Sir Boverton Redwood, made
a report designating the spots at which oil was most

likely to be found. Oil in varying quantities was found

on each of the four locations that he first marked. Then
the strife between the different interests began, and the

wells were declared to be Valueless for commercial pur-

poses. The Alaska petroleum is not expected to compete

with the California product, as the California oil has an

asphaltum base and is chiefly valuable for crude fuel-oil,

while the northern oil has a parafBn base, and should

be refined. It is two-thirds benzine and kerosene pro-

Katalla, Alaska.

ducts. The following analysis of the oil from a Katalla

slough well is from the report of G. C. Martin, on the

geological and mineral resources of the Controller Bay
region, issued by the United States Geological Survey:

Distillation. Per cent.

Below 150° C, naphtha 38.5

150 to 285° C, Illuminating petroleum 31.0

Above 285° C, lubricating petroleum 21.5

Residue, coke, and loss 9.0

Almost all the United States Is supplied with gasoline

from the Pennsylvania, Ohio, and other Eastern wells,

although there is some of this more volatile i)roduct from
wells in Colorado, and a little from California. Gasoline-

producing petroleum is not too plentiful, and the market
is ready to receive a supply from new territory.

NEW YORK
Interest and Activity in Porcupine Stoclfs. — Tlie Hollinger. — The

Dome and Oilier Mines. — Comment on Copper Mines. — The

Amalgamated.—Alvarado M. M. Company.

The one feature of overshadowing interest In New York
mining circles this week was the sudden activity in Por-

cupine stocks and properties. There has been, during all

of the winter, much desultory talk concerning Porcupine,
but there has been no real sign of any widespread market
activity. Now all this is changed, and without tangible

reason for It. Inquiries about properties, orders for the

purchase of stocks, subscriptions to syndicates are pouring
in from all quarters. Print,ing-pre8ses are suddenly busy
turning out maps, prospectuses, and literature concerning
Porcupine. Options are being bought and sold, and It has
come almost overnight, so far as New York is concerned.

A week since there was not a Porcupine issue quoted on

the New York Curb: now there are a dozen, headed by the

Hollinger, all actively traded in, and the list bids fair to

have dally additions. The leader of the list of newcomers
in the market Is the Hollinger, which has shii)|)ed. so far.

some $78,000 worth of ore. and will be In readiness to

start regular production with a 30-ton mill by .June 1. The
fonipany is capitalized at $3,000,000, in shares of $5 par

value. These are selling at about $9. giving the property

a valuation of $5,400,000. L. H. TImmins, one of the group
that controls the company, said in a recent interview:

"Porcupine, to my mind, will be a greater gold camp than
was South Africa in the past. Porcupine ores are the easi-

est in the world to treat." The Hollinger will begin pro-

ducing, handling about 150 tons of ore daily, which is

expected to average about $50, and from which an 85%
recovery is expected. The Dome property, controlled by

the International Nickel interests, and by officials of the

United States Steel Corporation, is to have a 40-stamp mill

in operation in August, but this company has decided to

treat the tailing, which will bring the average of its ores

down to something like $10. One of the important deals

of the week was the taking over of an option upon a 120-

acre tract by interests connected with the Proprietary Mines
Company of America. The ground is known as the North
Dome and has an extraordinary surface showing. The
deal was made by P. Kirkegaard, formerly general manager
for the Deloro smelter at Deloro, Quebec, who bought the

ground last fall. The price to be paid is said to be more
than $100,000. Part of the Davison property is said to

have been under option at $160,000, and to have been turned

over during the past week at just twice this figure. Un-
questionably, the figures given out will stand a heavy dis-

count, but there is absolutely no question that the Eastern

markets have suddenly awakened to the fact that a new
gold camp is to be exploited, and that the public, which

has been bored to extinction by all the devices put out to

attract attention, is beginning to take an active interest.

The copper situation remains for the greater part un-

changed. Copper mining shares have lost place as market
leaders. The starting of the mills at the Ray Consolidated

and the Miami is looked upon apparently as a calamity

•rather than an achievement. The two companies are event-

ually to add 140,000,000 lb. of copper to the annual pro-

duction of the country. Ray Consolidated is to turn out

100,000,000 lb. at an estimated cost of 8'-j to 9c. per lb.,

while Miami is counting upon a production of 40,000,000 lb.,

to cost not more than 9c. Ray Consolidated belongs to

the Guggenheim string of coppers, and will add its output

to that handled by the Guggenheinis as selling agents.

Miami ore and concentrate will be sent to the Greene-

Cananea smelter, and the product will be sold by the Amal-

gamated Copper Co. as successor to the United Metals

Selling Co. The Amalgamated has sent out notices to the

shareholders in the United Metals Selling Co. that It has

purchased a controlling interest in the United Metals Sell-

ing Co. at $246 per share, and that it stands ready to pur-

chase any and all other outstanding stock at the same

price if offered any time before June 1 next. There has

been some sharp criticism of the Amalgamated's action in

issuing $12,500,000 of notes to take over the United Metals,

suspicious noses having detected the odor of an 'inside'

deal, whereby the Amalgamated company paid $12,500,000

for the privilege of handling its own copper. As a matter

of fact. Amalgamated gets all of the long-time contracts

which were held by the United, as well as $7,000,000

In cash and bills receivable, and 40,000 shares of Interna-

tional Smelting & Refining: these items alone make up

enough in the way of book value to cover the price paid

without leaving very much in the way of commissions to

be taken down by any 'insiders.' There will be some

important changes in the handling of copper metal, now

that the United Metals is to be eliminated. When the

late Henry H. Rogers became a factor in United Metals,

he made his son-in-law. Urban H. Broughton, general man-

ager, while Leonard Lewisohn secured the position of Euro-

pean sales agent for his son-in-law. Sir Charles S. Henry.

It is more than likely that the foreign business will be

placed in the hands of Henry R. Merton & Co., of London,

who control the lead business abroad, and who are now

very important factors in the Euroi)ean copper market.

The i)resent correspondent of the firm in this country

is the American Metal Company.

The Alvarado Mining & Milling Co. is making a bond

Issue of $1,000,000. This company is in control of the

Palmilla mine at Parral, Chihuahua, Mexico, originally

operated by Pedro Alvarado.
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General Mining News

ALASKA
COPPER RIVER

It is Stated at Seattle that the Guggenheim-Morgan
syndicate is to withdraw from all mining interests in

Alasi;a, except as to the Bonanza copper mines at Kenni-
cott. Its efforts, aside from the operation of this mine,
will be directed to transportation, both steamship and rail-

road.

JUNEAU DISTRICT

The report of the Alaska United Gold M. Co. for the
month ended February 15, 1911, is as follows: Ready Bul-
lion 100-stamp mill operated 30 days, 13 hr., 38 min., hav-
ing crushed 19,132 tons of ore, and saved 380 tons of con-
centrate. Estimated gross value of free gold recovered,

$21,533; gross value of concentrate, $16,515; total, $38,048.

Total realizable value of product, $35,553; operating ex-

penses, $30,069, leaving a net profit of $5484. Construction
expenses, $2007; yield per ton of ore milled, $1.99. The
700 Ft. Claim mill of 100 stamps operated 30 days, 17 hr.,

4 min., having crushed 16,062 tons of ore and saved 280
tons of concentrate. Gross value of free gold, $21,540;

concentrate, $16,172; total, $37,712. Total realizable value
of product, $35,817; operating expenses, $24,702; net profit,

$11,114. Construction expenses, $1590; yield per ton of

ore milled, $2.34. Development work performed, 783 ft. on
Ready Bullion, and 257 ft. on 700 Ft. Claim. Stock of ore

broken, 2799 tons in Ready Bullion, and 10,876 tons in 700

Ft. Claim.

PRINCE WILLIAM SOUND

An area of about 7000 acres has been located on the
Valdez flats as placer claims by those who believe this

ground is sufficiently auriferous to make it profitable for

dredging. It is stated that some of these claims are to be
tested by a California dredging company. Much of the
same area was staked ten years ago with the same object in

view, but the field was not tested. The Amalgamated De-
velopment Co., according to statements accredited to

Charles O'Connor, has a partly developed oilfield at Katalla,

situated on Controller bay. It is claimed the company has
put down six wells, three of which are yielding 1200 bbl.

of petroleum per 24 hours. A dock is being built on Con-
troller bay for the company's use, and a shipment of

20,000 bbl. of oil is to be made.

ARIZONA
COCHISE COUNTY

The Commonwealth M. Co., controlled by A. Y. Smith
and associates, has built a cyanide plant for treating a
tailing dump at the Commonwealth mine. The plant,

which has the capacity of 100 tons per day, is equipped
for the all-slime process of cyaniding, and is ready to be

operated. The property is situated at Pearce.

GILA COUNTY

One 500-ton section of the concentrator of the Miami
Copper Co. has been in operation since March 15, and the

other three sections are expected to be operating some time
this month. The design of the plant provides for two more
sections, the foundations for which are built, but the
equipment is not in position. The new mill was designed
and constructed under the direct supervision of H. Kenyon
Burch, the company's mechanical engineer, acting under
the authority of B. Britton Gotzberger, general manager,
and J. Parke Channing, consulting engineer. Concrete and
steel were used to a great extent in building the plant.

The foundation and floors are of concrete, containing about
15,000 cu. yd. of structure; and the mill building, sampling
plant, and circular ore-bins are of steel. Practically the
only way in which wood was used was in making the
launders. The coarse-crushing plant consists of two No.
^V2 gyratory crushers, and two sets of 54 by 24-in. rolls,

the ore in passing from the crushers to the rolls being
sized by four 10 by 4-ft. manganese-steel trommels. The

ore, reduced to 2-in. size, is passed to the sampling plant

by a 300-ft. belt conveyor, thence to four cylindrical steel

bins, each 30 ft. diam. by 30 ft. high, set 24 ft. above the

ground on concrete foundations. Equipment for automatic
weighing is provided, the ore passing by gravity from
each bin to the mill section opposite it. At the head of

each section is a set of rolls by which the ore is ground to

about %-in. mesh. This is followed by classification over

22-mesh screens, the oversize being pulverized in Chilean
mills having 30-mesh screens; the latter product unites

with the screen undersize and this material is classified,

the coarse passing to sand tables, and the fine to slime

tables. The steam-electric power plant is housed in a

steel building, 240 by 70 ft. In size, the steam being gen-

erated by four 600-hp. water-tube boilers, using oil as fuel.

Included in this plant are three Nordberg engines, each
direct-connected to a 1000-kw. electric generator; and two
Nordberg air-compressors. The mill machinery is operated

by electric motors distributed throughout the plant.

YAVAPAI COUNTY

Electric power has entirely supplanted steam power at

the Humboldt smelter and at the Bluebell mine, both being

operated by the Consolidated Arizona Smelting Co. The
two properties use 1040 horse-power.

CALIFORNA
AMADOR COUNTY

The monthly dividend paid by the Bunker Hill Con. M.
Co., on March 15, amounted to $10,000. The clean-ups at

the mill during February were over $19,000. As the mill

capacity has been increased, the output probably will be

greater from now on. The property is in Amador. An
electric hoist is being put in position at the Hardenburgh
mine. The Amador Queen mine, which has been idle twenty
years, is now an active property. It has a 1000-ft. shaft,

but little lateral development. Its location is in Hunt's

gulch. The Zeila mill of 40 stamps is not operating at

quite full capacity. There seems an abundance of ore, but

there are some obstacles in the way of getting it to the

mill fast enough. •

ELDORADO COUNTY

The Hope M. Co., operator of the Landecker gravel

mine at Placerville, has 16 men at work in the mine and
mill, and the force is to be increased. One air-drill is

employed prospecting, and three drills are in use opening

and blocking out the gravel in the channel. In this locality

work is progressing at the Rising Hope, and Carpenter-

Kumfa gravel mines; and the Bendfeldt, recently bonded

to two Goldfield miners, is to be in operation by April 1.

INTO COUNTY

(Special Correspondence.)—J. E. Clark, a representative

of the Bamberger and other interests of Utah, is opening

a high-grade gypsum deposit near the old 'China ranch,'

about four miles from Tecopa, He has brought in three

carloads of machinery and lumber from Schurz and
Rhyolite, Nevada, including hoists, crushers, gasoline en-

gines, and other things necessary for operating. He has a

contract with selling agents in Los Angeles for a daily ex-

traction of 100 tons for use in plaster and cement. He is

expecting to make other contracts for its sale as a

fertilizer or neutralizer of alkaline salts in southern Cali-

fornia soils. The T. & T. R. Co. will build a spur to the

mine, and the product will be crushed on the ground, but

shipped raw. A recent visit to the Skidoo mines, con-

trolled by E. A. Montgomery, brings to mind again what
mining men of nerve will do to win gold from mother

earth. The claims embraced in the company's holdings

are at a long distance from a railway. The ore could not

be shipped, and water was not available near at hand for

milling. After preliminary development, water was brought

to mine and millsite through a pipe-line 24 miles in length,

heading at large springs on the north slope of Telescope

peak, at an elevation of between 8000 and 9000 ft. The
elevation at the mill is between 5000 and 6000 ft. The 10-in.

pipe is strong and expensive. The cost of getting some of

it into position was enormous. The bill for wagon haulage
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alone from the railway at Johannesburg to nearest road

at the pipeline was $75,000. The pipe-line cost nearly

$300,000. Pressure is reduced at two or three points, so

that when the water is delivered to the Pelton wheel at

the mill its pressure is about 300 lb. per square Inch.

This water-wheel, with the assistance of one or two gaso-

line engines, runs the machinery at the mill and mine.

The crushing machinery of the mill comprises two jaw-

crushers of the Blake type, two 5-stamp batteries of 1050-

Ib. stamps, built by Hendy, and one 5-stamp battery of

about 1300-lb. stamps, built by the Union Iron Works. The

latter 5-stamp battery was bought and erected by lessees

about a year later than the installation of the former two,

and was afterward sold to the Skidoo Mines Co. The ore

is mainly free milling, but in some places streaks of galena,

copper, and iron pyrite occur. Below the apron-plates

are three Deister tables. These collect during the month a

limited tonnage of sulphide concentrate, worth about $450

per ton. Tailing goes direct to the dewatering and per-

colation tanks. The earlier tailing, in the tailing ponds,

is from time to time elevated and run through the extra

cyanide tanks. The ore is collected on the tunnel levels,

and trammed in trains of mine cars by mule-power direct

to ore-bins in the upper part of the mill. About $550,000

was expended on this property before any return was had.

This amount came from the sale of 400,000 shares of treas-

ury stock to Mr. Montgomery at $1 per share, and a fur-

ther loan by him of $150,000. The first unit of the mill

has been in operation about three years and the whole mill

for nearly two years, though there have been many stop-

pages from breakage of pipe and other causes. There has

been a total production to date of over $500,000. The loan

of $150,000 has been repaid, and there have been two divi-

dends of $50,000 each In addition, with probably over

$100,000 now in the treasury. The ore mills from $11 to

$16 per ton, with higher-grade streaks. The veins are

strong and persistent on both strike and dip, with grade

of ore holding up well on the lower levels. A Wrge amount

of ore is partly exposed, and the mine has undoubtedly a

long life.

Skidoo, March 25.

XE>'ADA COUNTY

The Kate Hardy mine has passed to .1. W. Morrell of

San Francisco, and W. M. Beggs of San Jose, at a price

Bald to be $80,000, in accordance with the terms of a

bond given two years ago by Tyler Dudley. If the mine
Is not sold again within the' next few weeks It is prob-

able that Morrell and Beggs will operate it, and put in

a number of improvements, including a lO-stamp mill.

Ore of the value of $20,000 was mined during two months
last year, but the mine has not been operated steadily.

The Red Lodge mine, now in possession of an Idaho com-
pany, and situated near Washington, is being developed

by two adits, by one of which great depth will be at-

tained. The lower adit was started close to the South
Tuba river, and was only recently commenced. It is

reported that the Ironclad Gold M. & M. Co., having the

Ironclad mine at Rough and Ready, is to re-open the

property within the next two or three months. The
holdings comprise 70 acres, situated close to Grass Valley:

the equipment consists of a mill, power-plant, hoisting

engine, and pumps.

SIERRA COUXTV

The Dragon Fly gravel mine is being operated by Squire

& Simmons, who put in a power-i)lant whereby pumps
are brought into use to keep the workings free of water,

thus enabling them to take out the gravel to bedrock.

The property Is situated on the middle fork, near Engle

ranch.

TRINITY COrXTY

(Special Correspondence.)—A gold-bearing lode, rang-

ing 3 to 4 ft. wide, has been cut at a depth of 60 ft.

In the Venioa mine, near Lewiston. The ore assays from

$15 to $20 per ton, and is partly free milling. The prop-

erty Is under a long-term lease to Collins, Paulsen & Col-

lins, of Lewlston, and they have decided to install a gaso-

line hoist. During February the Headlight mine produced

bullion valued at $18,200. It is expected that the March

yield will be considerably in excess of this. The Head-

light is situated near Carrville. and is owned by the Trin-

ity Gold M. & R. Co. The final payment of $45,000 on

the property was made a few weeks ago. The property

comprises a hill of ore, about 400 acres of the overburden

having been stripped off by hydraulicking. The ore runs

about $3 to $4.50 per ton. It is understood that mining
costs in February averaged 60c. per ton, and milling costs

$1.10. It is expected to materially lower mining expenses

shortly, as the advent of warm weather will permit the

mining of the great deposit by the glory-hole method. The
company is composed largely of Los Angeles people. David

Goodale is manager. Developments at the No. 4 adit of

the Bonanza King mine, near Trinity Center, have been

progressing during the winter. The power-plant has been

rebuilt, and the mill placed in condition to operate. It

is planned to commence production at an early date. The
Bonanza King was formerly the greatest producer of high-

grade ore in the county, and originally was the property

of the Treadwell brothers of Alaska. It is understood

that a fair reserve of medium-grade ore has been devel-

oped. Several properties in the Lewlston district are pre-

paring for a busy season.

Weaverville, March 24.

TUOLUMNE COUNTY

(Special Correspondence.)—Within a few days the Penn-

sylvania shaft of the Carlotta mine will have been un-

watered and sinking commenced. It will be sunk 200 ft.

deeper, as will also be the Carlotta shaft, and both will

be connected by a level. The property was lately bonded

to John Oleson, of San Francisco. A. B. Dodd, of San

Francisco, and S. J. Silva, of Oakland, have purchased the

Contention mine, in the Knight's Creek district, the con-

sideration being $40,000. one-fourth of which sum must

be paid before the extraction of ore is begun. The property

has been developed to a considerable extent, and the out-

look is good. It is being equipped with a 10-stamp mill.

Development is to be begun at the Fleming mine by

Walter Smith and associates, who have purchased some

machinery for the property. Rich ore has been uncovered

at a depth of 80 ft. in the old Tarantula mine, near the

Rawhide, which has been bonded to George Stayton. A
deep shaft was sunk on the property by former operators,

but It does not follow the vein, and no cross-cutting was

ever done. It Is stated that the Jumper mine, at Stent, has

been sold, and that R. S. Rainsford, for many years in

charge of the Argonaut mine. In Amador county, has been

made general manager, while Neil Cochrane has been re-

tained as superintendent. The North Fork Mining Co. has

sold a 2-stamp mill to the owners of the Gianelli mine, who

will erect it on their property near Arastraville. It is re-

ported that a London company will re-open and operate the

Golden Gate mine, situated one mile southwest of Sonora,

which has been idle for about fifteen years.

Tuolumne, March 20.

(Special Correspondence.)—The unwatering of the Spring

Gulch mine Is again in progress, after an interruption

of several weeks caused by an accident, in which the

skip was lost. At the Somerset, In close proximity

to the Spring Gulch, rich ore is being taken out. Both

properties are bonded to W. B. McCubbin and George Ash.

The face of the adit, being driven at the Mt. Eden mine,

south of Tuolumne, by W. D. Deming and George Wilds,

shows 3 ft. of quartz that will give good returns in gold,

and the owners are encouraged by the results of their

work. A steam-hoist Is being put in position at the

property of the Springfield T. & D. Co., preparatory to sink-

ing the incline shaft to the gold-bearing deposits, thus

making possible the extraction of gravel at a cost much

less than the present. The Jumper mine, near Stent, which

was recently sold, was purchased by the Golden Rule

Mines Co., of Maine. This company also bought the Golden

mine, an adjoining property, from J. A. Smith. It is

said to be the Intention to sink the Jumper shaft several



480 MINING AND SCIENTIFIC PRESS April 1. 1911

hundred feet deeper. The Keltz mine is to be operated

again by H. H. Mclntyre and associates, of New Yorlc.

The Kanaka mine, owned by Mrs. Agnes D. Parr, of

London, is to be operated again. Some necessary repair

work will be started at once. L. E. Parr, who will have

charge of the mine, has arrived at the property. It is

expected that operations will be resumed at the Rising

Sun mine, at Arastraville, with J. E. Conde as superin-

tendent. The property is owned by D. A. Porter and

others, of San Jose, but is to be operated by Mr. Fancher

and associates, of the same city, to whom it was bonded

some time ago.

Tuolumne, March 26.

COLORADO
GILPIN COUNTY

The Gunnel mine, near Central City, is now thoroughly

drained through a connection recently made with the

Newhouse tunnel. A 200-ft. raise was driven from the

tunnel to a blind level which had been driven from the

base of a winze, the latter having started on the 1100-ft.

level of the Gunnel. The drillhole by which the connec-

tion was made let the water through with great force, and,

while the miners were thoroughly wet, they escaped with-

out injury. When the connection is enlarged to the size

of the raise, the mine workings will be well ventilated.

The distance from the portal of the tunnel at Idaho Springs

to the Gunnel raise is 21,968 feet.

LAKE COUNTY (LEABVILLE)

The Carbonate Chronicle, Leadville, states that the Din-

ero and Sugar Loaf tunnels, which have been driven into

Sugar Loaf mountain, have opened a fissure vein a mile

in length, of an average width of 5 ft., the ore in which

assays $50 per ton, and that these developments have proved

the vein to a depth of 500 ft. The Siwatch cross-cut, now

in 2700 ft., Is soon expected to tap another great fissure

of that part of the district. Thus it is seen that Sugar

Loaf region is being developed by three important adits.

The Assure veins of this mountain contain copper ore,

and the making of great copper mines is anticipated.

The operators of the Wolftone and Castle View, on Car-

bonate hill, have connected the workings of the two prop-

erties to facilitate the extraction of zinc-carbonate ore

from the latter. J. C. Hersey is shipping low-grade zinc

ore from the dumps of the R. A. M. mine to the Western

Chemical Works at Denver, ^a additional furnace has

been brought into use at the Arkansas Valley plant of

the A. S. & R. Co., making 5 of its 7 furnaces in operation.

This is considered an indication of an increase of Lead-

vine's production of silver-lead ores. Ores are also re-

ceived at this plant from other counties, especially from

Summit, Chaffee, and Pitkin.

PUEBLO COt.'NTY

The A. S. & R. Co. has all of its 7 furnaces in blast at

its zinc-smelting plant, situated at Blende, near Pueblo.

The zinciferous ores smelted are received mostly from

Leadville, Silverton, Rico, Ouray, and from Chaffee and

Clear Creek counties. A force of 400 men is employed at

the plant.

TELLER COUNTY (CRIPPLE CREEK

)

Lessees on the 400-ft. level of the Gold Dollar mine have

opened a shoot of ore not previously known, and are

breaking ore of a width of 10 ft. and which is said to

assay 2 to 3 oz. gold per ton. The ore consists of cala-

verite in quartz. J. Carr has a lease on the Lonaconing

mine of the El Paso Con., and expects to sink the 350-ft.

shaft 200 ft. deeper. He is overhauling the hoisting and

compressor plant. The Roosevelt drainage tunnel is dis-

charging 10,000 gal. of water per minute. On this enter-

prise $550,000 was spent, but it is expected to result in

lowering the former water-level to a depth of 400 ft., and

render accessible a vast area of mineralized country, and

relieve the operators of the expense of pumping. In an-

ticipation of a much larger tonnage of mill ore being

produced, several old plants are being overhauled to make
them ready for the treatment of ore.

IDAHO
LEMHI COUSTY

The property of the Ima Con. M. Co., near Salmon, has
passed under a 7-years lease to C. H. Huffy and J. Xolan.
One condition of the lease is that the lessees are to build

a 10-ton concentrating mill, and have it ready to operate

by next September, and to increase its capacity annually

thereafter. A. C. Fralik of Boise is at his mining jiroperty,

near Shoup, which is to be further developed and equipped

this season. Considerable tonnage of ore is blocked out,

and it is probable that a mill will be erected next summer.
The ore consists of gold quartz, which is suited to amal-

gamation and cyanidation.

OWYHEE COUNTY

The Banner M. Co., which has a group of mineral claims

situated on Florida mountain, adjoining the Trade Dollar

mines, at Silver City, has a large extent of developed

workings, and a Nissen 4-stamp mill, having spent $160,000

on development and equipment, the latter including a
transformer-house for electric power. It is reported that

the ore blocked out is sufficient to keep the 30-ton mill

operating a year. The ore is rich in gold, and is largely

free milling. Peter Steele, one of the stockholders, and
a practical mining man, has had charge of the property

from the first.

SHO.SHOXE COUNTY

(Special Correspondence.)—B. M. Francis, in charge of

the Rex mine, near Wallace, is shipping eight cars of ore

per month, and expects to treble this output in a short

time. Two more shifts of miners will be put on as soon
as the mill is ready to run to its full capacity. It is now
being used only to treat the ore taken out of the raise in

the 500-ft. level. When completed the mill will have the

capacity of 300 tons daily. The shaft is now down to a

depth of 900 ft., and work is in progress on the east and
west drifts of the 700-ft. level, and in the raise from the

500-ft. level. Sixty-five men are at work at the mine, and
22 in the mill.

Wallace, March 25.

NEVADA
EUREK.\ COUNTY

The Cortez district is close to the western border of this

county, and Mt. Tenabo is a conspicuous landmark of

that region. Its situation is about 35 miles south of Beo-

wawe. Several mining properties in this district were

highly productive in silver and lead from 1865 to 1890.

One of these, the Garrison, is credited with having yielded

an output worth $9,000,000. The group contains 33 pat-

ented claims, and there are 15 miles of workings. There

are said to be good reserves of low-grade ore exposed in

the mine at present. The Cortez Metal Recovery Co., which

in 1908 erected a cyanide plant to treat certain oxidized

silver-bearing tailing on the dumps of the Garrison, has

operated with success. The Rossi mine, situated on the

southwest slope of Mt. Tenabo. was likewise a big pro-

ducer in early days, and has developed bodies of silver-

lead ore in contact veins. It has been acquired by a

company organized by T. C. Parker, of Battle Mountain,

and financed at Des Moines, Iowa, and the mine Is to

be re-opened. A few miles away is the new property of

the Tenabo M. & S. Co., controlled by Salt Lake people,

who are preparing for further development. It is said

there is now exposed about SOOO tons of ore that samples

$13 per ton, and close to 17,000 tons assaying $3.50 to

$4 per ton.

The Buckhorn mine, owned by George Wingfield, and

being developed under direction of F. J. Siebert. is said

to have a large tonnage of profitable ore blocked out

between the 300-ft. level and" the surface. It is stated

that $350,000 has been spent in development and equip-

ment. The property is not far from the Cortez district.

HUMBOLDT COUNTY'

(Special Correspondence.)—The Edmonds-Schloss lessees

on the Mayflower mine, at National, report some of the
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richest ore ever found in the camp. The vein is 2 (t. wide,

with 4 in. of talc and white quartz, the latter yielding ore

of remarkable richness. The entire 2-ft. vein is said to

carry milling ore of high grade. The find was made in

a 105ft. winze, 320 ft. from the portal of the adit. The

approximate vertical depth at which the vein was opened

is 335 ft. It is planned to sink the winze 20 ft. deeper

and run drifts both ways on the lode. Joseph Schloss, one

of the lessees, is from San Francisco. The National Mines

Co. has declared its third dividend for the present year,

making a total disbursement of profits of 35% on the cap-

ital stock for the first three months of 1911. The last

dividend is at the rate of 10%, amounting to $80,000. This

makes a total of $495,000 paid in dividends since last July.

The production of the company and that of lessees on its

estate for 1910 was approximately $1,750,000. The company

is capitalized at 1.000,000 shares, but only 760.000 shares

have been issued. The Cole-Bullis lease on Nineteen-Ten

ground, now owned by the parent company, is proving one

of the richest blocks of ground in the Barret Springs dis-

trict. The vein is 3 ft. wide and most of the ore Is of

shipping grade. Some of it assays $200 per ton. At pres-

ent seven tons is being extracted daily, most of this

being incidental to development. Sloping will commence

shortly. Shipments are being made to sampling works of

the Western Ore Purchasing Co. at'Hazen. J. M. Blood is

superintendent. The Bi-Metallic reports the discovery of

a new vein of rich ore. This property Is about to make
its first shipment to Hazen.

Winnemucca. March 2?,.

LVO.V COUXTV

The mines at Silver City are producing, many of them

being worked by lessees. The McTigue mill has started

up, and the three cyanide plants are being put in condition

for the season's work. The Nevada Mining. Reduction &

Power Co. has three shifts of miners at work on the Hay-

ward mine, and is tramming the ore to its mill at Dayton.

The Mason Valley Mines Co., which is erecting a smelt-

ing plant at Wabuska, under direction of Jules Lebarthe,

intends that its initial plant shall consist of two blast-

furnaces for copper smelting, each 44 in. by 25 ft.; two

stands of converters, a sampling mill having the capacity

of 100 tons of ore per hour, and it is probable that one

reverberatoryfurnace will be built. Recently four electric

locomotives were ordered for use In moving charge and
slag cars. Transformers are being built, and the transmis-

sion line from the Truckee river to. Wabuska is being estab-

lished. This plant is to be operated partly on ore from

the Mason Valley mine, and partly on ore from the mines
of the Nevada-Douglas company. It is estimated that the

former mine has exposed 1,074,635 tons of ore averaging

3.95%. 92.000 tons running 2.38%, and 100,000 tons assaying

about 1.9% copper.

MINERAL tOfSTY

The Rawhide Queen Mines Co., which has a 10-stamp

mill, with concentrating-tables. at Rawhide, has purchased
from the Pacific Tank & Pipe Co.. San Francisco, complete

equipment for a cyanide annex to the plant, consisting of

two Trent agitating-tanks, two Dorr thickeners, an Aikens
classifier, an Oliver continuous filter, tanks, zinc-boxes, and
piping. It is learned that in the stamp-batteries cyanide

solution will be used, that the sulphide will be recovered

on the tables, and the tailing is to be cyanided. E. W.
King is at the head of this company, as well as the Raw-
hide Coalition Co., the mill superintendent being H. S.

Chapman. J. H. Barrett is one of the directors. The annex
Is to he ready June 1.

UTAH
BKAVEB COUNTY

(Special Correspondence.)—During this month the Mos-
<^ow has shlpi)ed three cars of ore. and two more are ready

for shipment. February shipments amounted to two cars.

These shipments netted about $1000 per car. Practically

all of It was taken from a 150-ft. winze that was sunk
below the 400-ft. level. The niap-.g^ment is considering

sinking a new shaft so as to catch the vein at a point

about 1000 ft. on the dip, and much nearer the ore on

the 550-ft. than the present shaft. On the Horseshoe Frac-

tion a vein carrying 66% lead and 20 oz. silver per ton

has been opened.

Milford, March 25.

JUAB COUNTY
(Special Correspondence.)—The item of interest in Tin-

tic district has been the development on the Victoria. The
orebody has been penetrated 40 ft. without reaching the

opposite wall. The ore which is being sacked samples

from $1200 to $1500 per ton. About 100 sacks have been

filled, and it is hoped to make up one carload of ore of

this grade. Directors of the Colorado have posted a divi-

dend of 6c. per share, amounting to $60,000, making a

total to date of $2,390,000. Grand Central is confining most
of its work to developing, and a statement was recently

made that 200 tons are being developed for every ton

shipped. The cave recently opened in the Beck Tunnel is

being explored, and it seems to be of greater extent than

was first estimated. There is ore in a part of it. Ship-

ments for the past two weeks have been slightly above the

average, having been 175 and 1,70 cars, respectively. Iron

Blossom and Centennial Eureka each shipped 46 cars last

week, and the week before Iron Blossom shipped 46 and

Centennial Eurek? 42. Despite the increase in tonnage.

Iron Blossom, much to the disappointment of the stockhold-

ers, ))assed the dividend that it was expected to declare Ihis

month.

Eureka, March 27.

SALT LAKE COUNTY

(Special Correspondence.)—John MacDonald, formerly of

Utah Copper and later of Ray Con., is now in charge of

mine operations at the Montana-Bingham. Mr. MacDonald
developed the underground workings of the Utah Copper

and. previous to that, of the Golden Gate. The Silver Shield

has opened a 4-ft. vein of good ore in the winze on the

main level. This makes two parts of the mine from which

ore is being shipped. 150 tons having gone out within a

week.

The Majestic Copper Mining & Smelting Co. has brought

suit against the Miners' Smelting Co. and F. Augustus

Heinze, to recover $20,000 alleged to be due as rental on

the Majestic smelter at Milford since January 1, and

interest from that date. The case brings to light an

interesting deal. Mr. Heinze organized the latter smelt-

ing company and then obtained control of practically all

of the stock. He also bought 150,000 shares in the Silver

King Coalition and with the influence thus secured ob-

tained a contract from the latter company for the smelting

of its ores. The contract specified that Mr. Heinze must

own or control a smelter in Utah, so the Majestic was

leased for that purpose. The Silver King contract was

sublet to the A. S. & R. Co. at a good profit, and the

Majestic smelter was never started up. The owners now
claim that the Miners' Smelting Co. has defaulted in its

payment due in accordance with the terms of the lease.

Salt Lake, March 27.

SUMMIT COUNTY

(Special Correspondence.)—The extent of the recent dis-

covery in the Silver King Con. has not yet been proved.

The ore has been penetrated toward the walls in several

different places, but each time it spreads into the bedding

planes, so that there seems to be justification for the

report when the find was made that it is one of the great-

est in the history of Park City. Shipments for the past

week were 1850 tons, with Silver King Coalition leading.

Park City, March 27.

TOOELE COUNTY

(Special Correspondence.)—The West Dip company, at

Mercur, has shut down for an indefinite period. This

company has been operating the Daisy Combination and has

been treating about 65 tons daily in the mill, using the

cyanide process.

Mercur. March 25.

(Special Correspondence.)—The Dry Canon district, north
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of Ophir, is waiting for good weather which will put the

roads in condition so that shipping may be resumed. Ship-

ping was suspended the last of December, since which time

the ore has been accumulating awaiting, the time when
the roads should become passable.

Ophir, March 24.

WASHINGTON
FEBBY COUNTY

(Special Correspondence.)—J. W. Lloyd, manager of the

Knob Hill, has also taken charge of the Trade Dollar, San
Poil, and North San Poll, for the San Poll Consolidated

Co., which has a bond and lease on each of those mines.

The San Poil and the North San Poil are both producing
a good grade of ore. On the 200-ft. level of the Trade Dollar

a raise is being carried up from a point northeast of the

shaft, and the ore being stoped samples about $2,Q per
ton. About 150 tons has been broken and is ready {o ship.

The machinery on the mine is inadequate for hoisting the

ore and waste required of it. The company intends in-

creasing the force, and contemplates installing an air-com-

pressor and an electric hoist. The compressor is to be
at the San Poil mine, and air will be piped to the Trade
Dollar for power-drills. Electric power will be drawn from
the auxiliary plant of ,the North Washington Power &
Reduction Co. The ore now broken will be shipped to

the smelter before the new machinery is installed, and,

for that purpose, a trestle will be built from the Trade
Dollar dump, 100 ft. across the gulch, to a spur of the

railroad.

The ore-shipments from the Surprise mine during Febru-

ary aggregated 36 carloads, averaging a net value of about

$2000 per car. It is expected that the March output will

be considerably larger. The third section of the North
Washington Power & Reduction Co.'s mill is under roof,

and the framework of the sampler will soon be under cover.

A tramway will connect the sampling works with the main
sections of the mill. It will be sustained by heavy pedes-

tals, sites for which have been blasted out of solid rock.

The first carload of machinery for the mill has been deliv-

ered, and the balance has been shipped.

Republic, March 24.

MEXICO
CHIHUAHUA

(Special Correspondence.)—The Veta Colorado Mining &
Smelting Co., operating near Parral, is about to commence
operations, and, to meet the demands of the new mill, has
installed a number of electric generators and motors. The
electrical equipment for the mines was first provided
and comprised a 200-kw. generator with exciter, switchboard,

and transformers; also two 75 and one 50-hp. motors for

hoisting, as well as six pump motors, including two of 150

hp. each for operating station pumps, and one of 40 hp.

This first generator is operated by a Hamilton-Corliss tan-

dem compound engine. Subsequently, three additional 380-

kw. generators were installed, with a corresponding number
of exciters, switchboard, and lightning-protection apparatus.

This additional generator capacity was necessary to supply

power for the 40 or more motors distributed throughout the

new mill and cyanide plant. This, in connection with the

former electric equipment purchased for the mine, makes
In all over 50 motors, having a combined capacity of be-

tween 1500 and 2000 hp. All of the electric apparatus was
supplied by the Westinghouse Electric & Manufacturing Co.

of Pittsburg, represented in Mexico by the Cia. Ingeniera,

Importadora y Contratista S. A. With all of the machinery
installed and in operation, this plant will be one of the
largest and most modern among electrically operated mines
and mills generating their own electrical power. A com-
plete lighting system has also been installed. The Com-
pania Industrial Mexicana of Chihuahua contracted with
the Veta Colorado people for much of its mill machinery
and construction work. Bernard MacDonald is general
manager for the Veta Colorado M. & S. Company.

Parral, March 20.

GOLDFIELD CONSOLIDATED

In his report for February, J. F. Thorn, general super-
intendent, gives the following figures.

During the month of February, 1911, the total produc-
tion was 23,675 tons, containing $973,730.78. or an aver-
age of $41.13 per ton, of which the whole was milled, with
an average extraction of $38.59 per ton, or 93.84%. The
total net profit was $719,325.04, or $30.38 per ton.

Development Work: 4220 feet of development work was
performed during the month of February.

Operating Costs: The total cost of mining, develop-
ment, transportation, milling, office, and general expense
was $8.31 per ton, distributed as follows:

Mining:

Development $1.34

Sloping 2.20

$3.54

Transportation o.08

Milling 2.47

Marketing 0.48

General expense 0.42

Bullion tax 0.53

Construction 0.79

Total cost of operation $8.31

Some work is being done on the old Reilly shoot, near
the south end of the Combination No. 1 claim, which
promises to open quite a tonnage of $15 to $20 ore. No
new discoveries of any importance have been made in the

Mohawk mine, but quite an area has been added to the

new orebodies mentioned in last month's report. In the

Red Top, Clermont, and Grizzly Bear mines there have
been no new discoveries. In the Laguna some very
good ore has been found on the No. 2 south level, and
the indications are that this portion of the mine will

produce quite a large tonnage of $15 to $20 ore. While
no new orebodies of any great importance have been dis-

covered during the past month, the known orebodies have
been extended to a considerable extent, and the mines as

a whole are looking exceptionally well. The production

for the month of March will be approximately $900,000,

or a net profit of about $700,000. During the month prac-

tically three days were lost on account of a break in the

power-line somewhere in the White mountains.

AMERICAN MINING CONGRESS

The directors of the American Mining Congress, the per-

manent headquarters of which are in Denver, have selected

Chicago as the meeting place for the 1911 session, which

will be the fourteenth annual meeting of this body. The
exact date has not yet been selected, but it will probably

be some time in October. The official call tor the conven-

tion will be issued shortly, authorizing the appointment

of delegates to the meeting. It is probable that this will

be the last session to which outside delegates will be ap-

pointed, as the directors have for some time been working

out plans for the abolition of the delegate system, and

permitting only members of the American Mining Congress

to participate in the proceedings. The Mining Congress is

agitating the adoption of workmen's compensation laws b.v

the various coal-mining States with the object of providing

a fund, by a small tax on coal production, to furnish in-

demnity for the victims of mine disasters and a pension

for aged mine-workers. Recently a committee of the Mining

Congress drafted a bill for a law of this character which

is now being submitted to the legislatures of many mining

States for their consideration. The Mining Congress is

also working tor more efficient inspection and regulation

of coal and metal mines with a view to decreasing the loss

of life in mine disasters: the standardization of electric

practice in mines, the general revision of the mineral-land

laws, and other matters. These and other i)roblenis will

be discussed at the Chicago meeting.
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Personal
Professional men are Invltsd to send news of their engage-

ments and travels. Such news is interesting to friends.

Gelasio Caetasi is at Rome.

Albebt Bubch is at Goldfleld.

Mask B. Keek was in San Francisco.

H. S. Chapman was in San Francisco recently.

P. L. Ebebhabdt, of Wallace, Idaho, is in San Francisco.

Edgab a. Collins will leave in April for London and

South Africa.

John B. Fari.sh. of Denver, was at the St. Francis hotel,

San Francisco.

P. A. Wkkham was in San Francisco, and has gone to

Alamos, Mexico.

A. J. McCoNE, of Reno, was at the St. Francis, San Fran-

cisco, last week.

Carl O. Lindbebg, of Spurr & Cox, Inc.. visited San

Francisco this week.

L. J. Mavbels has returned to CoUahuasi, Chile, from a

visit to the United States.

Frank Klepetko has been examining the Ferrobamba

copper property in Peru.

Douglas Waterman, manager for the Gigantic M. Co.,

in Salvador, is in San Francisco.

H. P. Reiu is lecturing at the University of California

on "The Mechanics of Earthquakes.'

James E. Chap.man is engineer for the Guanajuato Con.

M. ft M. Co., Guanajuato, Mexico.

CuAs. E. Bascom, of the Broderick ft Bascom Rope Co.,

St. Louis, Mo., was in San Francisco.

C. M. Fassett, of Sjiokane, who has returned from the

Orient, was in San Francisco last week.

VicTOB G. Hills is consulting engineer and manager for

the Scheellte Mines, Ltd., in Halifax county, Nova Scotia.

C. B. NABE.M0HE has resigned from the U. S. Geological

Survey to accept a position with the Associated Oil Com
pany.

W. H. Weed is at Arispe, Sonora, but will go shortly

to Cumpas to examine the properties of the Transvaal
Copi)er Company.

Robert 0«rdon, mine superintendent and engineer for

the Montezuma Mines of Costa Rica, Central America, has
returned to the mines.

F. H. HiLLMAX, who made an enviable record as manager
for the Standard Oil Co. in Illinois, has been transferred

to Caftfomia, and has established headquarters at Bakers-
field,

W. C. Madge, formerly metallurgical engineer for the

Yampa Smelting Co., sailed March 22 on the Lusitania
for London, where he will design a smelter for an English
company operating in Russia,

S. E. Bbethebton has returned to San Francisco from
Shasta county, where he was looking after the development
work for the Bully Cave comiiany, near Wlnthrop, and the

Afterthought company, at Ingot.

T. E. Dickel, recently foreman of the cyanide plant

at Minas del Tajo, Rosario, Sinaloa, Mexico, is to take

a similar position with the North Washington Power &
Reduction Co., at Republic, Washington.

C. W. Pcrington was at Chita, Siberia, lately for the

Russo-Aslatic Bank. Mr. Purlngton has resigned as man-
ager tor the Orsk Goldflelds Ltd., though he remains con-

nected with that com|)any in a consulting capacity.

C. H. Mlnbo will sail from San Francisco on the Korea,
April 18, to spend the summer at the Kolchan Mines, of

which he is now general manager for the Orsk Goldflelds

Ltd. Mr. Munro will be accomjianied by W. H. Lana<:an.
who will be assistant manager, vice D'Arcv Weathebbe,
resigned.

Obituary

Thomas Rickabd, who died at his home at Berkeley,

California, March 25, following heart failure and a fall

from his bedroom window, was a mining engineer well

known and well liked throughout the West. He was a son

of Reuben Rickard, one of the pioneer mining engineers

of California and Nevada, and a nephew of Thomas Rickard
of London. Edgar Rickard was his brother and T. A.

Rickard his cousin. Thomas Rickard was born in France
in 1869 and graduated from the University of California

in 1887. He lived in Nevada, practising his profession

for a year after leaving college, and then returned to San
Francisco, where he took an interest in the firm of Parke,

Lacey & Company, sellers of mining machinery. In 1901

he joined J. O. Harron and "Alex McCone in buying out

the older firm, the name being changed to Harron, Rickard

& McCone. He was vice-president of this concern at the

time of his death. Mr. Rickard was a man of wide inter-

ests, but found time to be active In public affairs, having

served as mayor of Berkeley, as member of the Chamber
of Commerce, and as trustee of the California Institute for

the Deaf and Blind. He was prominent in lodge and club

circles. He was a man everybody liked, and in a quiet,

unobtrusive way he did his part in helping the many with

whom he came in contact.

Market Reports

LOCAL METAL PRICES.
San F'ranelsco, March 30.

Antimony l%-\1?/,c
\
Quicksilver (flask) hi%

Electrolytic Copper 14-15J4C
i

Tin 46-4BHc
Pig Lead 4.75—B.70c Spelter 7—7J-4C

Zinc dust, 1400 lb. casks, per 1001b., small lots J9.60-9.75;large«7.60-8.50

METAL PRICES.
By wire from New York.

Average dally prices In cents per pound.

Electrolytic
Uate. Copper.
Mar. 23 12.13

" 24 12.08

" 26 12.08

" 26 Sunday.
" 27 12.08

" 28 12.08

" 29 12 08
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COPPER SHARES—BOSTON.

Closing prices,

Mar. 30.

Adventure t 5

Allouez 32

Atlantic 4

Calumets Arizona W/i
Calumet* Hecla 490

Centennial 12

Copper Range 62H
Daly West *%
Franklin 9

Granby 33%
Greene Cananea, ctf 6%e
Isle-Royale ISJi

L,a Salle 4

Mass Copper fl

(By courtesy of J. C,

Closing prices

Mar. 30

Mohawk 8 36

North Butte 28K
Old Dominion 37

Osceola 106

Parrot UH
Santa Fe 1

Shannon 10!^

Superior* Pittsburg 14%
Tamaraclj 38

Trinity 4

Utah Con 13

Victoria y.. 1%
Winona 714

Wolverine 110

Wilson, Mills Building.)

SOUTHERN NEVADA STOCKS.

San Francisco, March 30.

Atlanta
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EDITORIAL

CONTKADICTING rumors occasionally industri-

ously circulated, we announce that the Mining
and Scientific Press is not for sale ; neither is there

any intention of removing its headquarters. Over
a half century ago, with the whole field free from
competition, the founders of this paper chose San
Francisco as the place of publication, and they

chose wisely. The city is now, as always, a great

mining centre with close ties to the whole Western

mining region and with a growing influence in the

countries that border the Pacific, the greatest field

remaining to be developed. We give the mining

news of this territory, and serve the mining men
of the world. Having survived earthquake and fire,

good times and bad, for fifty-one years, we feel that

we have a right to this as our home.

THE AMERICAN-JAPANESE commercial treaty

has been formally ratified and most cordial re-

lations between- the two governments prevail.

ANOTHER notable Swiss tunnel was completed

on the last day of March when, after five and

one-half years work and the expenditure of twenty

million dollars, the Loetschberg tunnel on the route

from Milan to Berne was completed for the nine

miles of its length. For speed of tunnel-driving the

palm goes easily to American engineers, but for

ingenious methods of coping with unusual difficul-

ties the Swiss tunnels will long remain famous.

MRS. ELLEN H. RICHARDS, who died at Bos-

ton last week, was a notable example of the

eminence to which a woman may attain in scientific

work. As a member of the teaching staff of the

Massachusetts Institute of Technology for over

thirty years, as a member and officer of various

learned societies, and in varied public services, no

less than in the gentler duties of the home, her

achievement was great, and her passing leaves pro-

found regret in man.v hearts.

APPROPRIATIONS by the State for experi-

mental work in metallurgy are urged by the

Herald-Democrat of Leadville, Colorado, which points

to the immense quantities of low-grade ore that would

be made available if processes could be improved.

That smelting of precious metal-bearing ores has

reached as high a state of perfection as can be ex-

pected has recently been stated by so good an au-

thority as Mr. Franklin R. Guiterman, but it is

doubtless true that in the broad field of research

connected with ore-dressing and hydro-metallurgy,

there is room for helpful work in the laboratories

at the State Universities and the School of Mines.
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CONCENTRATES, one of the long-established

departments of this paper, is evidently widely

read and appreciated. A number of the country

newspapers publish a column each week taken from

this department, carefully crediting it to the Mining

and Scientific Press. Others are not so scrupulous.

A contemporary technical publication that makes a

great parade of virtue used nearly a dozen items

from this department in one recent issue, without

a line of credit.

THE MASSACHUSETTS INSTITUTE of Tech-

nology celebrates its fiftieth anniversary in

Boston this week, and will mark the event by a

'Congress of Technology' at which the sober pur-

suit of science will be varied by lighter diversions.

The list of speakers for the technical session is long

and one that includes the names of men who have

been significant factors in the progress of the last

half-century. A year the senior of the Institute,

we extend to her our congratulations upon her fifti-

eth year of successful work, our admiration for

what she has accomplished, and our sympathy with

the ideals she is striving to realize.

RAILWAYS in the United States have adopted

a policy of frank publicity, and it will, we
believe, be greatly to their advantage. The re-

cently established 'Bureau of Railway Economics'

publishes monthly bulletins showing revenues and

expenses in different geographical regions. This

bulletin is sent free to the press with the statement

that "while of course you are at liberty to make
use of the information, it should be understood that

this offer is made entirely without request or sug-

gestion that the bulletin be made the basis of pub-

lished comment." That breathes the right spirit.

With increasing control of railways through com-

missions, there is the greatest possible need that

the public be given exact facts promptly. Complete

understanding usually leads to complete agreement.

PROTEST has been made to us by a Slavonian

miner against the phrasing of our corre-

spondent's account of the labor troubles at the

Homestake. He writes a manly and dignified letter

protesting that the Slavic people in America are

misjudged and indicating clearly that he, at least.

has studied American history to advantage, and has

acquired much of the American point of view. It is

easy to overlook the good qualities of those whose

language and customs differ from our own. A few

decades ago the Irish immigrants suffered from the

same prejudice that the Slavs have now to meet.

Today the Irish are more vigorously American than

many who come from earlier stock. When, follow-

ing the troubles of 1848, many Germans came to the

United States, even university graduates were

judged uncouth, and set to digging ditches. We
trust that the Slavs may prove their worth as suc-

cessfully as the Irish and Germans have. In the

meantime, it may comfort our friend to learn that

we know at least one engineer who pays premium
wages for Slavonian labor.

WHAT has become of the plans for a new build-

ing at Washington to house the United

States Geological Survey and related Bureaus? The
conditions under which the geologists write their

reports may be illustrated by the fact that in one

room, eight by fifteen feet in area, with two win-

dows, five persons work. Under the circumstances,

we are not particularly enthusiastic over the twenty-

two pages of the Sundry Civil Bill on which are

listed appropriations for post-offices from Aurora,

Nebraska, to Ypsilanti, Michigan.

CONSERVATION in its legal aspects has given

rise to much controversy. At the first White
House conference Mr. William J. Bryan applied the

phrase 'twilight zone' to that borderland between

State and National authority within which land-

grabbing corporations were assumed to find the

greatest scope for future activity. There has been

a general belief that the shadows lay deep over this

territory and that it was big with .strife and evil.

We are glad to present a more cheerful picture in

the admirable summary of the limits of State and
National authority as regards conservation, in the

form of an address delivered by Mr. Curtis H.
Lindley at the dinner given by the Commonwealth
Club of San Francisco to Mr. Theodore Roosevelt.

To say that it is the best statement of the situation

yet given the public is but to echo the opinion of
the thoughtful students of conservation who heard
or have read the address. Its brevity leaves not

room for anj'thing but the analysis itself : arguments^

for or against are not given. It is impartial and
authoritative, and an excellent illustration of the-

public service that a great lawyer can render by
making clear to laymen the fundamental legal

principles applicable to a public question of wide

moment.

Alaska and the Public Lands

Alaska and its problems have been much dis'

cussed in the last few years, though not all that has

been said is either true or helpful. The discussion

has. however, served to focus attention, and to that

extent has prepared the way for better conditions.

Alaska has suffered from having no authorized

spokesmen, and multiplicity of counsel has eon-

fused the issues. We present elsewhere the report

of the Alaska Committee of the American ^Mining

Congress, prepared, after nearly two years work,

by men familiar with the country and having an

interest in its future. Amid all the confusing and

frequently belligerent briefs that have been filed,

this one impresses us as particularly sound and

judicial. It will well repay careful study. We are

in substantial agreement with the conclusions and

recommendations of this committee. That Alaska

needs better administration rather than more law,

that the coal lands should be opened, that existing

titles and claims should be promptly adjudicated,

that a land court is desirable, that a leasing system

is applicable, and that both laws and regulations

should encourage rather than discourage the pros-

pectors, we have repeatedly urged.
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It is all too easy to ask and even to secure new

laws; and it is much too difficult to secure effective

administration of law anywhere in the United States.

If that be so where population is dense and customs

are established, it is but natural that in the Far

North, a land of wide extent, of scant population,

and of many transients, poor administration should

be common. Added to the inherent difficulties of

the situation, is the circumstance that Washington
has kept tight hold of too many things. It has been

too often true that a permit or paper had to go to

Washington for approval before an improvement
could be undertaken ; which at times meant a sea-

son 's delay. Local officers of all ranks should be

given wide authority and then rewarded or punished

as they used or abused it. In Government service,

shirking responsibility and passing decisions up to

a higher official is common. It makes life easy for

the subordinate, but hard on the ranking officers

and on the public. A few mistakes might well be

borne in the interest of prompt transaction of busi-

ness. Appeal on reasonable grounds or in matters

of magnitude should, of course, always be open.

That the coal lands are the key to the future and
that the solution of the problem of their disposition

is Alaska's most pressing need, will be generally

conceded. Fuel is at the basis of civilization, and
Alaska undoubtedly contains a great reserve of high-

grade coal available to dwellers on the Pacific Coast.

At present the abundance of California oil relieves

the situation, but in the end reliance must be placed

upon Ala.ska's resources of coal, and perhaps pe-

troleum. Even now there is a market for a certain

amount of coal, estimated by Mr. A. H. Brooks at

approximately a million tons per year. With great

fields easily available, locomotives in Alaska burn
imported coal. It is not so important to place the

blame for this as to find the remedy, and for that

the people look hopefully to Mr. Walter L. Fisher.

the new Secretary of the Interior. He has the con-

fidence of the public and will doubtless find a way
to speedily adjudicate the numerous confiicting

claims and allow the opening of such lands as are

really subject to patent. Looking farther afield, we
note with interest that the committee found but
little objection to the application to coal lands of a

leasing .system, provided that it was made equally

applicable to public coal lands in the Western States

and Territories, and that the revenue be used locally.

Both of these contentions we believe sound ; at least

to the degree that the bulk of the income, after pay-
ing expenses of administration, shoidd be devoted
to local needs. In some eases the amount available

would be more than could be used to good advan-
tage, as in certain parts of California where the

portion of the tax on railroads collected by the State

but returned to the counties, is enough not only to

do away with any local taxation, but to support
county governments of unusual extravagance. The
plan adopted in connection with the Reclamation
Service has merits. Under existing law every cent

derived from the sale of public lands must be spent

in the public-land States. A large part, fifty-one

per cent, must be spent on reclamation projects

within the State or Territory where it originates.

The remaining part may be temporarily diverted to

some other public-land State where the amount

available is smaller or the need greater, though it

remains as a credit subject to ultimate repaj-ment

for use where it originated. When the law passed,

Oklahoma, for example, had small need for irriga-

tion, but a large fund, since the public land there

sold promptly. Wyoming had large needs and but

small funds. Part of Oklahoma's surplus could

therefore be diverted temporarily to Wyoming to

advantage.

The most significant point, however, should not

be overlooked, that money derived from sale of

Western lands is spent in the West and not in the

East. Those who have attempted to make capital

out of a supposed desire of Eastern conservationists

to profit from the West, have too frequently over-

looked this point. The same principle has been ap-

plied by the Forest Service when a part of the in-

come from sale of timber is directly paid to local

governments; the remainder is used for building

trails, fighting fire, and for other similar purposes

to the benefit directly of the States and Territories

in which the National Forests are situated. This

same principle should be recognized in any leasing

system applied to the coal lands of Alaska and the

West, or indeed to any of the public lands. If this

be done, and if the system be framed so as to give

proper encouragement to the prospector, we see no

reason why it may not be advantageously applied

to both oil and coal lands. Local officials must have

the authority necessary for prompt transaction of

business, the bulk of the revenue must be available

for local needs so long as they are acute, and the

legitimate prospector must be recognized and re-

warded, or any system of leasing will be unpopular

in the West as well as in Alaska.

Since the foregoing was written, the United States

Circuit Court at Seattle has handed down a decision

in the Alaskan coal land cases now on trial, which

appears to sanction some of the methods which

have been employed in securing large areas of the

coal-bearing lands belonging to the public domain.

Until full details of the decision have been received

generalization upon it is worse than useless, but it

is to be hoped that further confusion and legal en-

tanglement has not been added to the already too

great mass of it. The execution of laws should be

just, simple, and direct. An injury will be done to

our commonwealth if the coal lands of Alaska are

allowed to pass into the control of big corporations

without some adequate return being made. But it

nuist not be overlooked that if the methods em-

ployed in preventing their passage under such con-

trol are so involved and unwieldy that as a net re-

sult the development of the lands is unduly ham-

pered and delayed, injury will also accrue. Re-

cently there has been much talk of 'efficiency' in the

administration of railroads. It ought not to be too

much to hope that the infection will spread and that

the execution of laws may be conducted more with

regard to the attaining of substantial justice and

less with regard to legal intricacies.
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National and State Authority

in Conservation

By Curtis H. Lindley

•Whether there is a doubtful zone between Na-

tional and State authority in conservation may only

be determined by considering the State's relation-

ship to the National Government in regard to the

public domain within its borders; the areas over

which State laws are dominant; the powers of the

Federal Government acting within these areas

—

first as a sovereignty exercising governmental func-

tions, and second as a landed proprietor, owning

and controlling the disposition of the land which

constitutes the basis of its conservation policies.

In submitting what follows. I may explain that the

generalizations may in some minor phases be sub-

ject here and there to exceptions, owing to differ-

ence in environment. I am dealing with the situa-

tion as I understand it to exist in the State of

California.

With reference to other States, while the differen-

tiation may be slight, there is no time to explain,

elaborate, or note exceptions. The heart of the sub-

ject may best be reached by a process of elimina-

tion. We may state the following as postulates

—

principles which, I understand, have been estab-

lished by the highest judicial tribunals, both State

and National.

1. In the beginning the Federal Government

owned none of the Western lands; nor did it ever

own nor has it since acquired any 'public land'

in the larger sense within the present boundaries

of the thirteen original States or those carved out

of them. Tennessee and Texas also fall into this

category.

2. The first cession of territory to the Govern-

ment came from the original States, and vested in

the United States, roughly speaking, the area ex-

tending westward to the Mississippi. The terms of

cession created a public domain which was to be

the theatre of future States, and was to be held

by the National Government in trust for all the

people. Each State carved out of this territory

entered into a compact that it should never inter-

fere with the primary right of disposal of the soil.

or subject the land to taxation so long as the title

remained in the Federal Government. The Consti-

tution of the United States, as ratified by the States,

contains the following brief clause with reference

to the public lands: "The Congress shall have

power to dispose of and make all needful rules and

regulations respecting the territory or other prop-

erty belonging to the United States, and nothing in

this Constitution shall be so construed as to preju-

dice any claims of the United States or of any par-

ticular State." Subsequent additions to the public

domain were acquired through treaties of cession

and purchase, and States subsequently created out

of the added areas were admitted into the Union

•Address at dinner given to Mr. Theodore Roosevelt by

the Commonwealth Club, San Francisco, March 27, 1911.

under like compacts and under the aegis of the Con-

stitution.

3. The States, as such, acquired no right of prop-

erty in this domain by virtue of their sovereignty

except lands underlying tidal waters and navigable

streams, such rights being subordinated to the public

right of navigation, which is under the control of

the National Government. Whatever other property

the States acquired on admission or subsequently,

came through donations by the National Government

for educational and other purposes, such as sixteenth

and thirty-sixth sections in each township for schools

and lands granted for agricultural colleges, univer-

sities, and like purposes. In the exercise of what

may be termed its agrarian policies, the National

Government has sold into private ownership lands

to actual settlers and other purchasers, and has

donated large areas to aid in the construction of

railroads, M'agon-roads, and other internal improve-

ments. The residuum, until recently a rapidly dis-

appearing quantity, is the 'Public Domain', sub-

ject to national conservation.

4. Within the States, the Federal Government is

to be considered in a dual aspect. (1) Landed pro-

prietor, holding the public domain in trust for all

the people ; and (2) a sovereign exercising such pow-

ers and governmental functions as were granted to

it by the States upon subjects defined in the Consti-

tution; such, for example, as the right to regulate

commerce between the States, the control of naviga-

tion, and others not necessary to enumerate.

5. Under the Constitution and compacts between

the States, the Congress of the United States has

the absolute control over the public domain. It de-

termines all questions of policy with regard to its

disposition. It may reserve it from sale: donate it;

lease it: and prescribe such terms as it may see fit

for privileges granted on or over it, the same as

any other land-owner. With this policy the State

has no concern, and can not interfere.

6. With the exception of such small areas as are

occupied by the National Government for purely

governmental purposes, such as post-offiees. customs

offices, etc., as to which the State has in express

terms surrendered its sovereignty and ceded it to

the National Government, the State exercises what

may be loosely called the 'police power' within its

entire boundaries. All ordinary State laws passed

in the exercise of its political jurisdiction are opera-

tive over the public domain, provided such laws do

not contravene the compact between the State and

the National Government—that is. do not interfere

with the primary disposal of the soil, and do not

impinge on the constitutional power of Congress to

deal with the lands as it sees fit.

7. For purposes of this analysis, we must con-

sider the State solely in its sovereign capacity and

not as a land-owner. In California, at least, by a

process of rapid elimination, the State has ceased

to be a land-owner. Such landed property as it

may still own, and which has escaped the pernicious

activity and piratical vigilance of 'land sharks' and

speculators, is purely negligible.

8. National conservation, as we understand it. is
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a policy of primarily placing the remnant of the

public domain, other than that portion of it which

is purely agricultural in character, in a state of

reservation, and subsequently dealing with it or its

natural resources in such a manner as will econom-

ically yield the best results to all the people. Its

principal aim is to obtain a maximum economic pro-

duction at a minimum of waste ; to prevent indi-

viduals or aggregations of individuals from securing

monopolies; and to exact some equivalent for the

privileges granted. It may be a.sserted. and is

claimed with some degree of plausibility, that in

assuming to prevent intrastate monopolies, the Fed-

eral Government is exercising a State function. But

as I understand it, this is simply the result of a

policy, and flows incidentally from the right to dic-

tate terms upon which privileges on the public

domain are granted ; a right with which the States

can not interfere. Where a right exists, the motive

with which it is exercised, in a legal sense, is of

no moment. As before noted, in the initiation and

administration of measures designed to carry these

policies into effect, the State has no voice, and so

long as the Federal Government carries out these

measures without infringing on the rights of private

property, which it had previously sold, there is no

one to complain. If it becomes necessary to utilize,

injure, or destroy private property for the use of

the Federal Government in the carrying out of its

policies of national conservation, the Government

must condemn the land under State laws, the same

as any public utility corporation would be compelled

to do.

9. These generalizations are subject to an im-

portant consideration which involves that depart-

ment of conser\'ation which deals with the u.se of

water in the running streams; that is, the reclama-

tion of desert lands. Federal irrigation projects, and
the development, transmission, and use of hydro-

electric power. As to this field of activity, the State

assumes a position of importance. So far as re-for-

estation of denuded public lands, the management of

forests, the sale and disposal of timber, and the

terms under which rights temporary or permanent
n*ay be acquired in public lands containing coal, oil.

phosphates, or other minerals which may be included

in the conservation policies, are concerned, the State

has no function whatever to perform.

10. Running water is not, in the usual sense, sub-

ject to ownership. Rights are essentially usufructu-

ary. As to the use of water flowing over the public

domain, the Federal Government, at an early period

of the development of the West, adopted the policy

of sanctioning the appropriation of water for bene-

ficial purposes and its diversion from the natural

channels for mining, irrigating, and other industries.

The policy had its inception fir.st in recognition of

local rules and customs, subsequently crystallizing

into positive congressional enactments. So that it

has come to pa.ss that while the National Government
through its ownership of the land has the right to

use water passing over it for the benefit of the lands

riparian to the stream, which right is purely relative

in connection with private owners on the same

stream, and has the right to insist, like any other

proprietor of lands, that the State shall not deprive

it of such rights, or interfere with the navigability

of the streams, yet if it desires increased privileges

in connection with its conservation policies, it must
acquire the appropriative right, the same as an or-

dinary individual. In other words, the National

Government is committed to the policy that as to

rights to be acquired in running water, other than
those inherent in the ownership of the land itself,

the State laws, rules, and regulations are controlling.

In this regard, the Federal Government occupies the

same status as an individual, or private corporation.

11. Federal control over the potentialities in

running water arises, not out of its ownership of the

water, but out of its ownership of the land either

over which it flows or over which it must be con-

ducted. Taking for illustrative purposes, the hydro-

electric feature of the conservation policies, while

the right to use the water must be acquired under
State laws, there can be no diversion or use of it

on or over Government land without the consent of

the United States. In this way, the Government is

in a position to dictate the terms and conditions

under which privileges and easements over the pub-

lic domain shall be granted, and to exact something

in the nature of a royalty for these privileges. The
State has no concern with this: has no right to in-

hibit, or control it. If it be asserted that this atti-

tude of the Government is inimical to the State's

interest: that it retards development and paralyzes

industries (and such assertions are made), the State

can not complain. The Government is simply deal-

ing with its own property in its own way under the

authority granted by the Constitution and compact

with the States. If there is to be a change in policy,

it mu.st come through appeals to Congress.

12. This brief analysis would seem to sanction the

deduction that with regard to national conservation

there is no 'twilight zone' in which National and

State sovereignty overlap, or interlock. These two

sovereignties revolve in concentric orbits without

serious danger of collision or damage.

13. If I were called upon to suggest the possible

duty of the State, I should say that it would lie in

the direction of sympathetic co-operation, adjusting

its water legislat'on and policy so as to coordinate

with the Federal Government. Theoretically at least,

it is the function of the State and not the general

government, to prevent all monopolies which do not

enter into interstate commerce. But as many streams

are interstate, and electricity is an article of com-

merce which may be transmitted from one State intO'

another. State control over the industry could not

be universally effectual. State co-operation with the

National Government in other lines has been brought

about; for example, in the construction of a debris

dam to restrain the detritus from flowing from the

watershed of the torrential .streams of California to

the valleys below, a .shattered hope of the hydraulic

miner that this would enable him to resume the in-

terdicted industry ; also in dredging the Sacramento

and San Joaquin rivers to improve navigation. Just

what may be the attitude of the State as to sympa-
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thetic co-operation in national conservation measifres

will depend on the Legislature, which, under our

representative form of government, is supposed to

express, for the time being, at least, the will of the

people of the State.

14. It is quite apparent that the State is, like the

general government, in control of one of the essen-

tial factors in the hydro-electric industry, which fac-

tors should be united in a common purpose. This

situation in no sense involves a conflict in the exer-

cise of sovereign powers. Each sphere of control is

defined and recognized by both State and Nation.

The State may emulate the example of the Govern-

ment and impose conditions under which water may
be appropriated and used commercially, for power

purposes. And there looms up the probability of

being compelled to satisfy two sovereigns instead of

one, which suggests in turn, the possibility of bur-

densome and deterrent conditions. It would seem

that in this direction there is room for discussion as

to plans of coordination. These plans must be care-

fulh' worked out by those familiar with the complex-

ities of the situation. Mere unenlightened opportu-

nism, however well meant, will not accomplish very

satisfactory results.

In other times and in other nations, the national

domain has been the plaything of tyrants. In the

American Commonwealth, it has fed the appetite of

greed : has been preyed upon by the pillaging land-

grabl)er and annexed by the fraudulent land pirate.

That there still remains enough upon which to focal-

ize a national sentiment, and around which to build

a national hope, is due solely to those men who had

the great foresight to take the initiative, and the

magnificent courage to deliver the message. Among
these patriotic c'tizens the name of him. who like

Abou ben Adhem, leads all the rest, is that of the

distinguished guest of the evening.

The New Randfontein Mill

A recent occurrence of note is the starting of

300 stamps in the luge mill recently erected on the

Randfontein property, which claims to be the big-

gest reduction plant under one roof in the world.

stamps available up to a thousand. It will be read-

ily understood that to keep all these stamps sup-

plied the ten mines in operation on the property

will be fully employed, and to bring the ore reserve

up to the mark some effort will be required. At
present the ore reserve represents two years mill-

ing, which according to modern Rand practice is
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Construction Work at Nevada
Hills Mine

The Nevada Hills Mining Co., operating at Fair-

view, Nevada, is sinking a new shaft, erecting sur-

face equipment, and building a 20-stamp mill and

cyanidation plant. The 3-compartment shaft is

being sunk between the original Nevada Hills vein

on one side, and the Eagle and other existing veins

on the other side. Both vein-systems are to be

tapped by levels from the 600-ft. station of the new

shaft. At the surface has been erected a 77-ft.

steel head-fraiiic. in close proximity to which a

out, and the cyanidation plant is to have some new

features not used in general practice. The mill

buildings are steel, the foundations being of rein-

forced concrete ; the buildings are being covered

with asbestos-lined corrugated iron, making them

fireproof. The mill machinery, mine hoist, air-com-

pressor, and shop machinery are to be operated by

electricity, for which transformer houses are being

built. The mill, which will have the capacity to

treat 125 tons of ore per day, is provided with a

steam-heating system, and is expected to be in

operation by about June 10. The mill and mine

plant were designed by J. B. Fleming, who is direct-

ing the construction work. W. H. Webber, who
had charge of the property for the former com-

Head-Frame and Sforehouse at New Shaft, Nevada Hills Mine. UillsUe and Mill Consfrudion, Nevada Hills Mine.

Head-Frame Foundation, Nevada Hills Mine.

150-hp. electric hoist is being placed. In each

of the two hoisting compartments a 2-ton skip is

to be operated, by which the material to be hoisted

will be dumped into a 2-compartment bin at thp

top of the mill—one compartment for ore and the

other for waste. Ore is to be drawn from the bin

to a Hercules Blake crusher, 20 by 12 in. ; the

crushed ore is then to be elevated to the top of

the mill, descending thence by gravity through

automatic weighing machines to the sampling

plant, and finally discharging into the 600-ton steel

bin above the stamp-batteries. The milling proc-

esses comprise crushing in four 5-stamp batteries,

of 1250-lb. stamps, table-concentration, and pulver-

izing in tube-mill; this is followed by cyanidation

in connection with continuous agitation, decanta-

tion. and filtration, the final solution to be delivered

to the zinc-dust precipitating-pjant within the re-

finery building. The process is continuous through-

m- •.
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Alaska and Its Needs

The Alaskan Committee of the American Mining

Congress, consisting of Henry R. Harriman, John
L. Steele, and Maurice D. Leehey, has presented

a vigorous report, of which an abstract is printed

below. The report is of especial interest at this

time in view of the announced determination of the

new Secretary of Interior to pay especial attention

to Alaska.

Your Committee has sought to emphasize the fact,

which they now report to this Congress, that Alaska

is now suffering, and for the last two years has

acutely suffered, not so much from a lack of ade-

quate mining laws on the books, as from an unin-

formed, though well meaning, long-distance attempt

to administer these laws. While the representatives

of our Government have been, for the most part,

intelligent and able men, they have been so re-

stricted in authority and hampered by red tape

and cumbersome regulations, that for the past two
years, with a few notable exceptions (and these

Map of Alaska.

largely of the placer industry), ^the extensive, and

largely intensive, development of Alaskan resources

has been at least at a standstill. Alaska can be

put in a most healthful and enviable position if

she can be given a helpful administration of exist-

ing laws, in the spirit in which they were enacted.

Such a policy once adopted toward Alaska, would
necessarily bring with it the prompt and intelli-

gent amending of laws which are susceptible of

amendment, and the enactment of new legislation,

as it may be required. The men in charge of the

administration of the law should be granted need-

ful authority to locally administer the laws which
now exist, with full knowledge of the spirit and
intent of that law, and questions which would not

deserve serious attention of a town council, should

not be referred to Washington to pursue a tedious

course through various bureaus of the department.

before appropriate action can be taken.

If the Federal Government and people at large

desire to see Alaska develop, and her important re-

sources made tributary to the National and com-
mercial needs of the States, then let them pattern
somewhat after the policy of the Dominion Gov-

ernment, which is making such marvelous strides

by a policy of encouragement to settlers and pros-

pectors, granting the local officials full authority

to deal promptly and fearlessly with local condi-

tions that arise. Let these officials understand that

every proper act will be promptly approved, suc-

cessful administration rewarded by promotion, and

every blunder by prompt dismissal. Let our pros-

pectors understand that our Government, like that

of Canada, desires to see her resources developed

along lines that will secure the greatest good for

the greatest number of persons, and let capital be

safeguarded, but duly warned that monopoly and
commercial oppression in any form will not be tol-

erated, and Alaska will promptly respond by pour-

ing her treasures into the lap of the American
people.

While this Committee has been studying some-

what closely, and would have been glad to have pre-

sented to this Congress, if desired, a more technical

analysis of existing laws, it is our firm belief that

the vital question in Alaska at the present time

is not a matter of technical construction and amend-
ment of existing statutes, but one of high admin-

istrative policy to be adopted at this critical point

in her history. This, then, is our report to the Amer-
ican Alining Congress: Alaska's present need is a
new administrative policy rather than additional

legislation. Let this statement be received in no

sense as a reflection. Alaskans are not inclined

to quarrel with the past. Their faces are set toward

the future. We believe that the time has now come,

with the fund of information which now for the

first time is available to the Federal Government,

when such a policy can be correctly annunciated.

A vigorous, intelligent, and helpful administration

of existing laws, will early solve the present prob-

lems of the coalfields, the railroads, the forest re-

serves, and the fisheries of Ala.ska, and will indicate

from time to time further legislative steps. It will

be better for Alaska to be given a helpful and in-

telligent application of inadequate or even inappro-

priate laws, than to continue in the present con-

dition.

Both the President, ilr. Taft, and Mr. Roosevelt

have endorsed the general proposal of a leasing

system for coal lands. We recognize the popular

demand at this time for some such system, and

iye not opposed to its adoption, if it can be made
uniformly applicable to unappropriated coal landa

throughout the United States as well as Alaska.

There are now in Alaska, unappropriated and re-

served by executive order. 1000 out of 1200 square

miles of known coal area, as distinguished from,

large districts which have not been visited by the-

prospector, and that there are within the United

States, exclusive of Alaska, according to the report

of the President. 95.515,000 acres of coal lands now
withdrawn by executive order. A general leasing-

plan, therefore, if brought to a successful solution,

would be applicable to 80% and we believe fully

90% of the known coal lands in Alaska.

The belief seems to have gained ground that Alas-

kans have objected to a leasing plan for the reasoni.
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that they do not wish to subject the coal to a fixed

royalty, or tax, per ton. This is not in any sense

the case. Not only have the Alaskans no objections

to the imposition of a reasonable tax per ton upon

coal exported, but they have gone so far as to pub-

licly suggest such a fixed revenue, on condition,

however, that the proceeds be applied to the con-

struction of needful roads in the mining districts,

the building of school houses and other expenditures

in Alaska. We have found a well-rooted objection

to taxing the products of Alaska for the benefit of

the States, and it would seem that this objection

is well grounded in the principles of true conserva-

tion in the opening up of a new country.

For two years this Committee has conducted hear-

ings and personal investigations, and has been made
intimately conversant with a large majority of

pending coal entries in Alaska. The claimants have

spent in the aggregate fully a million and a half

dollars and years of effort in prospecting and

developing the coal resources of Alaska. They are

for the most part men of moderate means, and

they are entitled to be given the patents which the

law of the location promised. There should be

reasonable restrictions, of course, but the present

claimants should be given such title as will enable

them to raise the necessary development funds by

selling bonds based upon their title. Of the million

and a half dollars which we estimate has been so

raised and expended by these men, and their friends

. and associates in the States who have backed their

efforts, we do not include a single dollar coming
from any source which could in any way be crit-

icized or made a subject of suspicion or innuendo.

In ascertaining the sentiment of Alaskans on the

proposed leasing system, the Committee has been sur-

prised to find that those interests which have in the

past been freely charged with a desire to monopol-
ize the coal lands of Alaska, are today fostering,

and in some cases advocrating, the adoption of a

leasing system. This Committee is in no way op-

posed to any of the interests operating in Alaska.

We believe that the investment of large capital

should be encouraged. It is, however, a fact, that

for the la.st fifteen or sixteen months the leasing

plan has been openly favored by certain of these

interests. Human nature and the desires of 'big

business' are sometimes .selfish, and we sound a

note of warning lest, taking advantage of a present

popular clamor for the leasing system, and with

less expense to themselves, by ignoring the rights

of the discoverers, a monopoly of production of the

Alaska coalfields may not be more readily brought
about under a leasing system than by a rigid en-

forcement of the anti-monopoly clause of the Act

approved May 28. 1908. We submit, that to force

at least a large number of Alaska coal claimants

to accept leases to the lands to which the law en-

titles them to receive patent, will absolutel.v confis-

cate their holdings. And further, if they, the men
of Alaska, be eliminated, your Committee is firml.v

•'iiivincfd that the result will be to give the control

of the Alaska coalfields to the transportation com-

panies and their proteges, and that such companies,

now existing, and yet to be formed, without being

obliged to recompense or reimburse the men who
have discovered and opened up these fields, will be

able to effect a monopoly of production of the

Alaska coalfields, more sweeping and ironclad than

would be possible under a rigid but helpful enforce-

ment of the Act of May 28, 1908.

We find that Alaskans generally are endorsing the

recommendation of the President and of the Secre-

tary of the Interior for the creation of a Land Court.

They have come to recognize this as the proper

method for the determination of contests to which

the Government is a party. The officers of the Gen-

eral Land Office should no longer be forced to act

in the treble role of detective, prosecutor, and judge.

We submit that the claimants to Alaska coal lands

and mineral lands are entitled to have their rights

determined as speedily as possible, and by an im-

partial tribunal. The proposed Land Court could

promptly distingixish between valid and fraudulent

entries, and do justice to the claimants, and at the

same time provide a fuel supply for Alaska, the

Pacific Coast, and the American Navy.

A percentage of the Government Agents who have

been called upon to make important reports upon

Alaskan matters have actually visited, in Alaska,

the subject-matter of their reports. We write it

down as an axiom that wherever an agent of the

Government has actually visited in Alaska, the sub-

ject of his investigations, be it coal, fisheries, or

otherwise, has met on the ground the men whose

business he was inspecting, and has informed him-

self as to the actual facts and conditions surround-

ing the case, that his report has been broad and lib-

eral in its character, and helpful in its results. On

the other hand, the reports which have handi-

capped and injured Alaskans, and which are largely

responsible for current misinformation on Alaskan

subjects, have been written in the 'wilds' of Seattle,

and amplified by men who have braved the hard-

ships of Washington, D. C.

Recommendations.— (1) The new policy, and the

helpful and intelligent enforcement and amplifica-

tion of present laws, including the law intended, as

its title states, 'To encourage the development of

coal deposits in Alaska.' To aid in this, we believe

in the creation of a Land Court, as proposed. We
believe that such a tribunal can determine these

questions uninfluenced by popular clamor, and its

decisions will be readily adopted b.y the people at

large. (2) We feel that the most urgent demand

of Alaska is for the opening of her coal properties.

While, unquestionably, transportation throughout

Alaska is the greatest present necessity for the min-

ing industry, coal must be provided before we have

the transportation facilities. (3) No polic.y for the

development of Alaska will be well founded or can

long endure which does not recognize as an essen-

tial principle the rights of the discoverer and of the

pioneer; that while Alaska invites, and must make
attractive, the investment of large capital, she must

at the same time make an equal appeal to and

equally safeguard and encourage the pioneer and

prospector.
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El Oro Steel Spud

The problem of making a spud that will stand

the heavy strains incident to dredging in hard

ground is one that is extremely difficult to solve.

The first spuds were sticks of wood. These long

since proved inadequate, and are now only used on

Full End View of Point Casting.
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the smaller boats or for stepping ahead. Spuds
built up of structural steel have been in use in
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built has increased, the problem of building from
stock material has had to be abandoned, and now
specially rolled plates and beams are demanded.

In general, spuds are now made of steel beams set

side by side and covered by plates. The whole is

riveted together, and a possible element of weak-

ness is that it has been customary to use many small

rivets ; this necessarily involving many holes in the

plates. A spud of this construction is exceedingly

difficult to repair, since there is no opportunity to

work inside, and it must be torn to pieces. W. S.

Noyes of the El Oro Dredging Co. has recently

designed a box spud. The accompanying figures

show the construction in such detail that but a few

additional words are necessary. In making this
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spud heavy plates and relatively few units were
used, and the centre is left clear except for bulk-

heads, as shown. The steel point is round for a

distance of 8 ft. up; rather more than the usual

height. Since the point is buried in the mud, it is

obvious that it must be round to reduce torsional

strains as the boat swings. Indeed, a round spud
would have advantages' in this connection, but it

would impose difficulties in regard to guides and

Na
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many inches sometimes. The classic experiments

of Hamilton Smith on the flow of water in pipes

were made for hydraulic miners, and the engineers

€mployed from early in the '70s to the time the

work was stopped were men of whom the State

might well be proud, and were a credit to their

^reat profession. With the engineers employed by

the larger companies, as with the engineers em-

ployed today, the favored formula has been the

Chezy; that is,

V = C V rs

with the factor C computed by the Kutter formula,

or the following modification of it, which is close

enough for practically all use:

42

C =

1 4-

42n

using the following values of n : planed boards, n=
0.010 ; common boards, n= 0.012 : rubble, n= 0.017

;

earth, n= 0.025.

In surveying for a line, flumes and abrupt turns

should be avoided wherever possible. It is always

well to hit a hill hard in going around a point, so

there will be a good outer embankment. There

should be a good roadway along all ditches, and on

the lower side all obstructions, bushes, etc., should

be removed in order that the lower bank, made by

fill, will be solid. A number of hints might be

given, but they are all summed up by saying that

the ditch should be in as firm ground as possible

and constructed so it will not destroy itself.

Many of the older generation of miners have dam-

aged the appearance of much of the country be-

cause of the steep grades on their ditches, and many
abandoned ditches have become ravines. The mod-

em engineer and ditch-builder pays some attention

to the character of the m.aterial through which the

ditch runs. Careful attention to the following table

of safe velocities, given by Sir John Neville in his

Hydraulic Tables, is recommended for mean veloci-

ties:

0.42 feet per second in soft alluvial deposits.

0.67
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Discussion
Readers of the Mining and Scientific Press are Invited to

use this department for the discussion of technical and other
matters pertaining to mining and metallurgy. The Editor
welcomes the expression of views contrary to his own. be-
lieving that careful criticism is more valuable than casual
compliment. Insertion of any contribution is determined by
Its probable interest to the readers of this journal.

Arizona Copper Belt M. Co.

The Editor:

Sir—In the prospectus of 'The Arizona Copper
Belt Mining Company' of Wickenburg, Arizona,

there is a sheet containing a wholly unauthorized

letter over my signature ; I have never been in Ari-

zona, much less examined any properties there. The
whole appears to me to be a very scurvy trick of

what is probably a 'wild-eat' company, and if it

is allowed to pass unnoticed, may react seriously

against me. In a letter to the president of the above
company, I have demanded that the objectionable

letter be withdrawn, and, as one of your subscribers,

I shall consider it a great favor if through your col-

umns you can help me refute their false statement.

!• R. W. Guoo.

Bingham Canyon, Utah, March 26.

Suppressing a Government Report

The Editor:

Sir—In connection with the subject to which at-

tention was drawn by Louis Lane in your issue

of March 4 and in addition to your own comment
thereon, it may be well to record a few additional

facts.

When field-work was done in the Bullfrog district

by the geologists of the U. S. Geological Survey in

the winter of 1905-6, permission to examine the

Montgomery-Shoshone mine was refused, and this

unusual attitude on the part of a mine's owners
was noted in the preliminary account of the dis-

trict published in 1907 (Bull. U. S. Geo). Survey No.

303, p. 52). Anyone contemplating the purchase

of stock in the mine might have drawn the obvious

conclusion from this refusal and been warned in

time. In March, 1908, Henry Krumb made a report

on the condition of the mine. His results, which

were decidedly unfavorable, were not only printed,

but were widely commented upon in the mining

journals. Here again, one might have supposed,

would have been ample warning for the intending

investor. It was not until July 1908 that oppor-

tunity to study the Montgomery-Shoshone mine was
granted to a Government geologist, and the final

report on the district appeared as U. S. Geological

Survey Bulletin No. 407, early in 1910, the interval

of time between the completion of field-work and
the publication of the report being shorter than is

generally required for the preparation and the pub-

lication, through the Government Printing Office, of

an illustrated scientific report that must take its

turn with many others. Finally, as is very truly

suggested in your comment, the Government geol-

ogist who sought access to mines in order to eval-

uate them or to cry prompt warnings to investors

would soon find himself barred out from his field

of activity. The fact that a geologist of the Fed-
eral survey can almost invariably secure free access

to a mine is due to the confidence of the owners
that the objects sought are chiefly scientific, that

the data obtained will be used in reaching conclu-

sions of value to science and to the district as a

whole, and that information imparted and received

in confidence will not be divulged. The owners
know, too, that although the geologist will not con-

nive at misrepresentation, he will not go out of his

way, on the other hand, to pass judgment on man-
agement or finance.

F. L. R.4XS0ME.

Wa.shington, March 9.

Ore-Shoots

The Editor:

Sir—I have just been reading the suggestive ar-

ticle by Mr. W. H. Storms in your issue of October

22. My discussion of it may seem belated, but you
will, I trust, deem the perennial interest of the

subject sufficient to warrant the publication of even

these late remarks.

In that article Mr. Storms draws upon his wide

experience among the mines of the Mother Lode,

in California, and lays stress on the inference to

be drawn when a gulch is seen to cross the strike

Su^^tt£D ^^rjtSl/^4£t

SECTION 0/V PLANE. Of TH£ JLODE.

of a vein. He argues that such a depression in

the surface indicates the existence of disturbed

ground likely to terminate an orebody. Hence if

you are following an orebody you may find it die

out or end abruptly at the fault -whose zone of

shattered rock gave erosion the chance to make a

gulch. But if you look at the occurrence from the

opposite side of the supposed gulch and you are

prospecting a promising vein that yet does not

carry any continuous orebody, then, on reaching the

fault, you may hope for more favorable conditions

on the other side of it. and, provided the faulting

is not so confusing as to make it impossible to

trace the vein on the far side, you proceed more

hopefully to search for ore beyond the fault. Speak-

ing broadly, we may say that no rules will fit all

cases, because the study of ore deposits has not

yet reached the dignity of an exact science, but

such suggestions as Mr. Storms offers are of the

greatest value in stimulating intelligent observation.

To the mine superintendent any change of rock or

structure is unwelcome when he is in pay-ore. and

conversely any change will seem promising when

his drift is in barren ground. Old miners have
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fancies, for which they can give no reasons, but

that are nevertheless the expression of a life-long

experience. It is a rule-of-thumb ratiocination, but

it is well worthy of respect. Thus the idea that

water is a good sign is confirmed by scientific rea-

soning. Most ore deposits are formed by the action

of water circulating along the clefts, fractures, and

fissures made by earth-movements. Water was the

medium of migration whereby the valuable metals

have been concentrated in orebodies. The presence

of water in a vein suggests a favorable agent.

Where the rock is so hard and tight as to prevent

the passage of ground-water, it is likely to have

been similarly opposed to the free circidation of

thermal waters at an earlier period. Moreover,

when the workings of a mine continue to be wet
to a great depth, it argues the existence of fairly

open ground and conditions favoring the pa.ssage

of descending waters, which, in many cases, are

the agents of secondary enrichment. The Butte

lodes, with their ehalcocite at 2000 feet in depth,

constitute a remarkable example. When, on the

other hand, a lode becomes so dry as to be dusty
when broken, the condition is unfavorable to per-

sistence of ore, and particularly to such secondary
enrichment as is due to descending waters. A mine
that is dusty is below the zone of ground-water and
therefore beneath the horizon in which chemical
interchanges have free scope. Another fancy of the
miner is, as Mr. Storms says, a fondnes.s for a vein
that has a gouge streak. Gouge is clay or rock
crushed to a clay-like consistence. It is the product
of movement and the accompaniment of faulting.

Apart from its testimony to a line of weakness and
a plane of dislocation, the gouge serves as a bar
rier to the free passage of waters, either tho.se of
today or tho.se that may have deposited the ore.

This means that the impregnation of the rock en-
casing a water-way is limited or restricted by the
gouge, so that enrichment is prevented from being
spread over too great a width. To the miner the
nitensity of mineral concentration by Nature meas-
ures the difference between pay-ore and worthless
rock.

Hefore dosing I venture to offer an observation,
the correctness of which I have tested in many min-
ing regions. It is this : Depth of ore deposition is

not to be measured from an imaginary horizontal
former surface, but from a line approximating that
of the present-day contour. For example, if ore
is found at A, H. and C, it should not be assumed
that these represent the .stumps of ore-shoots that,
before erosion, extended to A', B', and C. the three
equivalent points on the horizontal surface of a
remote geological period. On the contrary, I would
mea.sure the persistence of the ore from a former
surface not much unlike that of toda.v. as at A",
B", and (""; in other words, I would infer that
the concentration of mineral now constituting an
orebody has b<-eu effected in late time and in a

period during which the contour of the surface
was possibly different from that of today but not
wholly unlike. Therefore, T would measure persist-

ence at riL'ht anodes to the surffice of the hill. I

would not argue because the ore at C is 500 feet

lower than at A, that therefore the orebody A will

continue at least as deeply as the level of C. On
the contrary, I would hasten to ascertain whether
the orebodies extended into the mountain, as meas-
ured from its slope, and until I had proved that they
did so I would be sceptical, believing that the en-

richment is associated with conditions that exist to

their maxinuim degree near the surface. An ex-

ample in point is afforded by the silver-lead veins
of Grand Clos, in the Hautes Alpes, France. There
ancient workings disclosed several parellel lodes irr

which a series of orebodies had been .stoped for a

short distance into the steep side of a canyon. The
faces of the stopes showed ore. which, I believe, was
poorer than that previously extracted. An English
company was formed to work these mines, and all

went well for a short time, but the grade of the
ore decreased as the stopes penetrated the moun-
tain: finally, the yield becoming below the economic
limit, all work was stopped. In this case the evi-

dence amply corroborated the idea that the enrich-

ment diminished in a line at right angles to the

present surface, and not verticall.v. This note may
prove .suggestive. Personally. I have always de-

murred .strongly to the inference, common in flam-

boyant prospectuses, that because some rich ore is:

found at the bottom of a hill and some more near

the top of it, this proves the continuity of the

ore for a depth measured by the difference of alti-

tude.

T. A. Ri(K.\.itD.

London, March 15.

Surface Indications of Ore-Shoots in Depth

The Editor

:

Sir—In the issue of the Mining and Srienlifir Press

of February 18, R. P. McLaughlin, in referring to

the influence of gulches crossing ore-shoots, says,

"Concerning the supposed ride of ore-shoots in re-

lation to gulches, which generally has failed of ap-

plication at the various mnies and prospects that

have been under my observation," etc. Mr. Mc-
Laughlin woidd confer a great favor upon all of us

if he woidd kindly state the whereabouts of the

exceptions to the "rules." A number of engineers

and geologists have questioned the correctness of

my theory, but with a single exception, that of

Charles Janin, none of them have attempted to

state where the exceptions of which they have

knowledge may be found. In previous communi-
cations on this subject 1 have given numerous in-

stances where ore-shoots terminate upon reaching a

gnlch or depression at the surface, and I think it

but fair to those interested in the discussion for

any who disagree with my "theory" to state where
these exceptions may be found, that all nia.y be
better able to determine the important question,,

vvhetlu'r the "rules" have wide apiilication, or
whether, when an instance is found which fits the

"theory," it is merely a coincidence.

Wii,T,i.\M H. Stokms.

Berkeley, California. Fehruarv 22.
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Concentrates
Most of these are In reply to questions received by mall.

Our readers are invited to ask questions and give informa-
tion dealing with the practice of mining, milling, and smelting.

Silver added to gold in small amount forms a

green alloy which is employed by manufacturing

jewelers.

Copper-matte can be successfully made in either

blast-furnaces or in reverberatories. The latter

type of furnace is generally used for the treatment

of fine ore and concentrate.

Burning oil, gasoline, alcohol, or other burning

liquid should be extinguished with sand, soil, or

even flour. Never throw water on a blazing liquid,

for it is likely to cause the flames to spread.

Black manganese oxide has a market value if

the cost of mining it and giettiiig it to market is

not greater than it will sell for. Fir.st-class ore

is worth about $10 per ton at San Francisco, Cali-

fornia.

Potash may be derived from organic sources, as

from wood ashes and sea weed. The giant sea weeds
of the California coast contain potash salts, but no
experiments hav« yet been made to recover them on

a commercial scale.

Copper sulphate in water in small quantity will

destroy organic matter in it. Reservoirs that have
become foul by growth of algae and other organ-

isms have been purified by means of a weak solu-

tion of copper sulphate.

Outcrops of silicious iron ores which show no
sign of copper at the surface sometimes develop

into valuable mines. The Iron ilountain copper

mine of Shasta county, California, was one of that

kind. The silicious iron outcrop was first worked
for silver, no copper being seen in the ore.

Oro City wn^ the original name of the camp where
Leadville now stands. It was a rich -placer-mining

district twenty years before it became famous as a

silver camp. The present outlook is that Leadville

will have many more years of profitable existence.

It has been an important producer of silver, lead,

and zinc ores since 1877.

A patent was obtained by W. D. Johnston in

189.3 for the use of barium peroxide as an accelerator

in the dissolution of gold in cyanide solutions. The
process never became popular for tlie reason that

other and less expensive methods of accomplishing

this were introduced, among them being agitation

by compressed air.

Abandonment of water rights has been defined by
the Supreme Court of California, which has held that

"the failure on the part of A to make any benefie-al

use of water for a period of more than five years
next preceding the commeneenient of an action by
B claiming adverse rights, results in the forfeiture

of A's rights held by appropriation."

Innovation in underground methods has been as

much a feature of mining practice the past few years

as the numerous changes in metallurgical treatment

of ores. The methods which a few years ago were
considered the best, as indeed they were, have been

abandoned in some districts for those that are

newer and better, because le.ss expensive, safer, and
in some cases easier than the old methods.

Side-marks on the reels of hoisting-engines are

the only safe indication of the position of the cage

or skip in the shaft. No hoisting engineer will

trust .wholly to the needle of the indicators wh'ch

form a part of most hoisting outfits, being operated

by gearing; for these are only roughh' approximate

at best, a small fraction of an inch on the indicator

equaling a foot or more in the shaft. Serious acci-

dents have resulted from failure to provide side-

marks on the hoisting-reels, which indicate accu-

rately the position of the skip.

White-lead (lead carbonate), may be precipitated

from a solution of .sodium hyposulphite containing

lead by means of soda-ash, the lead falling as a

flocculent white precipitate. When the lead has

completely settled the solution may be decanted

to another tank, and if it contain silver it may
also be recovered by addition of either sodium or

calcium sulphide, which throws down the silver as

sulphide. The refining of this precipitate is often

a most difficult metallurgical operation, and when
such is found to be the case it is the better plan to

ship the silver sulphide, after drying, to a refinery.

It will be found more economical to do so.

Chuckblocks in stamp-mills are intended to keep

the height of discharge as nearly uniform as pos-

sible, the principal object being to prevent .sliming

of the ore. Where sliming is objectionable, those

ores which have a natural tendency to slirrie should

be crushed with thg^^e of chuckblocks. As the

die wears down, the high chuckblock is replaced

by a lower one, thus preventing to some extent the

sliming which would take place if the change were

not made. In some mills the chuckblock has a cop-

per plate attached to its inner edge : in others it

is fixed to a permanent block inserted below the

chuckblock. The former practice is generally con-

sidered the better.

Amalgamation-plates in front of a stamp-battery

should be free from the jar and vibration due to

the falling stamps, as the shock appears to have a

tendency to disintegrate the amalgam, thereby caus-

ing loss. It has been demonstrated, however, that

an amalgamated copper-plate on a Gilpin county

'bumping-table', or on a vanner, from which the

belt has been removed, will hold passing particles

of gold better than a plate that is stationary. In

the latter ease the machine was given the usual

vibratory movements, only the 'travel' being out

of use. A small piece of copper plate placed on

the spreader of a vanner directly beneath the feed-

pipe, will accumulate gold 'f there is any present,

and free, in the pulp.
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THE MINES COMPANY OF AMERICA

The Mines Company of America, whicli operates the

Dolores, EI Rayo. Creston. and La Dura mines, in Chi-

huahua and Sonora. Mexico, made an operating profit

on each property for 1910, as follows: Dolores. $423,943:

El Rayo, $374,267; Creston, $218,294; La Dura, $41,329,

making a total operating profit of $1,057,834 from the four

mines. After deducting general expenses, there remained

a total net profit of $1,012,898. There was effected during

the year a noteworthy reduction in operating costs. Those

of Dolores were reduced from $15. .57 per ton in 1909 to

$12.58 per ton in 1910. El Rayo costs decreased from

$10.21 per ton in 1908 to $6.23 in 1910: Creston costs fell

from $5.91 to $4.74. By the use of additional equipment

now being provided at the different properties, a still

further reduction in costs is anticipated. The estimated

valuations of the ore reserves of the four mines are as

follows: Dolores. $1,875,288; El Rayo, $889,300; Creston,

$1,750,860; La Dura, $1,108,060, The operations and de-

velopment of these properties are under direction of

George A. Schroter, consulting engineer.

PHOSPHATE ROCK IN MONTANA

Mention was recently made of the discovery of beds of

phosphate rock on the Oregon Short Line railway, about

30 miles southwest of Butte, Montana. Analyses of sam-

ples from these deposits show the material to be of good

grade, and the evidence obtained indicates its occurrence

In beds of commercial quantity. The deposits are de-

scribed as resembling those of the southwestern Idaho

and western Wyoming fields, from which phosphate has

been shipped for several years. The nearness of the

phosphate beds to the Washoe smelter at Anaconda, where
sulphide ores are reduced, is important, for the smelter

produces great quantities of sulphurous acid fume which

now goes to waste through the smokestack. As is known
throughout the country, the ranchers and some experts

have contended that such fume destroys vegetation and
Is a detriment to the raising of cattle; and it was sought

to compel the smelting company to condense or otherwise

dis|>08e of the acid fume. N'ow a use is found for the

8ul|)huric arid. The reduction of the phosphate rock by
means of the acid would be a means of utilizing what
has long been a waste product at the smelter.

TWO NEW COPPER PRODUCERS

Much attention is focused u|)on the two Arizona copper
properties which last month started their new concentra-

tors and began their records as producers. The Miami,
situated in the Globe district, has a normal mill capacity

of 2000 tons of ore per day. and Is operating on ore that

assays about an average of 2.65'/, copper. The concentrate

product is to be smelted at the plant of the Cananea Con
solldated Copper Co. at Cananea, Sonora. It is estimated
that there will be a recovery of 35 lb. of copper per ton

of ore. at a cost of 9c. per pound. The estimated Miami
ore reserves are given at 20.000,000 tons, and the prospect-
ive annual production of copper is 40,000,000 lb. It is

probable that the mill can be operated in excess of its

rated capacity. The Ray Consolidated, having an esti

mated reserve of 80,000,000 tons of copper ore in its mines
at Ray, near Kelvin, has a mill capacity of 6000 tons per
day, and it is probable that this can be exceeded. The
Ray mill and power-plant are at Hayden, situated on the
Gila river, a short distance east of Kelvin. This company
must bear the expense of transporting its ore 15 to 18

miles, which is the distance from Ray to Hayden. How-
ever, It Is not intended that its concentrate shall be

shipped, as the Ray company is engaged in building a

smelting plant in close i)roximity to its. mill. Ray ores,

according to sampling and assaying, have a copper con-

tent of 2.17%, and the estimated extraction of copper is

given at 34'<.. lb. per ton of ore. The prospective output

is estimated at 100,000,000 lb. of copper per annum at a

cost of 8V,c. per pound. The plants of the two companies

began operating at about the same time, and have hardly

reached their rated capacities as soon as this, though both

mills are reported as operating satisfactorily. The copper

turned out by the Ray company will be marketed by the

Guggenheims under a favorable contract; that of the Miami
company will be handled by the Amalgamated company,

which is considered to have control of the United Metals

Selling Co. Both companies have plans matured for build-

ing additional mill units, and greatly increasing the capac-

ity of each plant.

THE NEW ALVARADO MILL

The Alvarado Mining & Milling Co., owner of the Pal-

milla mine, situated three miles from Parral, Chihuahua,

has completed and put in operation its 60-stamp mill and

cyanide plant, and we give herein a brief description of

the equipment and its arrangement. The mill and power-

plant are separated from the mine by several thousand

feet, requiring the use of a surface gravity tram-line, and

an aerial tramway for conveying the ore from the mine

to the mill. The ore is carried over the surface tramway
in 5-ton cars which are discharged into loading-bins at

the nearest terminal of the aerial line of buckets, the

latter having the capacity to deliver ore at the mill-bins

at the rate of 30 to 40 tons per hour. The ore is dis-

charged by gravity from the receiving bins, passing over

six grizzlies to three 9 by 15-ft. Blake crushers, thence

by plunger feeders to three 19-in. belt-conveyors, the latter

delivering the crushed ore to three battery-bins, each of

800 tons capacity. The ore passes from these bins by grav-

ity through Challenge feeders to the twelve 5-stamp bat-

teries, the mortars being of the El Oro type, and the

stamps of 1160 lb. each. Each battery is driven by a

30-hp. motor, and the stamps make 102 drops per minute.

The mortars are set on a concrete foundation extending

the length of the battery floor. The pulp discharged from

the mortars is passed through cone-classifiers to Deister

sand-tables, the tailing from the latter passing to four

Dorr classifiers which separate sand from slime. The

sand product of the Dorr machines is then pulverized in

four 5 by 22-ft. tube-mills; the tube-mill pulp is carried

by three 10-ln. bucket-elevators to three cone-classifiers,

the oversize being returned to the Dorr machines for re-

classification, the slime passing to Deister slinie-tables. by

which it is re-concentrated. The tailing from the slimer

is then passed to six dewatering cones, each 16 by 18 ft.,

the clear water flowing to two 15 by 30-ft. tanks, and is

pumped thence to storage-tanks for use in the batteries

again. The slime from the dewatering cones is pumped

to Pachuca tanks, of which there are 12. each being 15 ft.

diam., and 47 ft. deep. After the aeration and cyanida-

tion takes place in the Pachuca tanks, the slime is passed

to Butters filters of 180 leaves, divided into two sections,

each section having three hoppers, with a 13 by 13-in.

Wheeler discharge valve for each hopper, through which

the clear solution passes to the precipitating department.

The power-plant contains five Babcock & Wilcox water-

tube boilers, each of 250 hp.; a Nordberg cross-compound,

two-stage air-compressor, with the capacity to deliver 1800

cu. ft. of free air per minute; four cross-compound Corliss

engines, three of which are direct-connected to that num-

ber of Allis-Chalmers generators. Each generator is a

3-phase, 480-volt, 600-ampere, 60-cycle machine. The elec-

trical equipment, including transformers, providing for the

delivery of power to all parts of the mill and to the Pal-

railla mine, is the most complete that can be devised. The

Allis-Chalmers Co, supplied the generators and electrical

equipment, while the Minneapolis Steel & Machinery Co.

constructed the power-plant. The Alvarado M. & M. Co.

is under the management of .John I. Long of Parral. The

mill was designed by Bernard MacDonald, consulting en-

gineer for the company. The construction work of the

mill was under direction of T. H. Gracey.
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Special Correspondence

KALGOORLIE, WESTERN AUSTRALIA

Gold Producfion for January.—Associated Mine.

—

Bullfinch Sampled.

—Golden Horse-Shoe Mill.—Boulder Perseverance.—Aufomafic

Pulp'Dislributers.

The January gold output of Western Australia was
valued at $2,535,000, some $165,000 less than the yield for

the same month of 1910, while dividends amounted to

$490,000, against $560,000. Development and general work
has proceeded along the following lines: The contemplated

shut-down of the Associated for a month to re-skid the

main shaft and overhaul the mill has taken place. The
shaft was fitted with jarrah skids 6 by SVi in. for 2000

ft. in depth in a little over two weeks, working three shifts

with two men in each of four gigs, and four winches.

Skips to hold about two tons each are being mads at the

mine, and should soon be finished. Advantage was taken

of the shut-down to do a little development work and fill

up stopes from the waste dump. The main hoist was
overhauled, as was also the mill engine and condensing

plant; while the low-pressure turbo-generator was com-

pleted along with its new switchboard. The new No. 7 '4

type K, Gates crusher is ready, and the milling, roasting,

grinding, and treatment departments were thoroughly

overhauled. Motors are installed for driving every part,

there being over thirty of them. The new plant has been

started, and so far is doing well, the usual little adjust-

ments being necessary. Treatment costs should eventually

drop to $2.40 per ton. At the No. 7 level of the Associated

Northern, the company has been diamond-drilling east and
west, but without cutting profitable ore.

The Bullfinch has been thoroughly sampled by the man-
agement, with the following interesting results, although

no estimates of reserves are announced: No. 1 shaft:

average 7 ft. worth $172 per ton, with rich ore on each

side; the west drift at 100 ft. is in 73 ft., averaging 9 ft.

3 in., assaying $250 per ton; good ore in the end and
average value of $172 per ton for whole drift. No. 2 shaft:

at 60 ft. average width 8 Mi ft., worth $77 per ton, with good
ore on each side; lode 21 ft. wide at 67-ft. depth. Water
shaft, 275 ft. southeast of No. 1 : from sinking on cross-

cut and short drift, width 16 ft., worth $26 per ton at 60-tt.

depth; now sinking in good ore. which is supposed to be

a continuation of the main lode at No. 1 shaft. The pros-

pecting shaft 500 ft. west of No. 1 is being sunk in iron-

stone ore at 23 ft., worth $11 per ton. It is a large body
and is improving with depth. Work on the other lodes in an
ore channel 200 ft. wide is not sufficiently advanced, but

is promising. In connection with the notorious Chaffinch

mine, the late manager and two Melbourne mining men
have been charged with conspiracy to defraud the public.

It is a peculiar business, and at present one fails to see

how the charge is to be proved. The railway is now open
to the Bullfinch field; so, within about three months, the

field has been provided with the telegraph, railroad, and
water supply. The last commodity is being sold now at

$1.20 per 100 gal., rather a difference from the former
price of $7.20 per 100. The Golden Horse-Shoe has its new
milling plant at work, comprising 170 stamps, more Wil-

fleys, tubes, and pans, and a tailing-wheel 60 ft. diameter.

The Great Boulder Perseverance is gradually increasing

its profit, although only treating $6.45 ore. It is a great

pity that the Great Boulder is not able to find any length

of payable ore at 2800 ft. It is not for the want of

energetic exploration by drill, driving, and cross-cutting.

The South Kalgurli has opened ore at 1500 ft., and work
at 1800 ft. is in progress. The affairs of one of our for-

mer big producers, the Westralia Mt. Morgans, 180 miles
northeast from Kalgoorlie, are being wound up. Develop-
ment work has failed to reveal more ore. To date 588,880
tons of ore has yielded $6,340,000; and $1,500,000 has been
paid in dividends. A modern 60-stamp mill, of 1600-lb.

stamps, and a complete cyanide plant ran successfully.

In the January ./ournal of the Chamber of Mines. W. R.

Degenhardt discusses the automatic pulp-distributers in

use at the Sons of Gwalia and Lake View & Star, for

feeding pans and Wilfley tables in those mills. In the

main, they consist of distributers which equally divide the

pulp into as many launders as there are pans. I have had
experience in feeding pans from mixers, from which a itipe

ran to each pan, and the feed was even; but with mixers

discharging direct into a launder with a gate for each

pan, the result was very unsatisfactory. An interesting

distributer at the Bunker Hill & Sullivan mill was de-

scribed by Gelasio Caetani in The Mining Magazine: and
the Kiddy distributer was described recently in The En-

gineering and Mining Journal.

NEW YORK
Interest in Porcupine. — Cocentration of Copper Refining. — China

Bond Issue.—Lumber in Mexico.— Consolidated Gold Fields Ex-

pansion.— Calumet & Hecia Merger.

The possibilities of Porcupine as a mining camp: the

possibilities involved in the attitude of the public: the

possibilities in the way of promotion enterprises, are absorb-

ing the entire attention of the Eastern mining markets.

Railway shares and the industrial issues traded in on the

New York Stock Exchange have aroused no ijublic interest

for many months. It is not at all surjjrising. therefore,

that a show of interest throughout the country should be

immediately, almost instantly, followed by a flood of pro-

motions. "The Porcupines' have already achieved some-

thing of a market triumph in that all the activity is

centred in these issues. The trading in these stocks in

the open market has grown to such proportions that there

is some talk of the formation of a new mining ex-

change to be organized under the Canadian laws, to handle

Map of Eastern Canada.

Porcupine stocks exclusively. It is not as yet known
whether such a move can obtain the sanction of the New
York Stock Exchange authorities or not. There is no ques-

tion but what the Stock Exchange houses are about as

hungry for business as are the outside curb brokers. The

leader is HoUinger; a large interest in this company is

said to have been taken by Bewick, Moreing & Co.. with

the result that London has been buying the stock, thus

making an excellent market on this side, where it has

been easily advanced to $10.50. The company has a cap-

ital of $3,000,000; 600,000 shares of a par value of $5.

On the basis of the market for this week, the property

would have a valuation of $6,000,000. The Dome property

is organized as a close corporation: bids have been made

in the open market of $80 for the stock, which would be

giving that property a market value of something like

$16,000,000. The day is counted wasted that does not see

a new issue added to the list, and the activity of the
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traders can only be likened to a bunch of ravening, half-

starved dogs at feeding time. It has been many a weary

day since the outsider has come into Wall Street, and

the few who are venturing now are fallen upon with an

enthusiasm that stops short of murder only. One of the

well known brokers of the Street was asked what he

thought about the future of the market in Porcupine

issues. His response was: "They will sell 'em the ice-

fields 'Doc' Cook traveled over going to the pole if the

people will keep on buying." The one absorbing problem

at the moment is whether the present movement is the

first lift of a great flood-tide or just a ripple that will

pass as quickly as it came. The supporters of the camp
are all pointing to the investment of English capital, by

the Bewick-Moreing people, the Consolidated Gold Fields

of South Africa, the MacArthur-Forrest company of Glas-

gow, and others, as being indicative of great possibilities.

Coppers are for the time neglected. The International

Smelting & Hefining Co. is extending its activities. The
Raritan plant of the company is to handle the blister

from the British Columbia Copper Co.; the Miami blister

will also go to the Raritan plant for refining, after being

sent from the Miami to smelter at the Greene-Cananea.

Perhaps this forms as patent an illustration as any of

the concentration already accomplished in the making,

handling, and selling of copper. Ores from British Colum-

bia and from Arizona alike pay tribute to the Standard

Oil interests as represented by the International Smelting

A Refining Co. In truth, this element is also the predom-

inant reason for the lack of interest In the general stock

market and is the main cause of the public interest mani-
fested in a possible new. goldfield. The individual very

naturally prefers to get into a field where individuals

€an still play a part, and to avoid commitments in a

field where the domination by large interests is as com-
plete as it has come to be in railways and the larger In-

dustrials. In copper, the centralization of interests can
only be likened to the movement that took place when the

iron-ore and steel-mill interests were gathered into the

l)resent steel trust. The various steps are now being made
without attracting much attention. Butte & Boston is

soon to be wound up, and, like the Boston & Montana
and the Trenton, will cease to have a separate corporate

existence. There are some enormous vital economic prob-

lems to be worked out in the future as to centralization

of control of great natural resources. More has been
heard recently perhaps in regard to timber, lumber, and
coal than in regard to copper, but there is no more
striking example of the elimination of the individual and
the concentration of ownership than the present situation
in copper.

The final financing of the Chlno Copper Co. has been
arranged for by the issuance of $1,000,000 in promissory
notes, maturing July 1 next, at which time there will

Tie a $2,500,000 bond issue made which has already been
underwritten by Boston interests. The note Issue is made
necessary by reason of the fact that the charter of the
Chino Copper Co. forbids any increase in the capital stock
or the incurring of any indebtedness in excess of $1,000,000
within a period of two years from the date of the organi-
zation of the company, which was June 9, 1909.

The disturbance in Mexico has ceased to frighten the
Eastern Investors. It is believed in the East now that
within a few weeks tranquility will be fully restored. In
the meantime. It may be said that the so-called revolu-

tion has not apparently interfered with the operations of

the active mining companies.

The American Finance & Securities Co., which owns,
through its subsidiary, the Guanajuato Mines £ Reduc-
tion Co., the old Valenciana property at Guanajuato. Mex-
ico, credited by history with being the greatest single pre-

(ioiiH metal mine in the world, is about to embark in the
luml)er field. The company is now offering to the public

a $4.1100,000 bond issue, the proceeds to be used in the

purchase of a tract of timber land on Vancouver Island.

Mr. .(ohn Hays Hammond is to become once more prom-
inently identified with the Consolidated Gold Fields '

of South Africa, Ltd. This company has recently in-

creased its capital by the creation and issuance of $6,250,-

000 of second preferred cumulative 69c stock. The pro-

ceeds of this stock issue are to be utilized mainly in the
mining enterprises recently undertaken on this side of

the water. Mr. Hammond is to head a staff of consulting
engineers to act for the company and to have headquar-
ters in New York.

The management of the Calumet & Hecla is considering
the erection of a second plant for the treatment of old
sand. The new plant is to be equipped with tube-mills,

and it is thought a higher recovery can be effected than
is obtained now by the first plant which Is treating the
tailing from the mill. The hearing on the restraining

order preventing the merger of the Calumet & Hecla and
the Osceola has been adjourned from Grand Rapids to

Detroit, Michigan, and is now proceeding before the United
States District Court.

LONDON
Hodgkinson Patents.— Soda Deposits in East African Protectorate. —

Transvaal Mining.—Mysore Gold Mines.

Some sensational paragraphs have recently been pub-

lished in the English and American papers relating to a
new process for refining salt, invented by James Hodgkin-
son, of Bowman, Hodgkinson & Co. Announcements in

the American dally papers of new discoveries are usually

exaggerated, and it is advisable to state the facts of the

case. In the present case Mr. Hodgkinson's invention

relates to an improved method of refining brine, and it

is reported in America that United States capitalists have

paid a million pounds for the rights. There is not much
profit in salt-refining, and Mr. Hodgkinson would be de-

lighted to part with his Invention for so large a sum,

just as Lord Lansdowne would be glad to sell an old

oil painting for £100,000 to any millionaire in America

that wants it, or as the shareholders in the White Star

Line were pleased to sell their shares through J. Pierpont

Morgan for four times their real value, when they had

the opportunity forcibly offered them. The Hodgkinson

English patents have been provisionally acquired by the

Salt Union, but they will not be bought until the value

of the process has been proved.

In various parts of the world natural deposits of soluble

salts are found. The deposits of potash salts at Stassfurt,

Germany, are perhaps the most renowned, and those of

borax in California are of hardly less importance. An
unusually large deposit of natural soda has been found

in the British East Africa Protectorate, at Lake Magadi,

not far from the Uganda railway. A company has been

formed in London for the purpose of working it, under

the auspices of H. Samuel & Co. of 'Shell' oil fame, and

Wernher, Beit & Co., and £1,250,000 in cash has been

raised for the purpose of building a branch railway and

the necessary plant for treating the soda. The deposit

consists of trona or urao, sometimes called sesqui-carbonate

of soda. This salt is composed of two molecules of bicar-

bonate, one of monocarbonate, and three of water. It has

been found from time Immemorial in Egypt and other

parts of north Africa, and more recently in Hungary,

India, and Western America. It has generally been formed

by the evaporation of sodium carbonate solutions, and as

it is taken away more is deposited. The deposit at

Magadi is so extensive that there is every reason to

believe in its commercial value. The method of treatment

will be to heat it to a dull red, thus expelling water and

forming soda ash. This treatment will not only produce

a readily salable product, but it will expel all the water

and part of the carbonic acid, and so reduce the bulk

and weight of the material shipped. The heat required

for this treatment will be supplied by oil fuel. Unlike

many deposits of the kind, that found at Magadi is prac-

tically free from admixtures of other salts, such as sodium

chloride and sulphate.

The gold mines in other parts of the Transvaal than
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the Rand have given much trouble to English investors.

A good example of this is the Lisbon-Berlyn Company
which was originally formed in London in 1885 to acquire

properties in the Pilgrim's Rest district. This company
has been reconstructed no less than five times. The last

time was in 1906, when the control passed to the Hamil-
ton-Ehrlich group. E. T. McCarthy was then made con-

sulting engineer, and a drastic reorganization of mining
and milling methods was made. The old properties, Lis-

bon and Berlyn, were abandoned, and the work concen-
trated on the more recently acquired Frankfort property.
The deposits are found in bedded form intercalated be-

tween dolomite and shale. There are two principal beds,
the Theta and Bevitt's, the latter 250 ft. above the former.
Their outcrops have been traced for a considerable dis-
tance, and the amount of ore must be immense. The ore
is oxidized at the surface, and as the drifts go in, pyritic
ore is found. So far the treatment of the oxidized ore
only has been considered. The old plant was in a dilapi-
dated condition, and it was decided to build an entirely
new one on modern principles. The new plant was com-
pleted in November, and the old plant was kept running
until the end of June. The new mill contains 20 stamps,
amalgamating tables, tube-mills, cone-classifiers, sand
vats, and Brown agitators, otherwise Pachuca vats. The
capacity is 3000 tons per month, but so far it has not
been possible to treat more than 1300 tons per month
on account of lack of water. To make up for the deficiency
of water-supply, a gas power-plant has been ordered and
should be ready for use in May. The recovery in January
was 86%, which is a great improvement over the results
obtained in the old plant. In spite of the drawback o(
short power, profits have been made since the starting
of the new plant amounting to £3948 during the four
months, November to February, inclusive. Mr. Hunter,
the manager, estimates that the ore blocked out on Sep-
tember 30 amounted to 19,615 tons, averaging 9.8 dwt.
The amount of development work done during the year
was 8115 ft., and 2.6 tons of payable ore was uncovered
for each foot of work done. Prospecting has been renewed
at the Lisbon and Berlyn properties, and a number of
rich leaders have been found on the former. Probably
the company will not work these, but they will be let on
rent or royalty to tributers.

In a recent issue I gave a history of gold mining in
India, and I recorded that some of the old mines were
now in as productive and promising a condition as ever.
John Taylor & Sons, the managers of the mines in the
Kolar district of Mysore, do not jjublish anything but
official news, and any Stock Exchange speculation that
takes place is due entirely to outside influence. Just
recently adverse lumors have been circulated about the
premier mine of the district, the Mysore. Of course, a
mine that has been a regular producer for 25 years and
is down 4000 ft. may be supposed to have, by the law of
averages, an expectation of life that does not warrant the
present quotation of 10s. shares at £5 10s., although the
year's dividend has been llo'/r. the reserves sufl^icient for
4 years, and the developments satisfactory at a greater
number of points. It is well, under the circumstances,
to quote the report for 1910, so as to show that adverse
reports are mere inventions. During 1910 the largest
yearly amount of ore was treated, and the largest yield
produced since the commencement of operations, and
though the deepest workings are 2800 ft. vertical from
the surface or 4000 ft. on the incline, the ore reserves and
the development results are as satisfactory as at any time
in the history of the mine. These facts are naturally a
cause of great gratification to such old believers in the
Kolar district as Captain McTaggart and General Beres
ford, and, of course, to John Taylor & Sons. During 1910,
246.425 tons of ore was crushed' in the stamps, and 201,056
oz. bullion recovered by amalgamation; in addition, 190,530
tons of tailing was cyanlded and yielded 27,631 oz. The
total production of gold was worth £895,467, which was
£600 more than during 1909. The yield since 1884 has

been £12,575,989. During 1910 the working cost was
£355,489, royalty to the Mysore government £47,910. in-

come tax £25,131, depreciation £8503, and expenditure on

plant, etc., £73,524. The dividend absorbed £350,750, which

was at the rate of 115%, and £40,000 was placed to the

reserve fund. The actual amount of profit was apparently

less than that for the years 1904 to 1907, but it must be

remembered that nowadays all expenditure is charged

against revenue instead of as in former times special

expenditure being provided for by the issue of new shares.

For some years the grade of the ore has been slightly

diminishing, but improved methods of mining and extrac-

tion have more than counterbalanced the fail in contents.

In fact, the costs per ton during 1910 were 4s. less than

those for 1909. During the past year, 32,383 ft. of devel-

opment work has been done, and the ore reserve has been

increased by 87,803 tons, standing on December 31 at

1,100,453 tons. The report by the superintendent, Arthur

Gifford, shows that the developments continue to be satis

factory. The equipment of the new vertical circular shaft.

Edgar's, sunk for the purpose of facilitating operations

in the northern part of the mine, has been completed for

some time, and the surface i)lant is now being erected.

It is proj)osed to sink another vertical shaft with circular

cross-section at the southern end; the present shaft Is not

convenient for hauling, and the winding engine has corns

to the limit of its capacity. The new shaft will be 16 ft.

diameter and is to be sunk to 2400 feet.

MEXICO
Transportation of Ores Interrupted. — Smelting Operations Curtailed.

—Mines Short of Blasting Powder.— Electric Power in )alisco.—

Mining Operations in Hostotipaquillo. — The Maiapil Copper

Mines.

Railroad communication with Chihuahua from the south,

interrupted by Mexican rebels a few weeks ago. has beei\

re-established, and if it can be maintained the Chihuahua

smelter of the A. S. & R. Co., the Santa Eulalia mines,

and other concerns will not be forced to shut down. The

smelter was running short of fuel, and the mines of fuel

and explosives. The Mexican Central line between Chi-

huahua and El Paso continues out of commission, and due

to this interruption and to traffic interruptions on the

Mexico Northwestern, the El Paso smelter, also an A. S.

& R. Co. plant, has been forced to curtail operations. Rebel

activity at the Naica camp in Chihuahua, and the tra'fie

interruption south, have affected botii the San Luis Potosi

and Torreon smelters, by stopping shipments from the

lead mines of the Compaiiia Minera de Naica. The latter

has been unable to close its old contract with the San Luis

Potosi plant, or to start deliveries under its new 300.000^

ton contract with the Torreon plant. The company has

been supplying an average of 4000 tons per month to the

San Luis Potosi smelter, and has still to deliver about

2000 tons. When the rebels became active in Dui-ango, some

time ago, the Government extended its order against trans-

portation of explosives to the railroad lines in that State,

and as a result it was recently announced that the Velar-

deiia smelter and mines of the American Smelters Securi-

ties Co. would be closed April 1. Later, however, it was

stated that the Government had consented to allow ship-

ments of dynamite, and the threatened shut down probably

will not take place. Mine operators of the Parral districi

of Chihuahua are in need of dynamite, and early shii)

nients will be necessary to enable them to continue opera-

tions. The question of supplies has become serious iu

some of the Chihuahua mining camps, forcing companies

to suspend work. Recent rebel activity along the Nacozari

railroad, in Sonora. has caused apprehension among the

mining companies dependent on that line for supplies and

the transportation of their products. These include the

Moctezuma Copper Co., and the Lucky Tiger Mining Co.

The occupation of Cananea has been threatened by the

rebels, but so far no attack has been made. The cutting-

of railroad communication with Cananea would force ihp'
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Cananea Consolidated to cease operating, througli inability

to secure fuel oil. The Mexican Congress has suspended

certain constltutionv.l guarantees for six months, making

all classes of rebel depredations subject to summary pun-

ishment. Jose Ives Limantour, the finance minister, has

returned to Mexico from Europe, and interesting develop-

ments are expected. President Diaz has announced that big

tracts of land will be purchased and divided by the Govern-

ment, and sold on easy payments. The mobilization of

American troops near the frontier has caused much specula-

tion and some uneasiness.

The transmission of power over the new line of the

Chapala Hydro-Electric Co., of Guadalajara, has been com
menced. The Amparo Mining Co., of the Etzatlan district

and the El Favor Mining Co., of the Hostotipaquillo dis-

trict, of Jalisco, are receiving current. The Amparo com-

pany has a credit on its power contract of 1*G3,000, the

contract specifying a penalty of 1*100 per day for failure

to deliver power from July 1, 1909. Under a simi-

lar i)rovision. El Favor will be credited with i*50 per day

from October 1, 1909. In the Hostotiimquillo district a

pole-line has been built from the El Favor camp, where

the tower-line ends, to the reduction plant of the Virginia

& Mexico Mine & Smelter Co., of Richmond, Virginia, and

the company's mines were shut down last year. The plant

will be operated under a lease by the Espada Mines Co.,

and an aerial tramway will be built to deliver ore. Pole-

lines will be built to the Casados, Amajae, Mololoa,

Mirador, and other properties in the district. Ore ship-

ments, resulting from development work in the Casados

mine of the Consolidated Mining Co., run from 1*15,000 to

1*20,000 per month. Work is in progress on a 150-ton re-

duction plant. The Amajae Mines Co. is completing the

remodeling of the old Amajae reduction works, and will

have a 75-ton sucton plant in operation within a few months.

This company has develoi)ed 50,000 tons of ore in the

Trinidad property, and will build an aerial tramway to

give the mine connection with the mill. Work has started

on a 15-stamp concentrating and cyaniding plant for the

Mirador Mining Co. The power contract of the Amparo
company calls for 700 hp. at 1*100 per horse-poweryear,

and a big saving in oiierating costs is certain. In 1910

Amparo earned profits of 1*637,000. and paid 12'/{ on its

capital of $2,000,000.

To avoid, it is said, possible forfeiture of the concession,

the Franco-Espariol Bank syndicate, financing the projected

railroad across the northern part of the State of Zacatecas,

has purchased all rights of the Madero interests. Gustavo
Madero, a brother of FranciscQ I. Madero, interested the

French in the project, and obtained from the Zacatecas
government a guarantee of a'', on the money invested for

20 years. It was recently announced that work would be

commenced April 1, but the present trouble in Mexico may
delay construction. The line will extend from Camacho,
on the Mexican Central, to Mazapll, with a branch to the

Bonanza mining camp. According to the plans, the Bo-

nanza line will eventually be extended to Gomez Farias,

on the National. The line will be of much importance to

the mining industry in northern Zacatecas. It is stated

that the same French interests may take over Coahuila
coal properties owned by the Maderos. The Mazapll Coj)

I)er Co.. the most important of the mining concerns of

Zacatecas. in 1910 earned about 20'/c on Its capital of

£300.000. The company is continuing its policy of devoting
a large part of its earnings to betterments and extensions.

The Santa Rosa Mining Co.. recently launched in London
by the Exploration Co., Ltd.. to operate the Santa Rosa
properties in the Mazapll section of Zacatecas. is proceed-

ing with plans for a reduction plant at the mines. Under
an option, the Exploration company spent a large sum in

development work, and a few months ago took over the

mines. The Clement Williamson Interests were the former
owners. In February the Cananea Consolidated Co|)per Co.

produced 3.906.000 lb. of copper. 9X.424 oz. of silver, and
4fiX oz. of gold. The copper production was 300,001) lb.

greater than in January, and the heaviest of any month
since last July,

JOPLIN, MISSOURI
American Zinc, Lead & Smelting Co. Secures Rich Leases. — Recovery

of Slime Key to Profitable Mining. — Open Pit Mining at Galena,

Kansas.—Zinc and Lead Notes.

The biggest deal in the history of the Missouri-Kansas-

Oklahoma zinc and lead district is pending, the American
Zinc, Lead & Smelting Co. havii.g taken over 640 acres

of the Charles B. Guinn land, in the sheet-ground dis-

trict northeast of Webb City. The lease carries with
it an option to buy the fee within a year. The ex-

pansion of the American company's holdings is consid-

ered convincing evidence that this colossal company, the

largest operating in this district, has found it cheaper to

mine its own ores than to purchase them in the open
market, despite reports that operations in the thin sheet-

ground districts, where the ore-content will not run more
than i'/( of the material milled, have been at a loss. The
American company, working in ground that is recognized

as the thinnest regularly producing area in the district,

has made the largest ore returns of any of the companies.

The Guinn leases carry virtually the same grade of thin

sheet-ore. Big producing companies now operating on
the Guinn land are the Hea Lead & Zinc Co., the Ground
Floor, the Ice Plant, the Osceola, the Electrical, the Home
Run, the Holdout, and others. All these companies operate

large plants, ranging in capacity from 200 to 500 tons

|)er shift. Several of the companies work a number of

mills. The total production from this property has been

well up toward the top of the Webb City lands. The pro-

duction coupled with that from the present big mines of

the American company will bring the aggregate to approx-

imately 1,300,000 lb. of zincblende and 800,000 lb. of lead

ore weekly, and this is a very conservative figure, espe-

cially the blende, which, under favorable circumstances,

could easily aggregate 2,000,000 pounds weekly. H. S.

Kimball, president of the American company, and J. H.

Polhemus, general manager of the mines, have gone to

Wisconsin with the view to considering the erection in

this district of an electrostatic separatlng-plant similar to

the ones now working in the Wisconsin zincfield and in

the Western zinc district.

At the mill of the Oronogo Circle Mining Co., operating

on the Granby Zinc & Lead Co.'s property at Oronogo,

especial attention is given to the recovery of slime,

and a new process, by which even greater recovery may
be made, is receiving attention. After the tailing has

been dewatered over a revolving screen, it passes onto

a second revolving screen and then to the third. The first

revolving screen has been in use several months and has

proved successful. The two additional screens have just

been erected, and the percentage of slime saving is being

watched with interest. The screens are of 1%-mm, mesh,

are 4 ft. in diameter and are 3 ft. long. At intervals of

10 in., wooden sections or paddles are Inserted, these

are 6 in. wide and run the length of the screen. They

may be removed and new ones slipped in place promptly.

These dividing partitions prevent the tailing from slip-

ping when it is precipitated on the surface of the slowly

revolving screen. Troughs, passing through the screens,

receive the slime-laden water th»t passes through. At the

first trough, the one passing through the revolving screen

installed a number of months ago, the saving of the slime

is about 70%; through the second revolving screen about

22'/, of the slime passes, and through the third screen

S''/r passes, thus making the total recovery 100%, accord-

ing to the estimates of the company. This slime-laden

water passes into settling-tanks. From the first tank it

passes into a second, then into a third, from which it is

permitted to flow into the sludge-pond. After passing

through the third tank it is clear, yet despite this fact,

a small percentage of slime escapes, and an occasional

cleaning of the sludge-pond becomes necessary. The plant

is equii)ped with ten sludge-tables.

Zinc ore, which outcrops in lodes, and which comea

to within 5 ft. of the surface over the greater portion of

the lease, is being mined from a 5-acre tract of the Wind-
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•sor land at Galena, Kan., by the Galena-Open Cut Mining
Co., a new concern composed of Niagara Falls capitalists,

which has just been incorporated. The tract has been
mined in the old-style manner of driving for more than
30 years; ore has been worked down to the 100-ft. level

In the early-day mines. The new company has opened
a pit, 100 ft. across and 50 ft. deep, and has erected a
concentrating plant with a capacity of 200 tons per shift.

Everything from the surface down is shot in and milled.
An inclined tramway leads down to the level of opera-
tions. When it becomes necessary to go deeper the com-
pany intends to take up a stope 30 ft. high.

Tailing-mills are handling the product of the old mines
of the Alba district, which was considered the phe
nomenally rich quarter of the district a number of years
ago. Pew of the mines are now operating, but the re-

working of the tailing is netting a profit to the operators.
The ore of the Sitting Bull mine, on the Brinkerhoff land,
at Toms Station, north of .Joplin, is showing the almost
unbelievable record of running 60% zincblende, mill re-

covery, and the tailing is not well cleaned at that. The
ore is found at 187 ft., and occurs in a veritable mud-hole,
requiring the closest kind of timbering. It is the richest
recovery ever made in the district from a mine of any
size, but, due to the pockety formation of the ground,
no assurance is felt by the operators that it will long
continue so rich. Prior to mining this land, Jess Short,
the superintendent, sunk a drill-hole in the centre of a
hog-wallow. Other holes were sunk near-by, and all

showed more or less pay-ore.

GLOBE, ARIZONA
Drill Work at Arizona Commercial.—Opening Summif Vein at 600 Ft.

— The Miami Mill. — Inspiration Development. — The Live Oak,

Warrior, Superior, and Boston.

Recent drill prospecting at the mine of the Arizona Com-
mercial Co. has disclosed high-grade ore below 1000-ft.

depth. This is in line with the predictions of those familiar
with the ijroperty, based upon the evidence of extensive
leaching in the upper levels of the mine, presaging a zone
of secondary enrichment beneath. The diamond-drill
passed through 14 ft. of 16% copper glance at a depth of

1000 ft., and cut into a body of 11% sulphide ore at about
1200-ft. depth. The drill did not penetrate the latter, being
withdrawn after boring into the sulphide 10 ft. The con-
tract of the drilling company had expired, and as the
Arizona Commercial management had decided to sink im-
mediately and explore that section with drifts and cross-

cuts it was decided not to resume drilling until the 1000-tt.

level is opened sufficiently to install the air-drills there.

At the summit mine cross-cutting has been commenced at

the 600-ft. level, to open the Pasquale vein 500 ft. west. If

the size of the vein and the grade of the ore at this depth
are similar to those above, where the vein contained chalco-
pyrlte sampling 307p copper, and widened from 10 in. at

the 200 to 4 ft. at the 400-ft. level, the Summit will become
one of the best copper properties in the Southwest. The
30% ore occurs in a streak within an 8-ft. vein carrying

167c copper at 400-ft. depth. A 200-ton concentrating mill
will be built at the Summit as soon as the equipment can
be placed on the ground. The old dumps of the mine con-
sist of concentrating ore of high grade, and abundance of

ore of lower grade has been exposed in the mine. A hoist-

ing-engine and air-compressor have been moved to the New
Keystone group from the Miami, and operations there will

be resumed soon. Work at the Copper Reef continues, and
considerable ore has been found at the face of the Cali-
fornia adit, now about 750 ft. from the portal. The value
of the ore is not definitely known, but it Is probably of

commercial grade. The stockholders will meet at Globe,
April 23, when doubtless it will be decided to push de-

velopment work at an increased rate.

The Miami Copper Co.'s concentrator is in operation,
three units handling ore the last day of March. Every-
thing in and about the mill and mine has been ready for

operation since March 14, but the non-arrival of 14-in. pipe

for the water-line from the pumping plant at Burch to the

mill delayed full operation. Units 2, 3, and 4 are com-
plete, but units 1, 5, and 6 will not be in operation for

some time because portions of the equipment have not yet

arrived. Considerable water is being supplied by a tem-

porary 8-in. pipe-line, and while the three units now run-

ning are handling about 900 tons of ore daily, they are ex-

pected to treat 500 tons each per day when in perfect run-

ning order. At the mine the caving method is well started

and working with precision. Electric locomotives are in

use underground, hauling the ore to the ore-pocket at the

south side of shaft No. 4. The hoisting engines, cages, and
skips are in perfect order. There is now a considerable

tonnage of concentrate in the cement tanks on the western

side of Miami butte. The mill is on the top and eastern

slope of the butte; a tunnel leads through the hill, and the

concentrate is passed from the mill through it by means
of a trough, and is emptied into six cement tanks at the

farther end of the tunnel, where it it dried by vacuum
pumps, set beneath a false canvas bottom in the tanks. The
Burch rolls are apparently a success. They differ from

other ore-pulverizing machinery in that one of the rolls is

moved slowly back and forth in the direction of its axis,

thus preventing the grooving that limits the life of station-

ary rolls. The expected selection of the Inspiration's con-

centrator-site has not yet been made. Company surveyors

have been at work near Wheatfields, ten miles northeast of

the mine, but nothing definite has been done toward pro-

viding for a site there. The placing of a mill at that point

would involve building a branch of the Arizona Eastern

railroad along the survey of its proposed Globe-Durango

line. Development undoubtedly would yield a water-sup-

ply three miles west of the mine, as drilling by the Cactus

company tapped what is apparently a large underground

flow in that region. This company's Colorado shaft is

finished, and a pocket has been cut on its south side. Sta-

tion-cutting is almost completed and a drift will be started

early in April to connect with the 500-ft. level of the Joe

Bush shaft. This drift, a portion of the main haulage-

level, will contain a 36-in. gauge track when finished.

Churn-drill holes 1001 and 1007 are still in ore. Hole 1008

passed through the ore at a depth of 450 ft. No. 1009 has

just been started. Between 10 and 15'/i of the Inspiration

ore is being found in granite. Various tables are being

tested at the Inspiration's 75-ton test mill.

Two shafts are being sunk on the Live Oak group. The

old shaft is being sunk from its former 308-ft. station. It

will be sunk 70 ft., to a point about 180 ft. below the adit

that formerly exposed the sulphide orebody. At the bot-

tom of the shaft a new station will be established and the

work of blocking out the orebody will be begun. The new
shaft, work on which began April 1, is situated on the

western part of the company's ground, about 1600 ft. west

of the old shaft. The new one is to be sunk to a depth of

1200 ft. The ground it will open has been proved by drill-

hole 38. The drilling at the Live Oak continues to give

favorable results. Ore 200 ft. thick was penetrated in hole

50; 47 Is still in ore at 950 ft., and the other holes are show-

ing satisfactory progress. The Warrior Development Co.'s

underground exploration is progressing as usual, and churn-

drilling will be begun soon. The main west drift is still

in ore at about 140 ft. east of the Winnie shaft and less

than 500 ft. from the Warrior's west side lines. From 100

to 125 tons of 9'/.% ore is being shipped daily to the El

Paso smelter. The Superior & Boston company recently

completed the raise on the Great Eastern vein from the

800 to the 600-ft. level, which marks the last of the ex-

tensive dead work that has been necessary in this mine

durin.g recent months. It provides ventilation and estab-

lishes a channel for extraction of the ore developed on the

600-ft. level, and along the raise. A drift is being driven

in a southwesterly direction from the 1000-ft. level to cut

the Great Eastern. When the vein is reached the drift will

be extended along its strike, and a cross-cut will be driven

north to cut the Old Dominion fault.
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General Mining News

ALASKA
KKNAI I'EM.NSl'LA

The placer-mining claims recently staked on the Kenai

river cover an area of nearly a mile in width on each

side of the stream, and extend along its course from

Skilak lake as far as the town of Kenai. This river flows

through a broad valley in which are extensive deposits

of gravel, believed to be rich enough in placer gold to

make this a profitable dredging field. It seems certain

that the gravel will be thoroughly tested next summer.

PBINXE WILLIAM SOUND

The Cliff mine, near Valdez, has a stamp-mill which was

operated profitably last year, and it is to be started again

this month with increased capacity. The Cliff is a gold

mine, and some dividends have been paid out of its pro-

ceeds. It is owned mostly by Valdez people.

ARIZONA
COimSK (Ol NTV

The Bisbee-Sonora Development Co. has maintained a

small force of miners on development work during the

last four years, and it now has a sufficient tonnage of ore

exposed to enable it to ship ore to the smelter regularly.

The property is situated in the Chiricahua mountains, 18

miles from Rodeo station. The orebodies are opened by

Copper Quttn Power Plant.

adits to a depth of 400 ft. The ore to be shipped samples
$40 to $50 per ton.

The Copper Queen Co., which operates the Copper Queen
mines at Bisbee, and the big smelting plant at Douglas,

smelted. 589,900 tons of ore in 1910, recovering therefrom
122 lb. of copper per ton, an aggregate for the year of 71.928,-

357 lb., which was produced at the cost of G.5c. per pound.
The company marketed its product at an average price

of 12.826c. per pound. The Lowell shaft of this company,
at Bisbee, has reached a depth of ICOO ft., at the bottom
of which a station has been cut, and driving has been

commenced at the 1500 and 1600-ft. stations in the direc-

tion of the Sacramento. A new shaft, to be known as

the Dallas, has been begun, on which three shifts per day
will be employed, with the expectation of sinking at the

rate of 100 ft. per month. A pipe-line, connecting with
an air-compressor at another plant, ha.s been laid to supply
power for the drills. This sinking is expected to extend
to a depth of 900 ft, in limestone before cutting the ore-

body.

The Hartford-Arizona mine, in charge of Henry Ham-

burg, is to have an aerial tramway, two miles in length,

to carry the ore from the mine through a box canyon to

the shipping bins. A 125-ton steam boiler was put in

lately at the mine. The property is in the Huachuca moun-
tains. High-grade gold and silver ore is being shipped

regularly from the Herschel mine, at Tombstone, the min-

ing operations being under direction of Douglas Gray.

GREENLEE COUNTY

The New York-Arizona Gold & Copper Co., which has

developed bodies of gold and silver ore in the Clifton-

Morenci district, is making tests to determine the method
of extraction best suited to the ore. It is anticipated

that a cyanide plant will be erected.

PI.MA COUNTY

The Arizona Con. Smelting & Mining Co., organized in

New York, is said to be considering bids for the construc-

tion of a smelting plant within three miles of Tucson. It is

stated that the smelter and accessories are to cost $350,000.

H. A. Thompson, the manager, is entering into contracts

with mine operators for securing their ores.

The Twin Buttes Mining Co.. which has thoroughly de-

veloped its copper mines at Twin Buttes, situated 20 miles

south of Tucson, and which has been shipping about 2000

tons of ore per month to the El Paso smelter, is consid-

ering the recommendation of Michael Earle, president of

the company, to discontinue its shipments, and begin the

construction of a smelter of 350 tons capacity at the prop-

erty. It is said the orebodies have been opened in 20

different places, and that the ore samples 6 to 10% copper.

The superintendent is J. E. Higgins. formerly of Butte,

Montana. The company has a narrow-gauge railroad ex-

tending from Tucson to the mines.

YAVAPAI COUNTY

The Eleanor Placer M. Co., with Joseph Mackin as man-

ager, has its gold dredge in operation on French gulch,

with plenty of water for floating the boat. W. J. Deam
has taken the contract to drive a 1000-ft. adit on the

grounds of the Copper Queen Co., on the Agua Fria river,

five miles east of Mayer.

CALIFORNIA
m:TTE COUNTY

Natoma dredge No. 8, which has been operating about

two months at Folsom, has proved so satisfactoi-y that

the Natoma Consolidated Dredging Co. is building what

is to be Feather River Dredge No. 3, of the same capacity

and pattern as the former; but No. 3 is being built on

the company's ground at Thermalito. This dredge is 150

ft. long, 60 ft. wide, and has a chain of 15-cu. ft. buckets,

capable of digging to a depth of 55 feet.

The Wyandotte quartz mine, belonging to John McBain

of San Francisco, has been leased to S. Foden, also of

that city, who Is to operate it this season. It is said to

be a paying mine, and the lessee has provided an air-

compressor and power-drills, and has employed 10 miners.

ELI)OKAI)0 COUNTY

The Hydro-Electric M. Co., composed of Colorado mining

men, has acquired the French Hill claims, situated three

miles north of Greenwood. The property covers a system

of veins and reefs on the Mother Lode. Work on a small

scale has been conducted for many years, the ore taken

out having been treated in a 10-stanip mill that was built

in early years of mining.

KKKN COUNTY

The Mascot mining claims, four miles south of Rands-

burg, are being developed with good results. Five tons

of gold ore taken from the vein recently opened is said

to be worth $150 per ton. The general average of ore in

a shoot 5 ft. wide is reported at $35 per ton. The claims

belong to Powell and Humphre.vs. C. G. Illingworth and

associates are mining high-grade ore on the 300-ft. level

of the Pearl Wedge claims, in the Stringer district. They

recently milled 15 tons at the Osdick plant. J. Cronan

and Fred Williams, having a lease on the William R. mine.
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in Springer district, opened a 2-ft. vein of ore assaying

$40 to $50 per ton. Tliis is a recent discovery, and is

considered important. The claims belong to Houser broth-

ers, F. Williams, and P. Byrne.

NEVADA COUNTY

The Coan mine, owned by a Pittsburg company, and in

charge of D. McGonlgal, has been equipped with a 10-

stamp mill, and a new hoist. Five of the 10 stamps are

in operation on ore being taken from the old workings.

In the meantime, an incline shaft is being driven, by

which the mine is to be more thoroughly developed. The
Holbrook mine, at Grass Valley, has been leased for three

years to H. Reber, O. A. Edholm, E. C. Webster, John
Bolander, D. D. Enyeart, and T. K. Richardson, who con-

template sinking a new shaft for the purpose of tapping

the gravel channel, which they believe is an extension of

the Blue Lead channel. It is estimated that the bedrock

will be reached at a depth of 125 ft. Hoisting and pump-
ing equipment has been purchased.

I'LACEU COUXTY

The Annie Laurie and Red Bird mines, situated near

Colfax, have been examined recently in the interest of

San Francisco men who have under consideration the pur-

chase of those properties. Both are gold-quartz mines.

KIVEB-SIDE COUNTY

The Calzona Mines Co. and the Steece Copper Co. are

operating in Riverside mountains, situated near the Colo-

rado river, and not far from the Parker branch of the

Santa Fe railroad. The Steece company has a 380-ft. shaft,

and is still sinking. The Calzona has a shaft, also, where
a gasoline hoist was installed some time ago. The ore

found in these properties consists of copper-iron sulphide,

accompanied by some gold.

SIIA.STA COUNTY

The copper output of the First National Copper Co.,

operating the smelter at Coram, was 260,000 lb. less for

February than was the January production. The January
output consisted of 932,000 lb. copper, 41,232 oz. silver,

822 oz. gold; the February product was 676,705 lb. copper,

28,373 oz. silver, 526 oz. gold.

.SIKBRA COUNTY

The Four Hills mine, situated in the region of deep snow,
half way between Sierra City and Johnstown, is attracting

attention by reason of the recent opening of a shoot of

ore in that mine, samples of which are said to have assayed
$100 per ton. This mine is on the same mineralized zone
as that on which the Sierra Buttes, Plumas-Eureka, and
Jamison mines are located. The Four Hills belongs to

Hood & Breesi, for whom J. B. Lassiatt is acting as super-

intendent. Mr. Breesi is a New Yorker, and Mr. Hood
is an Englishman. They put in store a stock of provisions

last fall, and have kept a force of miners at work at the

mine all winter.

.SISKIYOU COUNTY

The Hamburg Dredging Co. is reported ready to start

work with its suction dredge, by which the fine gold is

to be taken up with the sand on the bed of the stream.

Its operation is near Yreka. The River Bend M. Co. is

to operate this season between Walker and Oak Bar with
its steam-shovel dredge. The Garvey Bar Dredging Co.,

having leased ground from the La Shell M. Co., is to

work this season with a clamshell dredge, which is being
built. Several mines are in operation in the vicinity of

Hawkinsville, including the Lemos, Phillips, Borba, and
St. George, which are placer properties. There is plenty
of unworked ground in the camp, and the prospects for

the season's clean-up are good.

TRI.NITY COUNTY

(Special Correspondence.)—Persons reported to be rep-

resenting the Guggenheims are understood to have taken
options on the La Grange, Union Hill, Hupp, Spanish Flat,
Woodbury, Field, and other hydraulic and placer-mining
properties, together with W. W. Young's water rights on
East Weaver creek. The options were secured by W. A.

Boland of the Union Hill M. Co., and extend to October

of this year. It is said that the deal will involve the in-

vestment of $15,000,000 to $25,000,000. It is understood

that the holders of the options plan the construction of

a series of reservoirs that will assure sufficient water to

operate the great hydraulic mines continuously. The La
Grange ranks as the largest hydraulic mine in California,

while the Union Hill and Hupp are also noted properties.

The flourishing condition of hydraulic mining in this

county is due to the fact that the rivers are unnavigable

and drain directly into the ocean; thus the anti-hydraulic

regulations do not apply to the operation of Trinity placer

Ijroperties. The success attending the operation of the

Headlight mine at Carrville has attracted much attention

to the district. As a result owners of near-by mines are

arranging for vigorous work with the beginning of the

dry season. It is reported that several men identified

with the Butte Creek Con. Dredging Co., of Los Angeles,

are about to commence the exploration of dredging lands

near Lewiston. Representatives examined the holdings

last year.

Weaverville, March 31.

TUOLUMNE COUNTY

(Special Correspondence.)—The Carlotta mine, near Tuo-
lumne, recently bonded to John Oleson. of San Francisco,

has been unwatered to a depth of 150 ft., and several

tons of ore is now being taken out for a mill test. Devel-

opment work has been resumed at the Carlin mine, west
of Jamestown, under the direction of John Witney. For
a time work will be confined to sinking. Preparations are

being made for the resumption of development operations

at the Copper King and Iron Mountain claims, situated

southwest of Jamestown and owned by D. L. Mann. C.

Allen has been appointed superintendent of the Tarantula
mine, vice T. J. Russell, resigned, it is understood that

the management will conduct development work on a very

extensive scale. The Hazel Dell mine, above Columbia.
has been bonded to Peter Bahten, and operations will

shortly be commenced. The Black Oak mill is running
steadily and the general outlook is decidedly good. R.

A. Nicholls and associates, who are operating the Draper
mine under lease, have begun milling ore. It is said rich

returns are certain from the present mill-run. Work will

shortly be resumed at the Hamburg mine, near Jamestown,

in which S. W. Ludwig and several Eastern men are in-

terested. Five stamps will be added to the Soulsby mill.

The plant will then consist of four 5-stamp batteries. The
prosi)ecting-dri!l formerly used by the Phoenix Lake Min-

ing Co. Is being moved to a point on the Stanislaus river

near Melones, where tests will be made to determine the

value of gravel deposits. If results are satisfactory, a
dredge will be built there. The 5-stamp mill at the O'Don-

nell mine, south of Jamestown, has been started on good

ore. A hoisting plant is being installed at the Badger
mine, situated south of the Rawhide. The property, which

is owned by A. L. Ellis, of Gilroy. will be unwatered, so

that it can be thoroughly examined by intending purchas-

ers. The Mandich pocket mine, near the O'Hara, at

Brown's Flat, which yielded liberally in years past, is to

be re-opened and worked by Dusan Mandich. a l)rother of

the former operators.

Tuolumne. April 2.

COLORADO
BOULDKB COINTY

John R. Wolff and associates are building a crushing-

mill and cyanide plant in the vicinity of Sugar Loaf moun-
tain for the treatment of ores of that district. The Colo-

rado Metals & Chemical Co. has acquired the Bailey mill,

at Eldora, which is being remodeled and equipped for the

cyanide process. This company will opei-ate the mill on

ore from its own ijroperty near Eldora. The Metal Mining
Association has plans for the construction of a cyanide

plant for custom ores.

CIIAKFEE COUNTY

It is reported that a milling plant will be erected on Lake
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creek, close to Twin Lakes, for the concentration and

cyanidation of custom ores of the Mt. Elbert region. It is

stated that both local and Eastern men are interested In

the project.

CLEAR CKKKK COl'-N'TY

(Special Correspondence.)—Poles are on the ground and

wires will soon be strung for the conveying of electric

power from the Sternberger plant up Fall river to the portal

of the Lucanla adit on Bellevue mountain. The contract

for driving this adit 1500 ft. will be awarded during the

next few days. An average of two carloads of smelting ore

is being shipped each week from the Money Muck mine.

The average value of the product is $30 per ton. A ship-

ment of 300 tons of smelting ore from the Peters mine
made a short time ago brought a settlement of $28 per

ton. Gus Carlson is manager. Work on the King Bee
mine will be started through the surface levels, supple-

mentary to operations being carried on through the New-
house adit. Shi|)ments from the lower workings bring re-

turns averaging close to $100 per ton in gold and silver.

Idaho Springs, March 30.

OILPI.N COr.NTY

The Frontenac Con. Mines, Ltd., operator of the Fron-

tenac and Adduddel mines near Central City, and the new
concentrator at Black Hawk, is mining and milling 200
tons of ore daily, producing 70 to 80 tons per day of

concentrate. These properties are under direction of

Henry P. Lowe, as manager, and Sydney Tyler as en-

gineer.

l..\KK COIXTY (r.EAnVll.I.E)

The mines on Fryer hill which are being operated are

Chrysolite, Seneca, Hayden, Virglnlu3, Muldoon, Climax,
Dunkin, Silver, Pittsburg, Robert E. Lee, Matchless, and
Progressive, making that part of the district a busy place.

The active properties on Breece hill are the Ballard, Penn,
(Jalesburg, Highland Mary, St. Louis, Black Prince, Gar
butt, and the Ibex with Its many sets of lessees. The mines
on California and Iowa gulches are likewise active, as are
those on Carbonate hill and Big Evans gulch.

sr.MMIT COl'NTY

The dredging season has opened at Breckenridge, and
all the dredges have begun operations. The Bucyrus dred.^e

of the Colorado Gold Dredging Co. is at work on Swan
river, where it handled 1,300,000 cu. yd. of material in 1910.
The French Gulch Gold Dredging Co. has its Reillng dredge
in operation on French gulch. This dredge has been over
hauled, and provided with new buckets with manganese
steel lips, and is expected to handle 600.000 cu. yd. of gravel
this season. The Reliance dredge Is also In operation on
French gulch.

TRLLER cot XTY (CB1PPI.K » HKKK )

The mines of the El Paso Con. Gold M. Co., situated on
Beacon hill, are opened by four vertical shafts. The main
shaft has a depth of 1000 ft., and connected with it there
are seven working levels, whereby the El Paso, Tillery.
and C. K. & N. ore-shoots have been developed. A drill

hole was sunk 332 ft. vertically from the bottom of the
main shaft to the Roosevelt drainage tunnel, which served
to relieve all the workings on and above the 1000 ft. level

of water, rendering the SOOOgal. pump at the seventh, and
the 1800-gal. pump at the sixth stations no longer of use
there. The Roosevelt tunnel penetrates El Paso territory
a distance of 1880 ft., and the Tunnel company drove
a cross-cut, at its own expense, from its tunnel to the
C. K. i N. water-channel, a distance of 540 ft., by which
4000 gal. of water per minute was added to the flow of the
Roosevelt tunnel, the total volume now being over 11,000
gal. per minute. This work will result eventually In drain
Ing the company's system of ore shoots to a depth of

nearly 1300 ft. The development work iierfornied between
.lanuary 1, 1910, and March 1, 1911, as given in the com
pany's report, amounted to 8262 ft., the greater i)ortlon

of which was done by lessees, of which there have been
20 to 25 sets. All leases now In force are of blocks of

ground on and above the fourth level; all below that

level is to be worked on company account. During the

last year the principal tonnage of ore mined on company
account was taken from the fifth, sixth, and seventh levels

of the C. K. & N. vein. It is stated that considerable ore
is already broken on the seventh or 1000-ft. level. The
Tillery and C. K. & N. veins have been connected by a
cross-cut on the fifth level, a good shoot of ore having
been opened in the latter. Other shafts, on the north end

The El P3S0 Mine.

of the property, consist of the Chance, AJax, and Nicholls,

the last named being over 700 ft. deep, and from' it the

Ajax ore-shoot has been developed. The superintendent of

the mine Is John H. Nicholls, T. R. Countryman being the

company's engineer.

IDAHO
SHCSHOXE COUXTY

The Bunker Hill & Sullivan Mining & Concentrating Co.,

on April 4, paid dividend No. 163, amounting to $81,750,

making total dividends to date of $12,620,100.

ILLINOIS
UAKI>IN COINTY

(Special Correspondence.)—The operators of the Rosi-

clare Lead & Fluor Spar Mines, situated on the Ohio

river, have about completed a mill of 500 tons daily capac-

ity. There are three steel buildings, one each for the

power-plant, separating and sorting equipment, and con-

centrating machinery. The equipment was made from

the most modern patterns which have been devised. An
electric haulage system has been established in the mine

to facilitate the movement of ore to the mill.

Rosiclare, March 27.

NEVADA
(Special Correspondence.)—Mine Rescue Car No. 4, in

charge of Sumner S. Smith, which was called to Nevada

from Wyoming by the recent disaster at the Belmont mine,

at Tonopah, made a stop of a few days at Reno on its

return trip in order to give the students at the Macka.v

School of Mines an opportunity to learn of the equipment

and work of the car. A lecture was first given by Mr.

Smith at the University on the work of the mine rescu-

cars. This lecture was illustrated by numerous views of

the work done. Each class visited the car, and each of

the students was given practice with the Draeger oxygen

helmets. While wearing the helmet each student was

given some manual labor to perform in order to better

acquaint him with its use. The error on the part of most

of the students at first was that there was a tendency to

work faster than their air-sui)|)ly. but they soon got used

to this, and in the cases where the student did not over-

exert himself he experienced no difficulty in working with

the apparatus on. After using the helmets, work was
given in providing first aid to the injured. A short course

in first-aid practice is given at the University to each

mining class of the School of Mines before graduation.

Reno. March 27.

KI.KO COUXTY

(Special Correspondence.)—The second season in Jar-

bidge district oi)ens favorably, with conditions promising"
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for the future. The developments of the past year have

resulted in opening many large bodies of ore, which, with

further development, will require several reduction plants,

some of which may be built this season. The new map
of the Jarbidge district, revised to date, prepared by W.
W. Flsk, covers an area seven miles north and south by

nearly four miles east and west, throughout which prop-

erties of proved value exist. The greater part of this

area, however, has received as yet but little systematic

prospecting or development. Numerous veins have been

discovered upon which no development work has been

done to find the ore-shoots. But the experience of the

last year has given the prospector a better knowledge of

the formation.

The Jarbidge Nevada Co., which has a group of claims

lying west of Bear creek, is doing work to develop a large

quartz vein. Ore of low value has been found on the

surface, and an occasional panning can be obtained. An
adit is being driven and a shaft is being sunk. On this

outcrop fluorine stain is observed, which in Cripple Creek
is taken as an indication of rich ore. This cropping is

believed to be the extension of one of the Pavlak veins.

The Ham And-Jarbidge Co., owner of the Valley View,

is preparing for extensive development, expecting good

results, as the Rainbow-Amazon Co. drove a 150-ft. adit

just south of the Valley View, and opened an orebody 20

ft. wide, the samples of ore taken out assaying $8 to $16

per ton. The Ham And-Jarbidge Co. is developing leased

ground lying south of the Pavlak tunnel, having driven

175 ft. on the Ham And vein, in which there is 5 ft.

of milling ore, and 20 in. of high-grade ore. The orebody

found in the Rainbow-Amazon was opened by an adit 150

ft. below the surface, and this is considered one of the

largest bodies of ore of milling grade thus far found in

the district. The lessees on the block of ground north of

the Pavlak tunnel have opened two veins, in one of which
is ore 6 in. to 3 ft. wide, most of it high grade. A ship-

ment of ore made from this lease last fall netted $1360.

The Pavlak tunnel which cross-cuts the vein system at

200 to 350 ft. in depth, has intersected some of the veins

at a place where they are contracted by a quartzite dike.

Pour veins were cut before reaching the dike. The 150-

ton cyanide plant of the Pavlak company will be completed
in a few weeks, and it is probable that it will be operated

partly on custom ore for some time, while the Pavlak
company is developing.

Jarbidge, March 30.

NYE COUNTY

The West End Con. Mining Co., for which S. H. Brady is

manager, is reported to have purchased the 20-stamp mill

of the Midway M. Co., at Tonopah, and that it purposes

remodeling and partly re-equipping the plant to make it

more adaptable to the recognized Tonopah mill practice.

It is announced, also, by the Tonopah Miner, that the

MacNamara M. Co. has decided to erect a milling plant

of a capacity of 2000 tons per month, to be equipped
with stamps, tube-mill, agitating-tanks, and slime-filters.

"The MacNamara adjoins the West End mine, and is under
the management of Herbert Haas. There are two veins

on the property, in both of which the orebodies are well

developed. There are now four mills operating on Tono-
pah ores, and with the building of two more Tonopah will

become still more conspicuous as a camp of interesting

and successful mill-work.

For the week ended April 1, the output of the mines
at Tonopah amounted to 8493 tons of ore, distributed as

follows: Tonopah M. Co., 3500 tons; Belmont, 2509; Mon-
tana-Tonopah, 1054; Tonopah Extension, 980; West End,
450 tons. The estimated realizable value of this ore is

$212,325.

(Special Correspondence.)—The marble claims, 7 miles
southeast of Gold Centre, held for several years by Sam
Callicotte and son, have recently passed to the control
of the American Marble Co. of Chicago. The locality

is about 3 miles east of Chloride siding of the L. V. & T.
railroad. A carload of machinery is on the ground and

is being put in position, together with camp buildings and

other structures. The machinery now on hand is prin-

cipally for testing the marble deposits and consists of

Ingersoll-Sergeant core-drills, and an air-compressor run

by gasoline power. The marble is of the pure white kind,

as well as the variegated, and takes a good polish. Some
of the strata are thick-bedded, and it is believed that

when the surface outcrops of the different measures are

removed, the material will be of excellent character, and

can be quarried in large blocks. The wagon-haul is down
hill to the railway. Mr. Graves of Chicago is directing

operations for the company.

Rhyolite, April 1.

WHITE PINE CO! NTY

Mine Rescue Car No. 4, in charge of Sumner S. Smith,

was at Copper Flat, Giroux, Ely, and McGill a few days

last week.

NEW MEXICO
HOCOKKO COU.NTV

(Special Correspondence.)—The Maud M. Co. began re-

cently to put the Maud S. shaft equipment in such condi-

tion as will make it possible to unwater the mine and

begin mining operations. This is an old property and is

considered one of merit. The clean-up at the Socorro

mines for the first half of March consisted of 17,000 oz.

of gold and silver. About 150 tons of ore per day is

being milled. The Ernestine M. Co. cleaned up 6920 oz.

of gold and silver during the first ten days in March.

For one week 43 sacks of concentrate was produced from

660 tons of ore. The week's work at the Deadwood mine

consisted of milling 240 tons of ore, and producing 15

sacks of concentrate. Much water has accumulated in

the mine, which is being brought to the surface by an

air-lift, the effectiveness of which has been demonstrated.

Engineers of the Oaks Company have been making mine

examinations at Parsons, for Chicago people.

MogoUon, March 30.

OREGON
B.\KKK COUNTY

The operators of the Ben Harrison mine, situated in

the Greenhorn district, have sent 200 sacks of their ore of

average grade to the California Ore Testing Co., at San

Francisco, to have determinations made as to the best

method of treating it before building a mill. Connor

brothers, owners of the Golden Chariot mine, are mining

ore, and treating it in a small mill.

JOSEPHIXE COUNTY

The Almeda Con. Mines Co. is making good progress

in building an auto-truck road from the railroad to its

mine and smelter at Galice. When this is finished, coke

is to be hauled in, and the smelter will be blown in.

UTAH
JUAB COUNTY

Cyanide tests have been made on certain typical low-

grade ores of the Grand Central, Sioux, and other mines

of Tintic district, controlled by C. E. Loose and associates,

and the Eureka Hepofter states that, as the results have

been satisfactory, a cyanide plant may be erected in the

district to treat this class of ore. The May Day mill, which

is a concentrating plant, is treating 50 tons of ore per day.

The mill has been operated several years. The Carisa

mine, in charge of Edward Riggs, is again in ojteration.

two machine drills being in use on the 500-ft. level. The

Victoria is being provided with a hoist of larger capacity,

and a 6-drill air-compressor. The Victoria is producing

two cars of ore per week and is being well developed. The

drift on the 1050-ft. level has been extended 350 ft. in

quartz.

SUMMIT COUNTY

During 1910 there was concentrated in the Daly West

mill. Park City, 83,119 tons of ore, the average content

of which was 7.95''r lead, S.93 oz. silver, and S.39''f zinc.

F. W. Sherman, mill superintendent, figures the extraction

at 97.4S'76 of the lead, 82.8% of the silver, and 71.4<7r of the
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zinc. The product for the year consisted ot 16,123 tons

of lead concentrate, containing ZSM'A lead, 32.54 oz. silver

per ton, and 13.06% zinc; and 7879 tons ot zinc concen-

trate, running 5.55% lead, 17.42 oz. silver per ton, and

37.78% zinc. The lead concentrate brought $576,122; the

zinc concentrate, $111,293. Important changes have been

made in the mill to make it adaptable to zinc concentra-

tion.

WASHINGTON
FERBY COf.NTY

(Special Correspondence.)—During the year 1910 the

Republic Mines Corporation shipped 415 cars of ore, aggre-

gating 19,360 tons, from the Surprise mine. Up to March

24 of the present year 51 cars shipped contained 1510

tons. The Imperator-Quilp company shipped during the

part of 1910 that it operated the Quilp mine, 37 cars, con-

taining 1110 tons, and this year, up to March 23, 51

cars, containing 1510 tons. In the Surprise mine the

workings on the Jim Clark adit-level are in ore averaging

about $20 per ton. On the intermediate level, 40 ft. deeper,

the average assay of the ore is about $40 per ton. At a

depth of 240 ft. the miners are breaking into the 'bonanza'

shoot, the ore in which is assaying from $12 to $35 per

ton. At a depth of 550 ft. the best showing of ore in

the mine is in a stope situated about 200 ft. north of

the dividing line between the Surprise and Quilp claims,

the ore assaying $30 to $260 per ton.

Republic, March 28.

OKAKOOAX COrXTY

(Special Correspondence.)—The Granby company of

Grand Forks, B. C, has bonded several claims on Copper

mountain, in Myers creek district, and is establishing a

camp. A large force of men will be employed in explor-

ing the property through old workings, and a diamond-

drill will be employed in the exploration of undeveloped

ground. The miners in the Gold Axe mine, Copper moun-
tain, report that a body of ore 8 ft. wide has been opened

In an adit which was driven to tap the vein, and the ore

is of a grade that will stand the expense of shipping and

pay a profit. Northeast of the Gold Axe is the property

of the Cain Gold Mining Co., which is driving an adit

1100 ft. on the .Jim Hill claim. A wagon-road is being

made, so that an air-compressor and power-drills can be

hauled in. Some gold-bearing ore was developed in a

shaft before the adit was started. The adit is now in 230

ft. The company has established good quarters for Its

men.

Orovllle, March 27.

STE\EX« Cai'XTY

(Special Correspondence.)—The Washington-Ohio com-

pany, owning the Noble Four group of claims, covering

an extension of the main vein of the Napoleon mine of

the British Columbia Copper Co., and situated two miles

south of Bossburg, reports having driven seven adits on

the vein, from 80 to 306 ft. in length. The No. 3, of

greatest length, has cut a stringer of ore, assaying 1.3%

copper, accompanied by some lead, silver, and gold. A
bond for the sale of the Big Bear mine, situated between
Marcus and Bossburg, has been taken up by Spokane peo-

ple, who will jjrovide an air-compressor and machine-
drills to develop and operate the mine on an extensive

scale. The purchase price is reported at $5000.

The British Columbia Copper Co. has completed its cya-

nide plant at the Napoleon mine and made some test-runs

on iron-carbonate and oxide ore for which the plant was
especially built. The capacity of the mill is 100 tons

per day, and its cost was $20,000. The iron suli)hide ore

of the Napoleon mine is shipped to the company's smelter

at Greenwood, British Columbia.

Orient, March 30.

CANADA
uritisii (oi.i MiiiA •

The British Columbia coalfields are attracting much
attention this year. The sale of the Dunsmuir properties

to Mackenzie, Mann & Co., Ltd., is to be followed by the

opening of new collieries, both by this company and the

Western Fuel Co. of San Francisco. The Pacific Coast

Co., Ltd., has plans for extensive improvements. Warren
R. Roberts, of Roberts & Schaefer Co., Chicago, specialists

in building coal-treatment plants, recently visited the coal-

fields, and it is probable that one modern washer, and pos-

sibly others, will be built.

-NOVA SCOTIA

(Special Correspondence.)—The Scheelite Mines, Ltd.,

operating a tungsten property, situated at Moose River

Gold Mines, Halifax county, is to erect a milling plant

tor concentrating its ores, and for the separation of the

magnetic from the non-magnetic metals. Victor G. Hills,

of Denver, Colorado, recently appointed general manager
and consulting engineer for this company, is now at the

property.

Moose River Gold Mines, March 27.

MEXICO
Advices from the managers of the Mexican properties of

the Mines Company of America are to the effect that while

the transportation facilities have been interrupted at times,

there has been no destruction of mining property or inter-

ference with operations. In fact, both the insurrectos and
the Government are seeking to aid and encourage the reg-

ular operations of the large companies. Both the Mexican

Government and the opposition are specifically pledged to

the full protection of property rights of foreigners. Owing
to the policy of carrying large stocks of supplies at the

mines, the interruption of transportation has not necessi-

tated the closing or curtailment of output of any one of

the four operating mines owned by this company, which

are the Dolores and El Rayo in Chihuahua, and the Creston

and La Dura in Sonora.

HO.NORA

The ^nora Copper Smelting Co., which has developed

the Cobre Grande mine within the last three years, has

erected a copper-smelting plant of 100 tons capacity, which

is nearly ready to operate. The property is situated three

miles from Noria station, on the Nogales-Guaymas rail-

road. A 3400-ft. aerial tramway of the Leschen type is

being erected. A. M. Conrad of Nogales is the comjjany's

manager.

(Special Correspondence.)—Martin Hickinson, owner of

the San Lorenzo mine, situated 30 miles west from Cum-
pas, has been in El Paso arranging with the smelter for

ore shipments he will make in the near future. The San

Lorenzo property was, about a year ago, under option to

El Paso people, but because of great distance from trans-

))ortation it was given up, since when Mr. Hickinson has

proceeded with the develo|)ment. He has uncovered a

body of low-grade copper ore, running 2.5%. In the past

year he has been developing a body of high-grade ore,

which averages ^% copper, 75 oz. silver, $3.50 gold, and

10% bismuth. This is the ore he intends shipping, of

which there are 180 tons now on the dump. The shoot

of this ore "is 60 ft. long and 5 ft. wide. This ore will be

packed on burros to Nacozari, thence by rail to El Paso.

The burro charge is $15 per ton; but as this ore will run

above $80, it will pay to ship. At the Transvaal mine, he

rei)orts a discovery oy the diamond drill of 200 ft. of solid

ore. There are two deep drill-holes on the Transvaal, one

1300 and the other 1200 ft. H. C. Beauchamp is manager

of this property, on which 75 men are working.

Cumpas, March 25.

CENTRAL AMERICA
COSTA KUA

.1. H. Hartley of Berkeley, California, is now manager

for the Compania Minera del Porvenir, at San Jose, Costa

Rica. The Porvenir is said to be an interesting property.

The Denver company which had an option on it failed

to make final payments, and the mine reverted to the

original owners. W. F. White, of New York, arrived at

San Jose, March 15, and went thence to the Aguaeate

mines, in which he is interested. The Aguaeate Mines Co.

is putting up a 10-stamp mill.
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Mineral Production of Colorado

Figures showing the mineral production of Colorado in 1910 have been compiled by the State Bureau of Mines and
are published below, through the courtesy of T. .1. Dalzell, Commissioner of Mines.

COLORADO
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Recenf PublicaUons

SUMMABT OK Of-FICIAI. REPORTS OX THE METRIC SYSTEM.

2nd ed. London, 1911.

A-NNALES DA ESCOLA DE MiXAS DE OlRO PHETO. No. 10.

1908. Pp. 171. Ouro Preto, Brazil. This includes a series

of technical papers dealing with the iron ores, railways,

and irrigation works of Brazil.

PER.MISSIBLE EXPLOSIVES. By Clarence Hall. Bureau of

Mines, Miner's Cir. 2. Pp. 12. Washington, 1911. An

account of the explosives tested at Pittsburg prior to Jan-

uary 1, 1911, and of precautions to be taken in their use;

written in simple language.

Solar Ephemeris, 1911. By A. Lietz Co., San Francisco.

This is an ephemeris in pocket form, containing complete

tables for the determination for azimuth by observations on

the sun, and also on Polaris. It forms a convenient ap-

pendix to the civil engineer's notebook.

BiK.NNiAL Report of the St.\te Geoi.ooist. By H. A.

Buehler. Missouri Bureau of Geology and Mines. Pp. 68.

111. Jefferson City. While this is mainly an administra

tlve report prepared for the Forty-sixth General Assembly,

Mr. Buehler has included a preliminary account of the coal

measures by Henry Hinds, and notes on the southern part

of the State by V. H. Hughes and Wallace Lee. With these

papers are hitherto unpublished ma|)s that are of consid-

erable value. Evidently the Missouri survey is doing good

work and deserves consideration from the legislature.

Data. This is a new monthly publication issued from

92 La Salle street, Chicago, and costing $1 per year. It

bears the quotation, "Every engineer should make his own

pocket-book." and proposes to aid in the making by pub-

lishing monthly on sheets of card-index size diagrams,

tables, and data of value to engineers that may be filed in

an ordinary desk cardfile. This has much to commend it.

but misses the point of the quotation. The reason why an

engineer should make his own book Is that by putting a

sufficient amount of work into it he becomes familiar

enough with it to make it really useful to him.

Mine Resiik Station Commission, State of Illinois.

Report to the Governor and' General Assembly. Pp. 31. 111.

Springfield, 1911. In this modest little pamphlet Is detailed

briefly the record of a lot of good work. It will be remem-

bered that following the Cherry disaster there was an in-

vestigation of conditions in Illinois mines as regards safety

and that advanced legislation was shortly thereafter en-

acted. Among other things a mine-rescue commission was
established. It includes representatives of the men. the

operators, the inspection force, the Universities, and the

U. S. Bureau of Mines. Under this commission three sta-

tions have been established for training men in rescue and

first-aid work. In connection with them, cars have been

equipped with men and apparatus to rush to the scene of

any accident. It is pleasant to record that of the three

cars one was given, fully equipped, by the Chicago & North-

western railroad, another by the Chicago, Milwaukee & St.

Paul, and the third, sold at a noniinal price by the Pull-

man company, was equii)ped at the shops of the Toledo,

Peoria & Western. This only illustrates the generous spirit

of co-operation that has been called forth by the work of

the commission. So far the rescue cars have not seen

service, and it is hoped they may long remain idle. The
training of men so as to prevent accidents, the real work
of the commission, will necessarily be slow. Much has

been accomplished by calling attention to the need and
methods. In the long patient routine ahead of it the com-
mission will have the good wishes of all interested in bet-

tering conditions in the mines. Illinois has started a work
that other States would do well to undertake.

H. F. B.

Company Reports

BRITISH COLUMBIA COPPER CO., LTD.

The annual report of this company for the year ended

November 30, 1910, shows that during that time 441,672

tons of ore and converter slag was smelted, yielding 7,199,-

034 lb. of blister copper, containing 24,962 oz. gold and

84,180 oz. silver, the average cost of production of copper

being 9.048c. per pound. Most of the ore was derived from

the Mother Lode mine, but the Wellington Camp, Oro De-

noro, and Napoleon contribute about 15,000 tons each, while

about twice this amount was smelted for custom work.

The balance on hand is $731,265.75. The authorized cap-

ital is 600,000 shares at $5 each, of which 591,709 have been

issued. The value of the properties as given in the bal-

ance sheet is $3,333,897.80.

ARIZONA COPPER CO.

During the year ended September 30, 1910, this com-

pany mined and treated 754,187 tons of ore of an average

copper content of 2.13%. Of this, 559,250 tons of sulphide

ore was milled with a concentration ratio of 5.14 tons

into 1; 115,223 tons was treated by the oxide concentrator,

and tailing amounting to 102,831 dry tons was leached,

the copper production from the latter amounting to 11.3%

of the total of 32,210.000 lb. of blister-copper for the year.

The sulphuric-acid plant produced 2971',!. tons of acid.

The mine equipment and methods of work are being

greatly improved; the square-set and fill method is being

abandoned, and the use of electric power is being extended.

In the Boulder mine 30,000 tons of 5% ore has been ex-

posed, while in the Coronado mine there is 100,000 tons

of broken ore in the slopes. In the latter property a

shoot of sulphide ore averaging 3% copper has been dis-

covered east of the main shaft on the 700-ft. level. West

of the shaft on the same level a valuable body of ore

was also found. This orebody is now practically exposed

for 600 ft. along the vein. The ore retains its high-grade

nature, the cross-cut nearest the breast exposing four feet

in width of very high-grade sulphide with 12 ft. of good

concentrating ore.

TEMISKAMING MINING CO., LTD.

The report of this company for the eleven months ended

December 31. 1910, shows that 18,456 tons of ore was

mined and 21,683 tons was milled. There was shipped

390.19 tons of hand-sorted ore of an average content of

3446.36 oz. silver per ton, and 651.77 ton/ of concentrate

of an average silver content of 814.97 oz. per ton. The

actual cost per ton of mining and development can be

obtained only by wearisome computation, as the manage-

ment has included over 10,000 tons of waste in computing

the tonnage-cost of this work. The cost of milling was

$2.54 per ton milled, and the cost of smelting the con-

centrate amounted to $1.31 per ton milled. The cost of

hand-sorting was 55.3c. per ton of ore sorted. The total

received from ore sales and shipments was $1,022,390.52,

the cost of operations being $303,071.01, leaving a profit

for the eleven months of $719,319.51. Of this, $22,605.63

was written off as depreciation, and $275,000 was paid

in dividends, leaving a balance on hand of $431,017.56.

As in the balance-sheet the value of the property is

assigned as $2,421,117.73, and the equipment of the mine

as $203,450, the amount set aside for depreciation Is en-

tirely inadequate; the 18,456 tons of ore extracted during

the period under review represents a depreciation in the

book value of the mine of $698,280, and no statement Is

given of any increase in the ore reserve to counterbalance

this. The authorized capitalization is 2,500,000 shares of

$1 each, of which 2,499,172 have been issued. A useful

feature of this report is the appended drawings showing

the mine-workings, the mill, and flowsheet of the mill.

A brief and lucid explanation of these would greatly in-

crease their usefulness.
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Personal
Professional men are invited to send news of their engage-

ments and travels. Such news is interesting to friends.

A. F. McEwEX, of Duluth, has gone to Nevada.

H. F. B.\ix and Chaki.eh Jamx are at Angels Camp, Cali-

fornia.

Frank A. Keith, of Los Angeles, was at San Francisco

last week.

E. W. CAB.S0X, of Los Angeles, is making an examination

in Nevada.

Chables Butters has gone to Salvador, expecting to re-

turn in June.

C. W. PuRi.NOTOX is expected in London on April 15, from
Chito, Siberia.

MoRTQ.\ Webber has gone to Porcupine and expects to be

there for some time.

J. W. Thompson is law examiner for the Bureau of

Mines, Washington, X). C.

John E. Pelton, F. W. Stall, and G. E. Hall, of National,

Nevada, are at San Francisco.

Alexander H. Smith has gone to South Porcupine, On-

tario, to remain' several months.

Huxley St. John Brook.s is metallurgist for the Major
Mining Co., Benguet, Philippine Islands.

John Donaldson, secretary-treasurer of the Denver Fire

Clay Co., was at San Francisco last week.

George R. Trask, of Wallace, Idaho, is in the Harshaw
mining district, Arizona, making an examination.

R. Van A. Mills is at Tientsin, China, where he is pro-

fessor of mining in the Imperial Pei-Yang University,

Jes.se J. MacDonali) has returned from an inspection of

the Paradise Mining Co.'s properties, near Dagget, and is

on his way to the Dale mining district.

W. H. Weed has finished the examination of the Petraz-
zini mine at Arizpe, Sonora, and is now examining the

property of the Transvaal Copper Co., at Cumpas, Sonora,
Mexico.

Andrews Allen and John A. Garcia have formed the

Allen & Garcia Co., to act as consulting and contracting

engineers. The offices of the new firm will be in the McCor-
mick building, Chicago.

Marden W. -Hayward, having recently completed a geo-

logical survey of the property of the Summit Copper Co.,

at Bellevue, Arizona, is now engaged in examining a num-
ber of mining properties in California and Nevada.

Frank H. Probeht is at Ray, Arizona, looking over the

Ray Central company property; in a few days he will go to

Guanajuato, Mexico, to make examinations of the prop-

erties owned by the Proprietary Mines Company of America.

R. B. Lamb, of Toronto, has been in Cobalt and South
Lorrain on professional work, and has left for Porcupine
before returning to Toronto. He has recently been ap-

IJointed consulting engineer for the Swastika mine in

Otto township, Ontario.

The Los Angeles aqueduct in 1909 ordered a set of

Pacific car wheels and axles. Anaconda type, from the

D. D. Demarest Co. of San Francisco. These were designed

especially to operate in gritty water. After a trial of more
than a year the results were so satisfactory that repeat

orders were given from month to month until they now
have a full equipment for 120 cars. No engineering project

is more carefully and economically conducted than the
building of the Los Angeles aqueduct, and the result of the
test given the Pacific Anaconda type of car wheels and
axles speaks well for the engineering ability of the manu-
facturer.

Market Reports

LOCAL METAL PRICES.
.San Francisco, A prll 6.

Antimony 12-125^c Quicksilver (flask) 52^
Electrolytic Copper H-loi^c Tin 4.5—W^c
Pig Lead 4.75—5.70c Spelter 7—7?-4C

ZlncduBt, 1400 lb. casks, per 1001b., small Iots89.50-9.75;large87.60—8.60

METAL PRICES.
By wire from New York.

Average daily prices in cents per pound.

Electrolytic Sliver,
Date. Copper. Lead. Spelter. per oz.

Mar. 30 12.03 4.43 5.46 52*^
" 31 12.05 4.43 5.44 52H

Apr. 1 12.05 4.43 5.43 52%
" 2 Sunday. No market.
" 3 12.06 4.41 5.41 b^A
" 4 12.05 4.43 5.40 5SH
" 6 12 05 4.43 5.40 52%

ANGLO-AMERICAN SHARES.
Cabled from London.

Mar. 29. Apr. 6.

£ B. d. £ s. d.

Camp Bird 1 11 10^ 113 *l^

EI Oro 14 9 14
Esperanza 1 14 4>^ 1 14 ii4

Dolores 16 16
Orovllle Dredging 6 9 5 9

Mexico Mines 7 13 9 7 12 6

Tomboy 15 15

(By courtesy of W. P. Bonbrlght & Co., 24 Broad St.. N. T.)

MINING STOCK QUOTATIONS—NEW YORK.
(By wire from Catlin & Powell Co., New York.)

Closing prices,

Apr. 6.

Amalgamated Copper S 6!?4

Arlzona-Cananea 3

A. S. * R. Co 74%
Braden Copper 3?^

B. C. Copper Co 5%
Butte Coalition 17%
Chlno nyg
Davis Daly 1%
Dolores 5>4

First National 2

Glroux 6

Greene-Cananea_ 6>i

Guanajuato Ton )^

Inspiration 7%
Kerr Lake 6H
La Rose 4%
Mason Valley 8%

Closing prices.

Apr. 6.

Miami Copper ( 19

MlnesCo. of .\merlca b%
Montgomery-Shoshone i-ie

Nevada Con 18^
Nevada Utah J^

Nlplsslng 10%
Ohio Copper IJJ

Kay Central lH
Kay Con 15'-;,

South Utah %
Superior & Pittsburg I4Vs

Tenn. Copper 3854

Trinity *%
Tuolumne Copper _ i%
United Copper _ 4Ji

Utah (Copper 43J^
Yukon Gold 3;b

COPPER SHARES—BOSTON.
Closing prices,

Apr. 6.

Adventure $ 5

AUouez 31 Ji

Atlantic 3%
Calumet & Arizona 63!^

Calumet & Hecla 4t3

Centennial 12%
Copper Range 60!^

Daly West i%
Franklin 9

Granby 85H
Greene Cananea, ctf BHa
Isle-Royale 12H
La Salle 4

Mass Copper 6

Closing prices.

A pr. 6.

Mohawk } 36K
North Butte 27»^

Old Dominion 36H
Osceola ! 100

Parrot 11

Santa Fe 1

Shannon „ 10

Superior A- Pittsburg 14

Tamarack 37

Trinity 4

Utah Con 13

Victoria 1%
Winona 6%
Wolverine IIO -

(By courtesy of J. C. Wilson. Mills Building.)

SOUTHERN NEVADA STOCKS.
San Francisco,

Atlanta .J 10

Belmont 5.75

Booth 13

Columbia Mtn 2

Combination Fraction U
Falrvlew Eagle 50

Florence 1.52

Goldfleld Con 6.10

Gold Kewenas 6

Great Bend 1

Jim Butler S3

Jumbo Extension 29

MacNamara 12

.\pril 8.

Mayflower I

Midway
Montana Tonopah
Nevada Hills 3.

Pittsburg Silver Peak
Rawhide Coalition

Round Mountain
Sandstorm Kendall
Silver Pick

St. Ives

Tonopah Extension 1.

Tonopah of Nevada 8.

West End
(By courtesy of San Francisco Stock Exchange.)
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Fortunately the ripe judgment and long experience

of Dr. Raymond are not to be entirely lost to the

Institute for many years, we hope. The Council
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the veteran Secretary has laid down.
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THE RAND has paid dividends more substantial

than those in coin. Mr. J. H. Dobson, in a

valedictory address before the South African Asso-

ciation of Engineers, discusses at length the novel

problems that presented themselves in the develop-

ment of the art of mining and treating the deep-

level ores, and the means by which the ingenious

and capable engineers of the Rand accomplished

their resolution. The roll of those who have made

history in South African practice is a long and

honorable one, and the Association may well pause

for an hour to review what has been accomplished

and to survey what still remains to be done.

IT has long been the fashion among leaders of

finance in New York to ignore the fact that

the gold in their vaults, the very basis of their

monetary system, is the direct result of mining in-

dustry, and to treat with scorn all mining enter-

prises as being too highly speculative to be worthy

conservative consideration. It is exceedingly in-

teresting to watch the development of interest in

the new gold camp of Canada. The 'big board', as

the New York Stock Exchange is called by Wall

Street, has always frowned upon mining invest-

ments, possibly because that body has believed that

all of the money diverted into mining enterprises

represents an equal amount lost to the Exchange.

Now, however, trading has dwindled to such small

proportions that even the New York Stock Ex-

change is welcoming the activity that has sprung

up in Porcupine shares, as an evidence that there

is a public that may be interested if the appeal is

strong enough. The attitude of the Government in

raiding various houses engaged in fraudulent pro-

motions, and the strong intimation that newspapers

carrying advertisements of such schemes were no
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better than the promoters, has evidently had the

effect of quieting the newspaper support for the

Porcupine boom. Porcupine has continued to gain

ground, but that the movement is largely psycho-

logical is shown by the growth of the excitement,

for the most part, without any basis in actual news.

ARECENT REPORT of the Denver Chamber of

Commerce on the mining industry of Colo-

rado calls attention to the solid foundation upon
which the industry is based, and concludes with the

assertion that "the two great enemies of the min-

ing industry are: (1) that class of promoter whose
ability does not extend beyond separating other

people from their money; (2) inexperienced, ineffi-

cient management." The former can be reached

by legal means, but the campaign against the latter

must be one of education, and every recruit to the

forces that are making toward the placing of the

business of mining in a sound and healthy state is

welcome.

SCRANTON, Pennsylvania, will certainly have
the best professional advice in settling the

mine-cave problem. Messrs. William Griffith and E.

T. Connor having studied the conditions for four

months, the whole situation was recently reviewed

above and below ground by an advisory commission

including Messrs. John Hays Hammond. D. W.
Brunton, L. D. Conklmg, H. S. Drinker. Charles

Enzian, J. A. Holmes. J. F. Kemp. W. A. Lathrope,

J. F. McClelland, G. S. Rice. H. L. Smythe. and
Lewis B. Stillwell. We understand that a prelim-

inary paper will be published now, but that the

United States Bureau of Mines will undertake some
further tests before the final report is made.

PHILIPPINE dredging has not yet been particu-

larly profitable to stockholders, if we may
judge from the experience of the Paracale Gold
Dredging Company. The net bullion returns on this

enterprise in 1910 are given as $55,000. and there

was some dissatisfaction among the shareholders at

the absence of dividends. The teredo, it seems,

ruined one hull, and a new one had to be built and
protected by sheathing. The enterprises so far

launched in the Paracale district are small. Just

what could be accomplished with a large California

dredge and resulting low working-costs is unknown.
Probably the Philippines will have to pass through
a period of small, expensively operated dredges, as

California did. and the Nome district is doing, be-

fore a really large boat will be built in that district.

EXPERIMENTAL work in the mine as well as

at the testing station is being conducted by
the United States Bureau of Mines. In an inter-

esting paper read before the Western Society of

Engineers, April 5, Mr. George S. Rice, chief mining
engineer of the Bureau, gave details as to the plans
and purposes of the experimental mine recently
opened near Pittsburg. Since explosive force trav-

els through a mine in waves, there is distinct prom-
ise of finding a method of localizing any explosion.
If Mr. Rice and his associates succeed in devising
means of quarantining against blown-out shots, the

achievement will rank with the discovery of means
of controlling yellow fever. We are glad to see

that the work at Pittsburg is standardized with

that of the Canadian and European stations. th(-reby

avoiding waste and duplication.

WISDOM and folly often come into conflict, and
wisdom by no means always gets the best of

the encounter. Now that science and fashion have
warring interests in the platinum industry, it is ex-

tremely likely that science will be the one to suffer.

For some years past the use of platinum in .jewelry

has been growing, and more recently a jewelers'

association has been endeavoring to make it the

metal of fashion for the coming year. Platinum is

as necessary a commodity of scientific work as food

is of the scientist's life; the price has always been

so high as to constitute a serious burden on .scien-

tific research, and has recently nearly doubled.

With the output of the present source of supply

steadily decreasing, and the discouraging results of

extended search for other deposits, the present ten-

dency to increase the use of platinum as a decorative

metal is much to be deprecated. The color of

platinum is not so pleasing as that of silver, and
the only advantage it possesses over the latter

metal is that it does not tarnish. Public protest is

unlikely to have any more effect than did the wield-

ing of Mrs. Partington's broom. Apparently the

only ray of hope left for the scientist is that a satis-

factory method of making utensils of platinum

plated-ware may at last be found.

Recklessness Again

Little more than a month ago we recorded the

story of the disaster at Tonopah—a great matter

kindled by a little fire, underestimation of danger,

unpreparedness, and heroic efforts when attention

and effort were too late to be of avail—and pointed

out how similar it was to that at Cherry. Illinois, a

year before. Now comes the story of Throop, Penn-

sylvania, where a small fire started in an engine-

house at the opening of a slope leading from the

Diamond seam, seven hundred and fifty feet from

the surface. There were four hundred men at work

in the mine, sixty of them in 'blind' workings at

the end of the slope. The fire was discovered at nine

o'clock in the morning, but no attempt was made to

get the men out until eleven o'clock. By midnight

seventy-three were dead, including John Evans, en-

gineer in charge of the Bui'eau of Jlines rescue car

which had hurried to the scene. Only telegraphic ac-

counts of the disaster have yet been received, but

one lesson stands out plain : the grave responsibility

which those in authorit.v incurred in not promptly

notifying the miners of the existence of possible

danger. To have brought the men out early in the

da.v might have resulted in the interruption of a

shift's work for a very slight matter; leaving them

at work has resulted in a long roll of dead. It is a

national characteristic, this recklessness of danger.

The .small boy steals rides on street-cars and rail-

road trains, the grown man takes chances equally

great, while many regard their actions with approval,
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;is exhibiting a virile and courageous spirit. It is

easy to show the error involved in such a mental

attitude, while the taking of. chances with the lives

(if others as the stake is criminal. We get too

busineas-Iike sometimes. The thoughtful address on

•The Balanced Life.' in our issue of February 18.

lays stress on the respon.sibilities which no manager

can escape. It would be well if every manager

woidd take these lessons to heart.

Concrete

On another page ilr. Del ilar presents a discus-

sion of the increasing use of concrete in mill and

smelter eon.struction. This is a recent development

that promises to be so far-reaching in its effects that

any discussion of it must necessarily be from many
dilferent .standpoints in order that we may obtain a

comprehensive view of the whole. Perhaps the

most striking of its salient features is the probable

effect upon the development of forestry. The great

demand for timber for the enormous amount of con-

struction work which had been created l)y the rapid

development of our industries during the century

past, has made serious inroads upon the forests of

our country, and their impending destruction

brought in its train questions of .serious import to

the National life. 'These have now been largely met
by the increased care of the forests and the lessened

demand resulting from the increased use of concrete.

Of only slightly less importance from the stand-

point of commerce and industry 's the converting

into valuable assets of the deposits of clay, shale,

and limestone which until the advent of cement
manufacture were almost worthless, but now have,

in many cases, become the basis of great industries.

A most natural mistake in the development of a

new nu'thod or material is the attempting to use it

for many purposes to which it is unsuited, just as

the small boy goes about with his new jack-knife,

trying it on window-sills, doors, aud on objects of

metal and stone. It must be remembered that con-

crete is not at all suited to the construction of any
building or other structure that is at all likely to

require e.xten.sive alterations or to be temporary in

its nature. When a prospector comes to a new gulch

he does not proceed to erect a brick house: he puts

up a tent, .so that he may move on quickly and with

little expense if the results of his prospecting prove
impromising. Even where ore-dressing mills have
been so carefully designed and upon such reliable

experimental data as in the case of those of the Ne-
vada Consolidated, the Ray Consolidated, and the

Miami, changes are at times necessary for the sim-

ple reason that no man can be sure of what he may
want to do next year. In the case of ordinary small-

sized mills the changes that the experience of actual

operation proves necessary are often radical and
sweeping. Wooden stru(^tures are quickly and
easily altered, the old material often being of nnich

use in the new arrangement, but concrete structures

require much effort to chaiifre them, at correspond-
ingly great expense, and the old material is fre-

quently entirely useless. A timber foundation, for

example, can be altered bv the use of c saw and

hammer, but to remove a concrete foundation dyna-

mite is often the onlj- effective agent, and unless

the machinery is moved to a distance the effect upon

it is likely to be disastrous. The razing of the seven-

story reinforced-concrete building of the Baltimore

Xeirs has called attention to this limitation to the

use of that material and to a possible danger which

is more seriously regarded in England than in this

country. The strength and durability which make
concrete a desirable material for many structures

are distinctly undesirable qualities in a structure,

or part of structure, which may soon require altera-

tion or removal. The danger referred to is the pos-

sible rusting of reinforcing steel. While the steel

in this building was in general in perfect condi-

tion, it appears that wherever any amount of water

eanu' into contact with the concrete, as in the roof-

ing slabs and the floors of rooms containing shower-

baths, a certain number of rust-pits were found. The

concrete was apparently of good average quality,

and the fact that no dangerous rusting had occurred

may be due only to the short life (six and a half

years) of the concrete. Possible protection against

this danger is suggested by the good condition of

the steel in the footings. These are below the

ground-water level, but the greater thickness of

concrete seems to have prevented rusting.

These are but two of the problems now under con-

sideration by engineers concerned with, or inter-

ested in, the use of concrete. Among the more im-

portant and interesting of the many others are the

increase in density and decrease in permeability of

concrete by grading the sizes of the aggregate ; the

water-proofing of concrete : the effect of alkaline

and other impure waters during and after setting;

and the hydra-headed question of reinforcement

—

percentage, form, and position. Volumes have been

written, and more will be written, before these ques-

tions can be answered with any authority, but a few

practical conclusions have been reached. By screen-

ing the aggregate and mixing the dift'erent sizes in

proper proportion, a mixture of one cement to ten

aggregate may be as dense and rich as an ordinary

1-2-4 mixture, as has been shown in practice in con-

struction of the new swimming pool at the Uni-

versity of California. A fairly dense concrete ma.v

be made practically impervious by adding powdered

alum and ground clay, in almost any proportion not

exceeding five per cent of the cement. Soap and

alum have also been used with success, on the theory

of the well-known Sylvester process of water-proof-

ing brick-work. The effect of alkaline water is un-

certain, and may depend on the characteristics of

the cement and aggregate used, but is undeniably

harmful in some cases. Any water containing salts

which may be deposited as crystals will scale the

surface of any but the densest concrete. A small

projiortion of clay or silt in mixing-water is not

dangerous, unless organic matter is present. Acids,

of course, are always dangerous. It would require

a volume to even indicate the questions of reinforce-

ment, but the chief difficidty in their discussion

seems to ari.se from the lack, as yet, of reliable em-

pirical data on which to base theoretical reasoning.
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Modern Zinc Problems

By H. Livingstone Sulman

*In no department of metallurgy has development

been more rapid than in the treatment of 'complex

ores.' Just as the terms 'free milling' and 'refrac-

tory', as applied to gold ores, have lost their older

significance, so a few years hence the word 'com-

plex' will cease to be used as a prefix to zinc-lead-

silver-copper ores, and as a reproach to reduction

practice. Their treatment will, in the main, be-

come normal, in the sense that each constituent

metal will permit of the profitable recoveries now
possible with its simple ores. Many millions of tons

of such material have been found, and in some

instances partly developed, whose contained met-

als at current prices render them equivalent in value

to two-ounce gold ore. The importance of this out-

look is now realized, and capital is being invested

in such deposits with the assurance of their great

ultimate value. The 'complexity' is due to the pres-

ence of blende, generally more or less ferruginous,

in intimate physical association with galena and

other minerals, but varying considerably in degree.

It is unnecessary to detail the varying characteristics

of the many typical complex ores, and I content

myself with brief reference to one or two.

Most lead mines are also blende producers, and,

similarly, every zinc deposit carries lead. When
dressing operations suffice to yield the major part

of the lead as a galena concentrate, and a substan-

tial zincblende product, carrying from 45 to 50%
of metal, the ore is not 'complex'; the lead mines

of Cardigan, Cumberland, and Joplin are familiar

examples. The finer or slime products from the

crushing and dressing of such ores are still, how-

ever, complex, in the sense that the mechanical, or,

indeed, other separation of an intimate mixture of

blende and galena, still awaits a satisfactory solu-

tion. The Broken Hill deposits, with their intercrys-

tallized galena and ferruginous blende, Avith the

rhodonite and garnet gangue which formerly pre-

vented the separation of the zinc, arc now of de-

creasing complexity; and from being material aiford-

ing but 16s. profit from £8 worth of metal content

per ton, their tailing accumulations have, through

the application of flotation processes, become a sub-

stantial source of supply for the world's zinc.

The slime reserves, however, still present consid-

erable difficulties in treatment. A more truly com-

plex problem (though on the eve of solution, if not

indeed already solved) is that which occurs in the

great deposits on the west coast of Tasmania, typ-

ified by the Rosebery and Mount Read ores. Their

metallic contents are of somewhat higher value than

those of Broken Hill, while the presence of copper

adds to their complexity; the difficulty in this in-

stance is that the ore contains but little gangue,

say from 7 to 15%, its place being taken by pyrrho-

tite and pyrite intimately intercrystallized with

blende and galena, the whole constituting massive

mineral. Proximate methods of separation are

therefore useless, and flotation could at best only

concentrate 10 parts into 9. and with but incom-

plete separation of the individual sulphide minerals.

Successful means of reduction must be sought in

other directions, either by direct smelting, hitherto

inefficient, or the removal of the zinc from the

roasted ore by leaching processes, leaving the resi-

due, carrying the lead, silver, and copper, to be dealt

with by the smelter ; such methods appear to promise

well.

The San Francisco del Oro mine supplies another

type of complex ore, one difficulty being the pre.sence

of a large proportion of fluorspar in the zinc con-

centrates, which render them unsuited to retort dis-

tillation. It is hoped to treat them in the De Laval

electric zinc-furnace. As an example of an oxidized

complex ore the zinc-lead carbonates, etc., of Rho-

desia Broken Hill will be recalled. The variety of

such ores is thus great, and while the main factor

of difficulty, zinc, is surmountable in several ways,

it is not to be supposed that any one process will

attain to pre-eminent success with each and every

ore-type to the exclusion of other methods.

Reviewing the various means by which such ores

may be attacked, they appear to divide themselves

into two broad classes—proximate or mechanical

methods, and ultimate or leaching and smelting

processes. Proximate methods are necessarily sub-

ject to the limiting conditions imposed by the crush-

ing of heterogeneous material, and therefore to the

possible complexity of even the fine particles. While

generally cheaper in application than the ultimate

method of hydrometallurgy. they involve less com-

plete separations, and often the marketing of sev-

eral grades of product, or loss of profit when by ad-

mixture these are sold as a single grade. Where

both types of method are applicable there is the pos-

sibility of keen competition between them, and the

final advantage can only be determined by the bal-

ance-sheet. Among proximate methods 'flotation

processes' have rapidly come to the front, greatly

modifying previous metallurgical practice; these

are also referred to somewhat indiscriminately as
.

'oil' and 'surface-tension' processes. While all de-

pend upon the molecular forces, small in range but

of high intensity, which are exhibited at the sur-

face of both solids and liquids, their mode of utiliz-

ing these forces varies considerably.

The simplest type is represented by the De Bavay

process, used in the treatment of the zinc tailing

'middling' by the Amalgamated Zinc Co. at

•Presidential address delivered before the Institution of

Mining and Metallurgy, March 22.

or

Broken Hill; and by the 'Macquisten tube' em-

ployed at the Adelaide mine for the concentration

of ehalcopyrite from vanner tailing. In these, the

surface-tension of water is used to float off the sul-

phide particles, which are not readily wetted,

whereas the more readily wetted gangue particles

sink, when a mixture of both is suitably presented

to or upon a flowing water surface. Bradford, in

1885, was one of the first to use such a method for

sulphide mineral concentration, but its application

to the grading and cleaning of graphite has long

been known and practised. The principle upon
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which these processes are based is seen in the tend-

ency of a pyritie or gold tailing to float away dur-

ing a hand-panning operation. None of these meth-

ods claims the use of oil in enhancing flotation, and

they appear to be limited to separation of particles

of sensible size, for the reason that slime particles

in suspension offer great mechanical difficulties in

their presentation afresh to a water-air surface.

A second variety is the Potter process, employed

at the Proprietary mine ; in this method, submerged

mineral sulphide particles are caused to rise to the

surface of a hot acidified pulp by the fixation of

gas bubbles; the gas in this instance is carbon diox-

ide generated by the hot acid from the siderite con-

tained in the ore. Caleite appears to be of little

value in this particular ease.

The third variation includes the well-known 'oil'

processes of Elmore and Jlinerals Separation. Ltd.,

which secure the flotation of submerged mineral

particles by means of bubbles of air, such particles

having previously received a slight film covering

of oil for the puri)ose of effecting the air or gas

attachment. With flotation processes designed to

raise submerged particles to the surface by means
of gas it is apparently necessary for the gas to be

generated in the pulp itself. Elmore effects this

by liberating the air dissolved in the water by

means of a vacuum ; Minerals Separation accom-

plishes the same object by vigorous agitation and

supersatiiration of the pulp with air. The oil film

used by both is for the better attachment of gas

generated from solution, or. in figurative language,

for cementing the oiled particle to the air bubble.

It will be obvious that these mod'fied oil processes

differ essentially from older methods in which

metallic particles were brought into contact and
held entrapped by sensible bulks of oil, the whole
then being removed and the mineral recovered

therefrom, although the somewhat obscure physical

reactions by which the oil attaches itself preferen-

tally to sulphide minerals, and water to gangue,
are still utilized to the full. In place of the phrase

'preferential oiling to mineral.' it would be more
correct to define these processes as dependent
rather upon the 'preferential wetting' of gangue
by water; and it is to surface energy of the various

particles in regard to the liquids they preferentially

attach, rather than to the surface tens-'ons of these

li<|uids. that we nuist refer the phenomena.
The use of oil for collecting or separating certain

nu'tals and minerals from worthless gangue is an-

cient of day.s. It is mentioned by Herodotus, in

•.Melpomene' (194—IV). where he states. "• • •

near them (the furthagiuians) lies an island called

Cyraunis. 200 stadia ^n length, inconsiderable in

breadth, easy of access from the continent, and
abounding in olive trees and vines. They add that

it contains a lake from the mud of which vii-gius

draw up gold by means of feathers daubed with
pitch"—an altogether charming vista. Two thou-

sand years later Haines (in 1860) m'xed ore pow-
ders with various fatty and bituminous substances,

and thereafter kneaded out the gangue from the

ma.ss in hot water. Several others introdnood modi-

fications into this crude method. Robson was the

first to wet the ore with water before adding the

oil and mixing, while to a metallurgist of the fair

sex. Miss Carrie Everson, we owe the important

discovery that acidification of the ore pulp is nec-

essary for the sharp oil-differentiation of mineral

from gangue. It is, however, to the Messrs. Elmore
that the undoubted honor belongs of first bringing

oil-mineral processes into the region of commercial

applicability and of securing the first success there-

in: their work focused the attention of metallur-

gists upon the great possibilities of these methods.

That their original process has since been super-

seded both by their own later work and by that

of others, cannot detract from the credit due to

them as being the practical introducers of 'oil-sep-

aration' methods, and this will not be forgotten in

the history of metallurgy.

To Froment, and especially to Cattermole, we are

indebted for the next important development. The

latter first demonstrated the effieiency of a very

small quantity of oil in place of the large bulk

hitherto employed. He used it to cement the min-

eral particles together into small shotty granules

which were then capable of separation from the

barren sands in a water upcast. Modern oil proc-

esses owe much to his researches, though, as is nat-

ural, further advances resulted in again reducing

the quantity to the exceedingly small amounts now
commonly employed for securing adhesion of gas

or air to submerged mineral particles. The minute-

ness of the quantity of oil required to secure this

result is remarkable, amounting as it does in some

instances to but a few ounces to the ton of ore.

which may carry 50% of its weight of mineral.

Calculation demonstrates that the necessary uni-

form oiling of the countless millions of sulphide

particles produced by the crushing of half a ton

of friable mineral through a 60-mesh screen implies

a thinness of oil film which approaches the lower

limits of molecular attraction, being of the order

of some 20 micro-millimetres, or considerably under

the millionth part of an inch ; such dimensions are

far below the range of vision of the most powerful

microscope.

The physical reactions which underlie all such

methods have been insufficiently explored, and in

many respects are still obscure; the striking prac-

tical results so far achieved have been reached

quite empirically. I may perhaps be permitted to

mention a new fact in relation to the measurement

of the 'contact angles' which exist between the

surfaces of aqueous liquids, and those of certain

sulphides, silicates, and other solids. In investigat-

ing previously accepted figures for these, G. W.
ThouLson and I found a series of curiously discrep-

ant readings, which on further research proved to

be due to the existence of a variable range of the

contact angle between various liquids and solids,

though of constant magnitude of variation for each.

This range of angular variation has been termed

by my friend, C. G. Lamb, 'the angle of hystere-

sis,' and its existence and magnitude in regard to

many substances have been independently eon-
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firmed and quantified by A. Howard Higgins. It

is not a fact of merely academic interest, as it

appears to be intimately connected with the ability

of a given solid to condense upon itself a gas film

;

and when submerged in a liquid to determine the
attachment of a gas when generated, or on the
point of generation, from solution. It follows that
angular hysteresis reaches its highest values for
minerals which are the most susceptible of flotation,

and vice versa. Some hundreds of observations have
been taken, under the microscope and by lantern
and screen methods whereby this relationship has
been placed beyond doubt. Besides roughly quan-
tifying the gas-condensing power due to the surface
energy of solids, it brings us somewhat closer to
an explanation of the efficiency of acidification.

Thus, whereas the angular hysteresis of silica in
plain water may exceed 30°, thus indicating that
substance to have a definite power to occlude gas
and to float, it drops from 4 to 0" in water acid-
ulated with sulphuric acid. (Jalena. on the other
hand, retains its full nieasui-e of angular variation,

or is but slightly affected.

Returning to the practice of the various flotation

processes at Broken Hill, the Zinc Corporation at

present employs both Elmore and Minerals Separa-
tion systems, while the latter is also in use at the
Central mine. The general result so far is the re-

covery of zinc concentrate, which, according to the
process adopted, and the after treatment of the

concentrate, may vary from 4-t to 49% of zinc, to-

gether with substant'al values in lead and silver.

The latter minerals are in some cases partly re-

moved by subsequent vanning, but even thereafter

the main zinc product always carries a considerable

amount of both—to the extent of 8 to 10% of lead,

and some 11 to 13 oz. of silver. These concentrates

are bought by European smelters, and are mainly
shipped to the Continent for reduction. Taking the

Central mijic as an example of what is now being

done with these hitherto refractory ores, and as

dealing with sulphides originally containing 16.5%
lead, 18.5% zinc, and 13 oz. silver, the final tailing

from the flotation plant (exclusive of slime),

amounting to half the weight of the ore, carrying

but 5% zinc, 2.5% lead, and 3 oz. silver: this is

equivalent to recoveries of 90% of the lead. 84 to

86% of the zinc, and 88% of the silver of the whole.

This mine alone now supplies one-tenth of the

world's total zinc requirements. The cost of the

flotation process here employed is about 6s. i)er ton.

including reerushing and payment for water. One
reason for the ready sale of the concentrate is its

uniformity of tenor, varying scarcely 1% in zinc

per annum, a fact of obvious advantage to the zinc

smelter.

They can at present, however, only imperfectly

separate the floated minerals from each other, and
the sale of their concentrate permits realization on
but a portion of the lead and silver carried therein,

owing, in turn, to the inability of the smelters to

more than partly recover them. Indeed, the sep-

aration of the lead from the zinc in these concen-
trates could be pushed somewhat further than is

practised. This is due to the zinc smelter requiring
a certain proportion of lead to aid in the recovery
of the silver, as prills of low-grade bidlion, from
the residue left after distilling the zinc. The
method of recovery is by washing, that is, water
concentration of the seconds, and is very generallv
practised on the Continent, and often in South
Wales.

While certain difficulties yet remain to l)e stilved.

especially in regard to blende and galena slime—
for it must be remembered that most of the methods
referred to result only in the separation of sulphide
l)articles of sensible size from the gangue—the
Broken Hill problem may be regarded as solved, to
the extent which proximate methods as yet permit,
by the advent of flotation methods.

The zinc industry has undergone a marked change
of late years; with the gradual exhaustion of cala-

mine supplies, and even of the richer blende ores,

and to the increasing demand for spelter, sulphide
ores are now readily purchased which earlier would
have found a poor market. It is not long since 50%;
of zinc in a blende product was a standard which
admitted of little reduction. Smelters will now
readily buy 45% and even 40% blendes if they con-

tain other metals to recoup the loss due to decreased
zinc; but such foreign metals are naturally ])ai<l

for at a low price, from the incompleteness of their

final recovery. That these secondary sources of
profit may nevertheless become substantial is evi-

denced by the fact that, whereas concentrate was
a short time since subject to penalty for shortage
of zinc below a certain figure, and the producer
therefore did his best to increase the zinc tenor and
to decrease that of lead and silver, he is now in

the curious position of being penalized for zinc

above a certain limit, when this involves what the

smelters consider to be an undue absence of silver

and lead, in connection with a given smelting

charge. This applies particularly to Broken Hill

concentrate.

(To be continued.)

MARCH COPPER MARKET

By MiSHA E. Appelbaum

The copper market during the month of JIarch

fluctuated between 12% and I214. delivered thirty

days. The buying was still of a hand^o-mouth

nature, the principal demand coming from the wire-

drawers. The export deliveries were 59,000.000 lb..

and the domestic deliveries were 66.000.000 lb., and

if the production had been at the same rate as dur-

ing the month of February there would have been

a decrease in a visible supjilv: however, with a pro-

duction of 130,000.000 lb., there \yas an increase of

5,000.000 lb., and while the quantity in itself is not

large, yet the large production offers very little in-

ducement for the consumers to buy more liberally

than in the past. The general business conditions

are quite below normal, and therefore, unless there

is a sharp improvement in business, or a radical

curtailment in the production takes place, the best

one can hope is for copper to remain steady at the

present level of prices.



April 15, 1911 MINING AND SCIENTIFIC PRESS 521

Specular Hematite Deposits,

Planet, Arizona

By W. E. Upham

Till' Planet mine, situated in western Arizona, on

the south side of the Bill Williams river, twelve

miles from its eontluence with the Colorado, has be-

come quite familiar to those interested in mining

affairs during the past fift.v years, because of its ex-

tensive deposits of specular hematite, and of par-

t'cular interest to copper operators because of the

abundant association of silicate and carbonate of

copper with the hematite. Deposits similar to those

at Planet are rather frequent in the west-eeutral

part of Arizona, and many an engineer who has been

called upon to give an opinion as to the possibility

of their economic exploitation for copper or iron

has been much perplexed bv them. To the pros-

pector searching for the indications of large and

valuable deposits, the conspicuous outcrops of the

hematite and copper minerals immediately suggest

gossan, and the silicions hematitized and copner-

stained croppings are reasoned to have been derived

from a pyrite deposit, carrying copper, with a pos-

sible ehaleoeite zone of secondary enrichment.

Conservative engineers have also been prone to

take a similar view of these deposits, and on the

basis of favorable opinions several jattempts have

been made to develop them, prominent among which

was that of the past year at Planet, where operations

were undertaken to discover and delimit the ex-

pected f)yrite ore by means of churn-drills aided by

shaft-sMiking and cross-cutting. Xcme of the at-

tempts have .yet succeeded in proving relationship

between the specular hematite and pyrite deposits.

N'Or does a close study of all the evidence available

in the Planet district tend to support any theory of

derivation from pyrite.

Geology.—The rocks of the Planet district, as well

as a large part of this portion of the Territory, are

very old. The Bill Williams drainage basin ex-

poses the Arehean complex, from which, east of

Planet, erosion has left but patches of Proterozoic

(Algonkian) rocks, and truncated their upturned
edges in the immediate vicinity of the mine. The
Arehean erosion surface has lost its continuity

through faulting, but nowhere in the immediate
vicinity of Planet do exposures show the upper con-

tact of the fault blocks of Arehean rocks to be in-

clined more steeply than 7 to 0°. Local dips of the

contact of I'roterozo^cs with Arehean rocks appear
to be southwest, while the regional dip of the con-

tact is northwest, the Proterozoic rocks disappear-

ing in that direction beneath tlat-lying beds of sand-

stone and lava flows of much more recent age. Sec-

tion No. 1 shows a vertical section taken from
Planet peak to the Bill Will'anis river, a distance of

about eight miles, direction N.2°W. magnetic, cut-

ting across the mining property of the Planet Cop-

per Co. The faulting of the Arehean gneiss, as

hypothetieally indicated, gives a basin-like struc-

ture to the district. It is pn)bfi))lr that all of the
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upper contacts of tlic Archean fault blocks are com-

paratively flat-lyinj;;, as shown, while the Protero-

zoics have been tilted up into steeper positions, ap-

proximately as shown, by lateral thrusting, which

has occasioned thrust faults and folding.

Considerable difficulty is experienced, at first

sight, in acquiring a working acquaintance with
these old Proterozoies, due to their extreme meta-
morphism and physical disturbances. Of the latter,

besides disturbances due to thrusting and folding,

removal of entire beds frojii areas represented en-
tirely, or in part, by the tops of certain fault blocks,

through leaching processes, has caused uneven sub-
sidence of, and consequent shattering and eru.shing
in, overlying strata. Where the leaching processes
have been most active (as at the north exposure of
gneiss contact, section No. 1) the basal parts of the
Proterozoic rocks have been greatly affected and
the ^apparent sequence of sedimentary deposition
obscured. A section where such leaching action has
been at a minimum is obtained in the west gulch at

Mineral Hill mine, three miles west of the U. S. M.
Mon. No. 2675 at Planet. Th's section is exhibited
by section No. 2. The west side of the gulch shows
Archean gneiss overlain by a basal quartzite (more
properly arkose) 8 ft. thick. Overlying this occurs
a lower limestone bed 10 to 15 ft. thick, followed by
quartzite with schistose tendency, upper limestone
bed 4 to 20 ft. thick and again quartzite grading into

((uartzose schist. On the east side of the gulch it

is seen that where leaching processes have been
active the basal quartzite (arkose) and lower lime

beds have disappeared, their places being taken by
the clayey residual matter of both beds. The up-
per lime bed has also disappeared and its position

only recognized by an attrition material resembling
indurated red .sandstone. This has resulted from
the intimate mixture and metamorphism of such
clayey matter as was left by the limestone, and
quartz sands from the leached upi)er part of the

next lower (|uartzite. the processes introducing

hematite. The complete removal of the lime beds
and basal quartzite (arkose) is again noted in sec-

tion No. 3, taken about 1200 ft. east of north of

section No. 2. Here the gneiss is overlain by attri-

tion material 5 ft. th-'ck representing the meta-

morphosed residual products of the basal quartzite

(arkose) and lower lime bed. The position of the

upper lime bed occurs .iust below the upper tunnel,

bottoming the u])per 55-ft. quartzite bed. Its posi-

tion is marked by 15 to 18 in. of material resembling

indurated red sandstone (not indicated in the

sketch).

A study of sections No. 2 and 3 simplifies the esti-

mation of the basal parts of the Proterozoies at

their northern exposure at section No. 1. Here the

gneiss is overlain by varying thicknesses of elaye.v

matter (li/o to 4 ft.), representing all that is left

of the basal quartzite (arkose) and its overlying

lime bed. A quartzite bed. largely replaced by
specular hematite, follows. The sketch shows this

to be quite continuous, but as a matter of fact in

places this bed has been entirely leached out, leav-

ing behind only the hematite which formerly partly

replaced it. Again following is a .series of

quartzo.se schists (Se) varying from greeni.sh quartz-

ites through greenish to grayish schists, with recur-

ring variations, to a quartz schist (QS), this being

a quite uniform and distinctl.y noticeable bed of

white quartz schist. Characteristic of the Protero-

zoic age, the two following members are probably

interbedded intrusive sheets, the lower a quartz-

|)orphvry now mashed and sheared to a gray-eol-

ored, spotted schist (SpS), and the upper a sheared

qiuirtz-porphyry (ShP), red in color, due to the

liberation and oxidation of the iron of its ferro-

magnesian minerals. The truncated edges of the

latter form the bold, red ridges running in a par-

allel direction across the country, east and west,

Section 2, at West Culcb, Uinersl Hill Mine. Looking North.

south of the Planet mine, and, not without rea.son,

may be easily mistaken for porphyry dikes. Next,

following an unconformity, is a series of basalt

sheets, interbedded with loosely constructed sand-

stones with conglomerate phases. South of these,

Section 3, at Tunnel No. 4, Mineral Hill Mine. Looking West.

faulting and erosion have brought the more meta-

morphosed Proterozoic and Archean gneiss again

to the siirfacc.

Source and Manner of Deposition of the Hema-
tite.—Referring to section No. 3, if it were con-

tinued back toward the south it would be found

to cut through added thicknesses of a green quartz-

ite, with schistose tendencies as variations, until a

total thickness of 500 to 600 feet obtains. The

ex]iosed surface of this quartzite appears to be

leached in circular or elliptical areas to a generally

reddish colored quartzite or quartzose schist, which,

uiion close inspection, is found to be light gray in

color with zonal red coloration due to deposition

of red In^matite along fissures which carry thin vein-

ings of specular hematite. From the top of the

series, and especially in the leached zones, the

amount of the specular hematite fingering increases

until the base of the series js reached at the upper

tunnel, where the quartzite has been almost en-

tirely replaced by specular hematite for a thickness

of about 15 feet. The quartzite bed between the

upper and lower tunnels ^s also largely replaced

b.v specular hematite.

Specimens from the green and ad.iacent leached

quartzite were taken from the part of the .surface

showing leached areas, before spoken of. for anal.vsis
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and microscopic examination. Rock section No. 1

i.s of green, unleaehed quartzite, and shows the rock

to be a metamorphosed clastic rock composed of

water-worn ((iiartz grains, somewhat attacked by

leaching action, with interstitial filling of chlorite.

The rock from which this section was taken an-

alyzes 7.02% metallic iron. Rock section No. 2 is

of light-gray, leached quartzite. It shows a meta-

morphosed clastic rock with water-worn quartz

•rruins with interstitial spaces incompletely filled by

secondary quartz, the rest being in open spaces rep-

resenting a condition of increased porosity. Hema-

tite lines the open spaces in part and is incor-

porated with the secondary quartz, but scarcely in

sufficient quantity to influence the light-gray color

i)f the rock. The rock from which this section was

taken analyzes 0.5% metallic iron.

The chlorite, then, of the green quartzite, appears

to have furnished a large percentage of iron which

has migrated in the leaching process. This migra-

Rock-SecUon No. 1. 20 Diam.

U—<iiuartz.

O-Oavity.
S Secondary <jiiartz.

H Ficmatite.

Wilhcml .Analyzer.

tion has been by way of li.ssures. dowiiwartl through
the rock, leaving trails of hematite, as the ferrous

.solutions have encountered oxygen, until the base
I'f the series was reached, when the conditions were
such that complete oxidation took place and the

hematite metasomatieally replaced the quartzite.

While a replacement of limestone by the hematite
is frequently to be observed, still it is only too

apparent that the limestone has acted the part of

an unwilling host, while the qiuirtzite has accepted
the intrusion readily. The replacement of the

quartzite by hematite is to be considered the pri-

mary concentration of the iron. If the quartz rem-

nant of the parti\- replaced quartzite l)e eomj)letely

removed without accompanying hematitization, then

a secondary concentration is accomplished. In this

manner the granular specular hematite deposits of

the Planet mine have been derived. Since veins

of specular hematite occur from the top of the

spotted .schist, down, it is probable that the ferro-

magnesian minerals of the original quartz porphyry,
from which the spotted schist is derived, played

their part in supplying ferrous iroTi to migrating

solutions.

Relation of Copper Mineralization to the Hema-
tite,—ChrysoeoUa (silicate of copper) appears as

the most abundant copper mineral at, or near, the

surface. With it is usually associated some mala-

chite (carbonate of copper). Very rarely, small

veiulets in the quartz schist carry still unoxidized

copper-bearing pyrite, and at times the veinlets

exhibit concentration of the copper by ehalcocitiza-

tion. when surface erosion has exceeded oxidation

in the more impervious parts of the schist. As with

the hematite, the copper-bearing solutions have been

capable of replacing quartzite. This appears quite

generally where hematitization has occurred and

very frequently where it has not. Where the hema-

tite is indurated and capable of being fractured,

invariably the copper, as silicate, is found to fill

the fractures. This general relation affords clear

evidence that the mavement of the copper-bearing

Rock Section No. 2. 20 Diam.

Q—Quartz.
O—Cavity,

S Secondary (iuartz.
H Hematite,

Without Analyzer,

solutions, in the main, has been subsequent to the

hematitization. The Source of the copper is doubt-

ful. It is probable that igneous intrusive or ex-

trusive sheets later than the unconformity indicated

in section No, 1. now eroded, was the source of

supply, the migration being effected by downward-

percolating solutions. The whole series of the more

metamorphosed Proterozoic rocks is cut by small

copper-bearing veins, replacements by copper min-

erals taking place more generally in the quartzite

beds (Qzt) and in the quartz schist (QS).

Relation of Pyrite Mineralization to the Hema-

tite.—Pyrite is much more conspicuous by its ab-

sence in the Planet district than by its presence.

It is true that sparsely disseminated pyrite does

occur, and considerable importance has been at-

tached to the fact that some of the dissemination

has been within the specular hematite itself. In

this case the hematite is to be considered simply

as a basic rock with a role only less varied than

that of any more complex rock because of its sim-

ple and exceedingly stable character.
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Re-Soiling Dredged Areas in

Victoria -

In response to the request of A. C. Veatch. chair-

man of the Land Classification Board of the Depart-

ment of the Interior, for information as to what is

being done to re-soil dredged areas in Victoria, E. H.

Goodenough has made a report, the following sum-

mary of which is given in the Australian Mininij

Standard. The regulations governing the dredging

industry in Victoria provide that where the top soil

is more than 2 ft. deep it must be advance-stripped

to a depth not exceeding 7 ft., conveyed in a dry

or moist condition, and deposited evenly on top of

the coarse material. Where the soil is less than 2

ft. deep, as much of it as possible shall be spread

over the surface. Difficulty is experienced in com-

plying with these regulations.

At the Collegian dredge, working near Bounce

Doon, the appliance in use for replacing the soil is

a chute made of sheet iron % in. thick. The total

length of the chute is 80 ft., its breadth 46 in. across

the top, and its depth 18 in., having curved or

rounded sides and bottom, and when being utilized

lies inside of and along the whole length of the or-

dinary timber sluice-box. With the full length of

the chute in use it delivers the earthy material 27

ft. beyond the end of the wooden gold-saving sluice-

box. The chute is made in four sections, the u])])ei'

one, 20 ft. in length, being removable, and this is

hung up clear of the sluice-box when dredging of

gravelly wash is in progress. The next section is

hinged at its lower end so as to admit of its upper

end being raised out of the way when not required

for re-soiling. The next length is fixod. and the last

piece, 8 ft. in length, is on a hinge at its ujjper end,

thus allowing it to be turned up when not in use,

and lowered again into place when required to

carry the soil to the farthest possible distance from

the face. The upper section, 20 ft. in length, when
in position for re-soiling, has a pitch of 3 in. to the

foot, and is so placed that the top end neai-ly

touches the lips of the buckets as they revolve. The

rest of the chute has a grade of 1% in. to the

foot. When dealing with soil or overburden oidy.

the pitch is sufficient to carry the material deposited

from the buckets along the chute with the help of

a little water. When, however, there is an appre-

ciable proportion of gravel deposited with the

earthy matter, the mixture heaps \ip and requires m

push to' start it along the chute. The additional

water required to gravitate the overburden to the

top of the dumped gravel at the stern of the dredge,

besides that which comes up in the buckets, is ad-

mitted to the chute through a 3-in. pipe, but this

pipe does not run full. At date of inspection the

discharge was about 10 cu. ft. per minute, while the

volume of solid material being moved along the

chute was about 30 cu. ft. per minute. Occasionally

the 3-in. pipe is blocked by clay, etc., deposited in

the chute by the buckets, and at such times the

services of a man are required, for a few minutes.

to shove the material and start it alolig toward the

tailing dump. Sometimes a whole shift is run with-

out the assistance of this man. It is estimated that

this extra work costs about 10s. per week. Between

the end of June and the beginning of August 1910,

about 1% acres had been done, of which half an acre

had been neatly leveled off by three of the dredge-

men with shovels, Avorking occasionally, and the cost

of the work was estimated at about 10s. per week. or.

say, £2 per acre. When leveled off, the surface of

the re-deposited material is about 12 in. above the

adjacent natural surface, and the depth of soil and

earthy matter so replaced and leveled off averages

from 2^-2 to 3 ft. In the working face on 5/8/10

the overburden was 4^4 ft. thick, consisting of dark-

colored soil, sandy loam, and clay, overlying coarse

gravelly wash. The water-level in the operating

pond was from 1 to 4i/> ft. below the surface of the

ground. The centre of the lower tumbler-shaft was

3 in. out of the water, and the cut made extended

back 6 ft. from the face. The drop from the centre

of the top tumbler-shaft to the bed of the soil chute

is 31/2 ft., of which 2 ft. is occupied by the buckets,

leaving 18 in. of a clear fall. Some of the buckets

do not empty freely, and most of the contents fall

into the well-hole. Occasionally buckets come up

with some water, but no dirt. On 5/8/10, the ma-

terial deposited in the chute was mostly large clods

of soil and clay ranging in size from 12 by 6 bv 4 in.

to 18 l)y 9 by 5 in. : also some stones were noticed

up to 5 by 5 by 4 in. The pitch of 3 in. to the foot

at the up]M'r end enables the deposited material to

get away readily and reach the tailing dump, after

a few short stoppages in the flatter portion of the

trough, without much delay. The depth of the ma-

terial sliding along the chute was usually from 12 to

15 ill. The dredge-master stated that with sandy

loam soil, the discharge from the 3-in. pipe had to

be cut off : such material did not need so much water

to move it along as did the mixed material. The

advance stripping at this dredge occupied about four

hours ])er da.v : from the upper tumbler shaft to

the deck 19V. ft., and to water-level 22V. ft. The

cost of providing and installing the re-soiling ap-

pliance on this dredge was less than £100. To ob-

viate the occasional attendance of a man at the head

of the chute to give the stuff a start, it is intended

to provide an appliance, so arranged as to work au-

tomatically from the main shafting. The cost of this

arrangement will be moderate. (See illustration,

sliowiiig soil cliute and re-soiled ground.)

Porepunkah Dredge.—A somewhat similar re-soil-

ing appliance to the foregoing has recently been in-

stalled on the Porepunkah Dredging Co. 's ground at

Porepunkah. The overburden to be dealt with here

is of a more friable nature than that at Bonnie Doon,

but notM-ithstanding this, fairly good results were

achieved on an area of about one-quarter of an acre

which had been re-soiled on 26 10 10 with sufficient

material to give an average thickness of 18 in. when

leveled off. After that the bedrock rose rapidly,

and the dredged material was insufficient, when

dumped back into the deeper ground, to show above

water-level in the operating pond. Since then the
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dredge has been turned round to make for deeper

ground, and it is likely that the soil chute will

be used with satisfactory results. The overburden

is a light sandy soil overlying clayey material and

is of poor quality for agricultural purposes.

(Jood results are being obtained by Hinnomunjic

No. 1 plant, working on Livingstone creek, a few

miles down stream from Omeo. In this case the

ordinary wooden sluice-box is utilized to conduct the

soil from the buckets to the dump, but an additional

;W-ft. length :S brought into use when advance strip-

I)ing of the overburden is in j)rogress. This admits
of the earthy material being deposited well back
from the face of the dump, and there retained on
top of the gravelly wash, in place of being sluiced

back into the operating pond at the stern of the

dredge, which would otherwise necessarily occur
owing to the large quantity of water required to

force the material along the comparatively tiat slope

of an ordinary sluice-box. The ground being treated

in this locality was originally a low-lying marshy
area of good black soil. As a result of the early

mining operations conducted upstream, more than
tifty years ago. the surface of the flat was covered
by mining debris to depths of from 3 to 4 ft. Owing
to the tenacity of the clayey black soil and to the

fact that much of it is matted and held by roots of

former vegetation of the swamp, very good results

are being obtained in the way of re-soiling, as this

l>laek soil brought up from below the old mining
debris is deposited in a layer 2 to 4 ft. thick by this

plant on the top of its own coarse tailing in large

solid lumps, practically unchanged from its virgin

state. Certainly this re-soiled land is in a more use-

ful condition at present than it has been during the

past fifty years. The surface soil is advance-stripped
and conveyed through a main box, where an ad,just-

able extension carries the soil out above 12 ft. b.--

yond the gold-saving boxes. The ground is graded
iiiid is covered to average depth of ;j ft. of soil. The
area re-soiled is about -iO acres, and oats and pota-

toes were grown on the dredged ground the first

year after treatment. The ground is about 30 ft.

deep; the dredge works over 5000 cu. yd. per week.
The soil in the face is black, stiff, and swampy, and
is stripped separately. About 80% of soil is restored

to the dredged ground.

At the Briseis company's No. 2 i)lant an interest-

ing development has taken place in the matter of

advance-stripping top .soil and earthy overburden,
and depositing it in a useful condition on top of the

ua.sh and other coarse material which has passed
through the sluice-box. The liriseis company's buck-
't dredge, known as the Red Bluff No. 2 plant, is

lirovided with a belt-conveyor, and is the first gold-

mining dredge constructed in this State on which
the use of an effective appliance to deal satisfactorily

with overburden has been made a special feature.

The plant may be simply describ(ul as an ordinary

l)iicket dredge, with sluice-box and belt-conveyor.

During the course of an insi)ection it was ascertained

that the buckets, having each a capacity of 4 cu. ft.,

were traveling at the rate of 12i/o per minute. Most
of the buckets came up full of earth, but those in

which the soil was well pressed did not discharge
their contents wholly into the drop-chute, from
which the conveyor is fed. In such cases about one-
half of the material dropped into the chute, and the
rest slipped down the well-hole into the operating
pond. The material from the buckets may, by means -

of the drop-chute, be diverted into the sluice-box or

to the conveyor. When overburden is being dealt
with, the material from the drop-chute passes to a
shaking table operated by springs and eccentric

rods, thence on to a traveling belt or conveyor, which
may be adjusted to any desired angle. By this ap-

pliance it is carried along and dumped well clear of

the stern of the dredge, on top of the gravel, pre-

viously run through the sluiee-box. The rubber belt

is 125 ft. long, 2 ft. wide, Vl- to % in. thick, travels

over iron rollers, on a .steel-framed elevator at the

Re-Soiling Chute. Collegian Dredge.

rate of about 100 ft. per minute. At the date of in-

spection the buckets were operating on a face of

overburden extending from a depth of 8 ft. below

water-level, to a height of from 3 to 6 ft. above it,

while the depth of soil deposited on the gravel be-

hind the dredge ranged from 3 to 6 ft. Probably

about one-third of the alluvium was conveyed by

the belt and dumped in a dry and useful condition,

one-third went through the well-hole, into the pond,

and one-third was scooped up with the auriferous

gravel by the buckets, and after passing through

the sluice-box was discharged in the form of sludg.y

water at the stern of the dredge. Revolving tines

since have been provided to empty the buckets, and

these latter could be altered slightly in shape so as

to let the stuff drop out more readily. This is the

first plant to install a belt-conveyor to strip and

convey the surface soil to the top of the worked

gravels. Overburden is deposited behind the dredge

in fairly straight rows from 3 to 6 ft. high and 10

ft. apart from ridge to ridge. Area re-soiled on

7/10/09 was 1*4 acres, and requires spreading and

grading. About two-thirds of overburden treated
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could be transferred from the working face of the

cut to the dump at the rear of dredge in a practically

dry and uninjured condition.

Briseis No. 1 Plant.—At Briseis No. 1 plant good
work is being done in soiling. Overburden is being

replaced to depths varying from 4 to 6 ft. on top of

the gravelly wash. Grass and clover are growing on
those portions of the dredged ground where the re-

soiling material has been expo.sed for two months.

The general condition in regard to the character of

the ground and the methods adopted for treating

same, are somewhat similar to those described in

connection with Hinnomunjie No. 1 plant.

Briseis No. 3 Plant.—The Briseis company's plant

No. 3, recently constructed at considerable cost, has
been provided with a belt-conveyor, and other aj)-

pliances for re-soiling purposes. Sufficient dredging
work has not yet been done with this plant to ascer-

tain exactly what it is capable of doing in the mat-
ter of re-soiling worked ground; it promises, how-
ever, to be a success.

Another new departure has been taken in regard

to fe-soiling devices, so far as Victoria is concerned,

by the proprietor of the Myrtle Queen dredge work-
ing in the Ovens River valley a few miles below
Myr'tleford. Shortly described, the contrivance con-

sists of an ordinary chute or flume of sheet iron, say,

2 or 2V2 ft. wide, with semicircular bottom and ver-

tical sides, and long enough to extend from the

upper tumbler shaft to some distance beyond tlie

stern of the pontoon. Inside of this chute and along
its whole length, a screw-like mechanical appliance

will revolve, by means of which the earthy over-

burden delivered by the buckets at the upper end of

this trough will be shifted forward and deposited on

top of the dredged gravelly wash at the stern of the

dredgj, 'n almost a dry condition. It is really a

screw-conveyor in an open trough, and will shortly

be ready for use.

The Paracale District

Goldfield Consolidated mill performance in March
is given in preliminary figures as. 25,814 tons milled

:

$1,040,000 gross value; .$215,000 total costs. The
company expended $195,000 in purchase of addi-

tional interests in the Jumbo Extension and Vine-

gerone. These properties have been operated by
the Goldfield Con. M. Co., though owned in part

independently. C. S. Herzig, consulting engineer
for the Jumbo Extension Co., estimated 73.000 tons

of ore blocked out in that property last year. In

some quarters this estimate has been criticized as

excessive, but a recent examination of the property
by G. F. Lewis more than verified Mr. Herz'g's

figures, Mr. Lewis reporting 87.400 tons, worth $41
per ton. That the Goldfield Consolidated has been
studying the ground carefully lias been shown by
the reports since December.

A power station at Lauekhammer. in Germany, is

now transmitting electric current at a pressure of

110,000 volts, which constitutes a record voltage as

far as Europe is concerned. The transformer plant,

of Siemens-Schuckert type, consists of four three-

phase oil-epoled transformers, which step up the
generator pressure to the transmission voltage.

By A.N Occasional Cobbesposde.nt

There has been much activity in the Paracale dis-

trict of the Philippine Islands both in lode mining

and placer mining, but the region as a whole has

not emerged from the prospecting stage so far as

one may be able to .judge from the present develop-

ment and the possibilities in view. Two or three

mines, however, are well on the way toward being

made into sub.stantial dividend-payers, while re-

sults from one dredge in particular that is now op-

erating, together with the returns of some hundreds
of test-holes recently put down, go to prove that the

GM Copper Jron Coal

I M M H I '

Kfi. under egnstrucfiao orprtiiec^ai

Map of Luzon, Showing Paracale Disirkt.

district will finally establish itself as a good pro-

ducing centre. At the present time the means of

connnunication and its frequency is not what it

o>ight to be to handle the business, both mining and

agricultural, that is being developed in the provinces

of southeastern Luzon. The service consists of a

passenger and freight steamer, making a visit from

Manila twice a month. The time of the nin from

Manila to Paracale is about four days. An overland

route to Manila has already been surveyed and it is

hoped that a railroad will soon be built. This will

give the district daily train service with a run of

about one-half a day. Anu)ng the j)lacers situated

along the Paracale river, those that have been thor-

oughly tested and their worth proved are the Para-

cale Gold Dredging Co.. the Philippine Exploration

Co.. the Stanley Gold Dr(Mlgini: Co.. and the Para-
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cale Extension Gold Dredging Co. Of these the

Paracale Gold Dredging Co. and the Stanley are

operating, while the others are about to install

dredges.

The lower part of the Paracale river runs through

large mangrove swamps which necessitate consider-

able clearing to make the ground dredgable, while

farther up, areas of nipa occur, and finally, at the

source of the river, there are rice paddies and

meadow through which streamlets pass from the

bles preesut is a sure indication of the richness of

the jjlacer. The gravel in the placer has been pro-

duced by comparatively recent erosion. The gold

is bright, ranges from fine to coarse, and is often

spongy in appearance. It is mixed with considera-

ble magnetite and iron pyrite. The presence of

sulphides, even in the placers, is to be expected in

a region where the rainfall is great, a condition

that seems to be quite common in most of the trop-

ical countries. Some thoroughly oxidized portions

of lode matter are found on the outskirts of the

placers, but these are only local in occurrence. In

the lodes the sulphide ores are found immediately

below the outcrops in most cases. The bedrock is

granite or gneiss and soft enough to drive a pick

! into it. The depth is variable and ranges from

Driving Casing 3nd Lowering Sand-Pump.

surrounding hills. The ground on the upper river

has been thoroughly tested and found to average

as well as the lower river.

The usual rocks of the district are coarse granites

of a gnei.ssic character. Schists, shale,

and sandstones are also common to a

lesser degree. The region has a great

number of ipiartz veins running in a more

or less parallel direction. These veins

occur in granite for the most part, but are

also found at contacts of granites and the

more basic intriisives. The shales and
slates in th(! hills have contributed to the

formation of a thick b(!d of clay in the

placer ground. This clay varies in thick-

ness from a few feet to as high as eighteen.

It is noticeable that this clay carries gold

immediately beh)w the gra.ss roots in the

region near the foothills, while farther

down the river the gold occurs for the

most part close to bedrock, over which is

several feet of gravel wash consisting of quartz and

eruptive rocks u|) to 2 inches in size and mixed with

the clay. The greatest quantity of gold is found

in this layer. As a general rule the number of peb-

12 to 45 feet. The auriferous gravel appears to

occur in streaks and follows channels of varying

depth and width. It is this condition that makes

it advisable to bore more test-holes for a given

area than is commonly done in other placer districts.

As many as five holes per acre are driven.

Drilling is done by the driving of an ordinary 3-in.

wrought-iron pipe casing with smooth joints, and

lifting the material out with a flat-valve sand-pump.

It is not necessary to use any special means of driv-

ing through this tough clay other than the method

shown in the photograph. The weight of four men

standing on the cross-arms of the casing and rota-

Paracale Dredging Ground, Upper River.

tion of the same by another man is found to be sutiK-

cient for depths to 40 ft. The number of feet

driven per 10-hour day is about 40, at a cost of 20e.

per foot.
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Concrete

By AiGERNox Del Mab

The millwright of today must lay aside his saw

and square and take kindly to the shovel and hoe,

for concrete is taking the place of much of his

heavy timber work. Not only is it more durable

than timber, more economical in cost per ton of ore

crushed, but it looks better. As a rule, the inside

o'f' a stamp-mill is a dirty place, and the structural

work crude and unsightly. Compare this with a

mill where concrete has been used to its fullest

extent. We find now that the mill is neat in appear-

ance, the structure is better architecturally, the

mill does better work, the extraction is better, and
the mill lasts indefinitely. To obtain the best results

from concrete work the following observations and
rules may be studied with interest.

The best grades of domestic cement should be

used. While some foreign cements are superior to

our ordinary brands, even for cementing silex brick

in tube-mills, a class of work requiring the best

materials, a good brand of domestic cement will

answer every requirement. Except when used in

large quantities, particularly where the cost of labor

is high, it is better to hand-mix all concrete. The
mixture of sand and rock, which with cement makes
concrete, is often called the agglomerate. Concrete

should always be mixed fresh ; that which has been

mixed over half an hour has had an initial set and
should be rejected. The sand should preferably be

clean and sharp, although rounded sand-grains or

sand that contains from 10 to 15% of dirt has been

found not to lessen the strength of the set. The
broken rock used should not be larger than a size

which will pass a 3-in. ring, and should be well

washed before mixing to remove all dust and dirt,

so that the cement and sand mortar will adhere to

the surfaces.

Cement will not readily take up any more water
than is necessary for mixing; the excess will come
to the top, and does no harm unless the excess is

carried to an extreme, causing a separation of the

cement from the agglomerate, thereby weakening
the mixture. Wet concrete takes longer to set and
eventually becomes harder than when the water is

only in sufficient quantity to create adhesion. Con-

crete of this latter description should be well

rammed until water comes to the surface. Wiiile

setting, concrete should be kept wet, for this retards

the setting and, as stated above in respect to wet
concrete, it produces a more lasting structure. It

is not necessary for any piece of work to be of

the same proportional composition throughout, for

the richness of a concrete should be proportional

to the strains it must bear: for example, the base

of a foundation, u.sually being larger than the top,

may be made of a i)oorer mixture and yet stand

the same strain per square inch as the top.

Concrete mixed with fresh water should not be

allowed to set when the temperature is below freez-

ing, unless there is a heavy weight upon the struct-

ure to keep the mixture in compression, or unless

fires are kept burning near the structure, otherwise

the concrete may be loose and crumbly. In a recent

reference to this subject it is claimed that freezing

will not materially injure concrete, for while frozen

the setting action ceases to start again when the

water thaws. When the temperature is below freez-

ing, the usual plan is to add some chemical to the

water that will lower the freezing point. Salt is

most commonly used, and when not in excess of

10 per cent of the weight of the water, it makes

a stronger structure than fresh water. The salt

delays the setting, and lowers the temperature at

which the water will freeze. There have been vari-

ous rules proposed to determine the quantity of

salt necessary to prevent freezing. "Add one per

cent by weight of salt to the weight of water for

each degree ¥. below freezing", or "one pound of

salt to 18 gallons of water for a temperature of

32° F., and an increase of one ounce for each de-

gree lower."

Concrete may be mixed with hot water, and sets

more rapidly the hotter the water. A temperature

of 150° P. is a safe limit, unless the mass is im-

mediately transferred to the form. It is often nec-

essary in cold weather to heat the rock and saiid

which may have frozen over night. It is best jn

this case to thaw the sand before a fire or in
j
a

drier, for wet sand and cement mix poorly. Jn

case it is not practicable to use a drier, then tpe

sand should be spread out. the lumps broken up

mixed with cement, and hot water used to make a

mortar. This will require more work than when

dry sand is used, but if time be taken, a good mor-

tar may be made. The rock may be drenched with

boiling water.

In strnctjires where the strains are chiefly com-

pressive, the surface of the concrete laid on the

jirevious.day should be cleaned and wetted; no other

precaution is necessary. If the concrete has set,

or it is necessary to la.v it intermittently, the

surface should be roughened or left with corruga-

tions. Before adding the next batch of concrete,

the surface should be cleaned and wetted. Concrete

is mixed by volume, not by weight, and all calcula-

tions are made upon this basis, although the mill-

wright will generally prefer the bag of cement as

his unit and the number of tons of sand and rock.

The conversion of volume to tons is simple. The

next question is, what should the composition be

for a given jiiece of work. The theory is that, for

concrete to be at its highest efficiency, the spaces

between the sand should be filled with cement, and

those between the rock with cement and sand mor-

tar: therefore the amount of voids or empty spaces

between the particles of sand and rock will govern

the proportion of the ingredients.

For extensive or accurate work cements are al-

ways tested, botli chemically and jihysically, includ-

ing the percentage of voids in the sand and rock

it is proposed to use. The millwright, as a nile,

will not bother with these refiiuMuents. and will use

some arbitrary measure that has ]>roved successful

in other similar work. We will consider an average

sand and an averatre rock, and endeavor to work
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out our problem, first explaining the mode of mix-

ing the constituents of concrete as found by expe-

rience to give the best results. ThLs is a concrete

engine-foundation specification for one of our big

railroads, and is a fair example of what is con-

.•sidered necessary when mixing concrete.

"About half the sand shall be spread evenly over

the bed of the mortar-box, the cement shall be spread

evenly over the top of the sand, and finally the re-

mainder of the sand shall be spread on top. The
sand and cement shall be thoroughly mixed by turn-

ing and re-turning with a shovel. The mixture shall

be drawn to one end of the box, water poured in

at the other end, and the mixture drawn down to

the water with a hoe, a small f|uantity at a time,

and mixed vigorously until tkere is a stiff mortar.

The mixture shall then be leveled off and the re-

quired amount of broken stone shall be thoroughly

wetted and spread over it. The whole mass shall

then be thoroughly mixed by turning and re-turn-

ing with shovels into rows, at all times preserving

the same thickness of the mass until the mortar com-
pletely fills all the interstices of tlje rock. After

transferring to the forms, ram with 20-lb. hammers
until water comes to the surface."

The requirements for good concrete are. then,

thorough mixture of dry sand and cement, the addi-

tion of water to form a mortar, and the thorough

ni'xture of broken stone with this mortar.

To make a concrete where all the voids in both

sand and rock are filled, and using the figures for

sand and rock as above, the mixture should be

1 cement, 2.5 sand, and 4.6 rock. This is a mixture
in which all the spaces between the sand and rock
are filled. Experience teaches us that a better re-

sult is obtained when the rocks are separated by
a layer of mortar and the grains of sand by a layer

"f cement. This 1:2.5:4.6 mixture does not allow
for mistakes in testing or leave allowance for varia-

tions in sizes of the material used. By actual tests

till' best mixture for concrete has been found to

be nearer 1:1.5:2. This mixture should bear com-
pressive strains up to 2900 lb. per square inch.

When the weight on a foundation is excessive, or

subject to sudden chanf^es, the concrete must be
at its highest efficiency: therefore a rich mixture
such as 1 : 1.5 : 2 must be used, but the less the strain

"ti the foundation the poorer the mixture may be.

Ii-aving always a safe allowance for the unforeseen,
which alwa.ys happens. Good concrete made with
!i mixture somewhat richer than that found by cal-

"ulation will stand a strain of from 2100 to 2800
111. per square inch. Under tension, concrete will

stand from a sixth to a tenth of this, or 200 to 300
III. A stamp-m'll foundation figures out thus:

The base of a mortar for concrete foundation is

usually 32 by 60 in., or 1920 sq. in.; the weight
of mortar, stamps, dies. ore. etc., about 14.000 lb.,

or about 7 lb. to the .square inch. Two battery-

posts 12 by 28 by 21 ft. with cam-shaft, bull-wheel,

i-ams. etc., will weigh about 14.000 lb. The base

with sole-plates occupies about 720 sq. in., giving

"JO lb. to the square inch. The compressive strain

on the foundation of the battery-posts is therefore

over twice that on the mortar base. Owing to the

vibration caused by the dropping and raising of

the stamps, the tension on the foundation bolts will

more than equal the compressive strains, therefore

the foundation must be at least ten times as strong

as if the compressive strain were alone considered.

The following table shows the compressive strains

that certain mixtures of good concrete will bear:
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Mineral Associations at

Porcupine

By CYBrL W. Knight

The editorial comment on the article by R. E. Hore
in the issue of November 26, 1910, lays undue stress,

I think, on the occurrence of carbonate (ankerite or

ferro-dolomite) and the green micaceou^ minerals

which are found in association with the gold deposits

at Porcupine. It is to be hoped that Porcupine will

be of as great economic importance as the mother
lode, but emphasizing accidental resemblances, such

as those mentioned, can do no good. "When a gold

camp is discovered there are plenty of boomers ready
to compare it with the Rand and other famous fields.

Porcupine has already been compared with the great-

est goldfields. As a matter of fact, not only the gold

deposits in the oldest rocks of Ontario, the Keewatin,
are frequently associated with carbonates, but the

deposits of iron ore and other minerals are just as

frequently similarly associated. At the Helen mine,

Michipicoten, there is a large mass of carbonate ad-

jacent to the orebody. There was a stampede to the

Larder Lake goldfield, lying about forty miles to

the east of Porcupine, in Ontario, in the winter of

1906-7. R. W. Brock made a report on this goldfield

for the Provincial Bureau of Mines. In his report,

published in the Sixteenth Annual Volume, he thus

refers to carbonates and to green minerals such as

those found in the Porcupine area: "The most in-

teresting rock from an economic standpoint near

Larder lake is a rusty weathered dolomite. About
60% of the rock consists of lime-magnesic-iron car-

bonate, the remainder of quartz and of a soft green

talcose silicate, probably serpentine. « * * This

rock, especially where cut by the porphyry pegma-
tite, is traversed by innumerable stringers of quartz

which, in places, are gold-bearing." The green tal-

cose silicate mentioned by Mr. Brock was later

.studied by Morley Wilson, who. in the summary re-

port of the Geological Survey of Canada in 1909,

thus refers to it: "In the neighborhood of Larder
lake and north of Lake Opasatika, are local outcrops

and bands of a rusty-weathering rock, consisting of

ferruginous dolomite or ankerite, with varying quan-

tities of quartz and feldspar. It is always highly

pyritic, and in most localities contains a large

amount Of chrome mica or fuehsite, from which the

rock derives its characteristic green color. As a

rule the rock is cut in a most complex manner by
two or more sets of veinlets consisting of quartz or

of quartz and ferruginous dolomite."

On the eastern edge of the Poreui)ine area, in

Night Hawk lake, is Golden island, to which there

was a small rush of prospectors in 1906 owing to

the discovery of gold there. This, by the way, no
doubt resulted in the prospectors searching farther

west for gold and led to the discovery of the im-

portant deposits in Porcupine. Gold was also found
on Lake Abitibi in 1906. The deposits of Lake
Abitibi and of Golden island are thus referred to by
W. G. Miller in the Bureau of Mines' Report for

1907: "The writer has not visited Night Hawk lake.

but among the specimens shown him, from a small
island known as Golden island in the northeast part

by A. A. Cole, who examined the deposits for the
Temiskaming & Northern Ontario railway, it is evi-

dent that the deposit there being worked for gold is-

similar to that described by R. W. Brock on some
of the mining claims in the vicinity of Larder lake.

This material consists of what appears to be a silici-

fied limestone carrying iron pyrites. Associated

with the limestone is the somewhat striking green

material which Mr. Brock described as being prob-

ably serpentine. » * • The deposits on the shores:

and islands of the Lower and Upper Abitibi lakes

visited by the writer in August last are different

from those described ty Mr. Brock and Mr. Cole on
Larder and Night Hawk lakes, respectively. The
chief point of resemblance is that the same green
mineral is found in some of the deposits at Abitibi

as that in the deposits of the other two lakes."

If the goldfields of the Lake of the Woods region,

in western Ontario, which were operated unsuccess-

fully ten or fifteen years ago, be reviewed, it is

apparent that carbonates also occur under similar

conditions to those at Porcupine, Larder lake, and
other areas alluded to. But the mining man who
today has the courage to compare Porcupine with

the Lake of the Woods goldfield because of the pres-

ence of carbonates would be unpopular in the camps
of northern Ontario. It .should also be borne in mind
that the gold occurrences at Porcupine belong to

rocks dating back to a remote period of the earth '.s

history, namely the pre-Cambrian, while the mother
lode occurs in rocks of Carboniferous age.

It will thus be seen that the carbonate rock and
the green mineral, which have led to the compar-
ison of the Porcupine deposits with those of the

mother lode in California, are characteristics not

only of Porcupine, but also of Larder lake, Lake
Abitibi, Golden island, and some of the properties in

the Lake of the Woods area. Hence it would seem
that much importance should not be attached to

either the carbonate or the green mineral. In fact,

the green mineral, whether it is called mariposite or
fuehsite. is of such common occurrence in the pre-

Cambrian of northeastern Ontario that it is scarcely

worth mentioning. The carbonate and other char-

acteristic rocks of Porcupine are described in the

notes which accompany the Bureau of Mines map
published in August last.

Tripoli is used for a number of purposes, as blot-

ter blocks and scouring bricks, but by far the most

important use is for filters. These filters are made
in all sizes from the small house filter to filters liav-

ing a capacity of -100 gal. per hour. The flour is

used i^rincipally as an abrasive or polisher in the

metal-working trades, the finest grade being used as

a jewelry polish, while the coarser grades are used

as brass or steel polish. The flour is also used to

some extent as an ingredient of scouring soaps. No
doubt the flour has been used to some extent as an

adulterant, as it is nearly pure white, without ap-

preciable grit, and very heavy.
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Discussion
Readers of the Mining and Scientific Press are Invited to

use this department for the discussion of technical and other
matters pertaining to mining and metallurgy. The Editor
welcomes the expression of views contrary to his own, be-
lieving that careful criticism is more valuable than casual
compliment. Insertion of any contribution is determined by
Its probable Interest to the readers of this Journal.

Filter-Pressing Slime

The Editor:

Sir—Mr. J. ('hisholm remarked that the patent

press used by Mr. Alfred James in Kalgoorlie was

invented by him in 1905. In my paper on the above,

it was not Alfred James who was mentioned, but

Caradoe James, now of Tarkwa, West Africa, al-

though at the time I did not give the initials. ('.

James was associated with Mr. Chisholm in the ex-

periments of sluicing out presses. I can only say

that it is a great pity the invention was not pushed,

as it appears to be simple and effective, and quite

on a par with the Merrill system.

il. W. VON Bernewitz.

Kalgoorlie, Western Australia, February 18.

Liberty BeU MiU
The Editor

:

Sir—In your issue of ilaiili 11. W. II. Storms

has described the mill of the Liberty Hell G. M. Co.

at Telluride. Some important changes have been

made at this mill since the time of the visit upon

which the description was based. The tube-mill dis-

charge now goes to cones, the underflow of the

cones going back to the tube-mill, and the overflow

passing to ten Deister tables. The.se are doing good

work, and have materially lowered the mill tailing.

The tailing from them goes to Dorr feed-thickeners.

The thickened feed goes to the storage-tanks for

the Moore filters. As a result of these changes the

extraction has been increased without increasing

operating costs. Tiie mill is now treating 425 tons

per day.

Telluride, March 27.
Enginkku.

Avino Mines of Mexico

The Editor:

Sir—In J. Parke C^hanning's letter piil)lislie(l in

the Mining and Scienlifir I'rexs of November 2(j.

1910, he fails to make matters quite clear with re-

gard to the treatment of Avino ores, by stating

that the trouble was due to the presence of tetra-

hedrite. One would assume from Mr. Channing's

statement that the concentration generally was good,

with the exception only of silver being carried away
contained in the tetrahedrite, thus making an open-

ing for lixiviation, which Mr. Channing claims did

excellent work. Was it due, then, to Ix-iiig enabled

to secure a capable successor to Mr. Flynn, or be-

cause the supply of ore carrying tetrahedrite had

failed, that the latter process was shut down? I

had been under the impression that lixiviation had

not proved a very grand success at Avino, on ac-

count of the high silver values in the residues from

the process. ^ j Wyi.y.

Fjebong Tandai, Sumatra. February 8.

Texas Mining Laws
The Editor

:

Sir—I beg leave to comment on the proposed min-

eral law of Texas as outlined in the Mining and

Scientific Press of March 4. The State of Texas, by

inauguration of the policy of separating on its pub-

lic lands the surface from the mineral rights and
reserving the latter as public property, took a step

in social equity far in advance of its neighbors. The
El Paso Chamber of Commerce now calmly proposes,

to reverse this sensible policy and, except for oil

and gas rights, wishes to give away lode and placer

claims for a pittance in the same reckless way pur-

sued, until recently, by the Federal Government.

Without mentioning foreign countries, our own ex-

perience in the bituminous coalfields, in the Joplin

zinc district, in the Mesabi iron range, and at the

l)recious metal mines of Goldfield has shown that the

leasing system is as practical for lode and placer

deposits as for oil and gas.

The land laws of England were designed to main-

tain a privileged class, and as copied by this country

have created here a class of land monopolists with-

out even the governing responsibilities of their

English prototypes. Is not the leasing system of

Spanish America much better suited to all the min-

eral deposits of a democracy than grants in fee

simple? At least the progressive English colonies

think so, if anything is to be judged from Australia.

C'anada, and South Africa, where, inheriting like us

the aristocratic English land system, recent mineral

laws have been framed along the lines of the separa-

tion of underground from surface rights and of

society's inalienable right to its mineral property as;

embodied in royalty payments from mining lessees.

The Transvaal collects 60% of the profits of the

Premier diamond mine, and ("anada shares liberally

in the gains of many (!obalt mining companies.

Should not Texas be sustained by mining pro-

ducers in her efforts to retain for the community

by leasing, the net value of its minerals? Should

we not as American citizens begin to call a halt on

mineral monopolists and speculators who have tied

up most of the eoal and iron deposits of the East,

and of precious metal claims of the West with the

object of holding them indefinitely until paid their

price to let go? Why not give mental and manual

productive labor the lion's share of industrial re-

wards which is now going to such types of social

highwaymen as forcstallers and gamblers in land

values?

The suggested Texas policy may prove financially

advantageous temporarily for some of its purposes,

but is it not about time that land laws be made with

some other thoughts than those plausible but de-
*

ceptive slogans, 'Develop the country,' 'There is no

god but Bigness,' etc.? Is not the working as com-

pared with the gambling niMier better off in a coun-

try whose unused mineral resources are always open

to his enterprise than in one where they have been

patented and are held permanently at little or no

expense by those who either can not or will not de-

velop them? . R. B. Brinsmadk.

Morgantown. Virginia, April 1.
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Revolutions and Mining

Tlu" Editor:

Sir—I read with interest T. Lane Carter's article

on 'Kevolutions and Mining' in your issue of Jan-

uary 7. Had Mr. Carter used the expression 'east-

ern Nicaragua' instead of plain 'Nicaragua'

throughout, his contribution would have been an

accurate picture of local conditions. By ignoring

western Nicaragua, and by imagining Bluefields

to be to Nicaragua what Paris is to France, he has

been led into such inaceurae.y as to impair consid-

erably the value of his essay.

Eastern and western Nicaragua arc to all iu-

tents and purposes distinct countries. They are

more difificult of access, the one from the other,

than New York and California ; and have different

currency, different tariffs, different systems of gov-

ernment, different aims, and different modes of

thought. The Atlantic littoral has always been a

hot-bed of revolution. As such it was treated by

the central government very much as the English

long treated Ireland, and with about as much rea-

son. When I lived there the economic and financial

control of the country was being slowly secured by

a notorious foreign trust, whose name is anathema
to all patriotic Central Americans, regardless of

country or party. Squeezed between the Trust on

one side and Managua on the other, everyone, both

native and foreigner, was 'agin the government.'

On the other hand, in western Nicaragua—the

dog in contradistinction to the eastern Nicaraguan

tail—Zelaya was popular in the extreme. He ruled

justly, wisely, and humanely. In ten years there

had been but one political execution. I was a res-

ident of that part of the country when the late

revolution broke out. and was in touch with the

leading British, German, and American business

jieople there. All were in favor of Zelaya. and,

to emendate Mr. Carter, "no one doubted for a

moment that Estrada and his crowd would be thrown
out." Estrada would never have had a chance had
not a foreign power, misled by its diplomatic rep-

resentatives and egged on by trusts and concessions

with axes to grind, thrown its weight—in the shape

of money, arms, and 'deserters'—into the wrong
pan of the balance.

Zelaya was probably the best, certainly the ablest,

ruler Nicaragua ever had. The stories of his cru-

elties and 'infamous private life' are ludicrous to

those who know the man. Estrada I have not the

pleasure of knowing. Those best informed consider

him a tool in the hands of Chamorro and the Con-

servatives. To my mind, the future outlook of

^Nicaragua is anything but peaceful, as I don't think

the people of western Nicaragua will ever submit

quietly to a Conservative regime. About three years

ago a couple of young Americans down in Nicara-

gua bought a promising looking nr'ne 'on spec'
They paid two or three thousand dollars deposit

—

all they had. Pres.sed for payment, and without re-

sources, they applied to Zelaya for aid. He ad-

vanced them $30,000. The other day that mine was
sold for ten times that sum.- the young men netting
some $100,000 apiece on an investment of $1000.

Many another foreigner could tell of similar kind-

nesses if he would; but when a man is down—hit

him good and hard. Mr. Carter opines South Afri-

can metallurgists think they know it all. Are they

the only ones?

Huxley St. Johx Bkooks.

Benguet, F. I.. February 17.

Steam-Shovel Mining

The Editor:

Sir—I must take issue with you on your editorial

of March 4, in which you say that mining engineers

have too long allowed civil engineers the exclusive

use of steam-shovels. The present powerful shovel

has been developd entirely by the mining profes-

sion, and practically upon the Mesabi range in

Minnesota. The first steam-shovel that, to my
knowledge, was ever *used upon iron ore was put

in commission in the spring of 1887 by Joseph Sell-

wood to load the accumulated winter's stock pile

at the Colby mine, near Bessemer, Michigan. The
suggestion came from Nicholas J. Cavanaugh, then

an employee of the mine, who is now a resident of

Vancouver, British Columbia. Mr. Sellwood pro-

cured from the Milwaukee, Lake Shore & Western
railway (now a part of the Chicago & Northwestern

system) a small shovel which was designed to dig

gravel ballast. The whole thing was done very

quietly, and about 11 o'clock in the morning the

news was spread over the town of Bessemer that

ore was being loaded into the 20-ton cars at the

rate of a car in three minutes. Few people would
credit this, and nearly the whole of the population

climbed to the top of the hill to see this wonderful

performance. This undoubtedlj' was the forerunner

of steam-shovel open-pit mining. Next, the Lake
Superior ilining Company, at Ishpeming, Michigan,

got a steam-shovel to load its hard-ore stock-pile,

and the following year nearly every mine of im-

portance was provided with a steam-shovel.

About 1890 the Mesabi range was coming into

prominence, and John Jones, of Iron Mountain, had

started to strip the Biwabik mine, and used shov-

els at his two pits. Gradually the shovels which

were used for stripping came into use for mining

the ore, and in the early days it was found neces-

sary to have at least two shovels, in order to keep

one going. It was impossible to design a shovel

on the drafting-board, so makers gradually increased

the size of this part and that when they broke,

until data were established from hard experience.

It is unnecessary to show the evolution of the mam-
moth steam-shovel, such as is used in the Mesabi

range pits and in the Culebra cut of the Panama
Canal from the little sand-shovel which Joseph

Sellwood used in 1887 to load the Colby stock-pile.

On the Mesabi this development was made, how-

ever, and the engineers of the Panama Canal can

thank the mining engineers of Lake Superior for

the present magnificent machines which dig into

almost solid roek as readily as the old shovel went

into a sand pit.

J. Parkk Channing.

IMiami. Arizona, March 14.
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Concentrates
Most of these are in reply to questions received by mail.

Our readers are invited to ask questions and give informa-
tion dealing witli the practice of mining, milling, and smelting.

Entile (titanium oxide) is used in making ferro-

titanium, which is added to the steel for steel rails,

the use for this purpose having grown considerably

of late. It is also used in making electrodes for

are-lamps.

Linseed oil is commonly adulterated. The easiest

way to test this is to shake it in a flask with equal

parts of nitric acid and then allow it to stand for

20 minutes. If the oil is pure, the upper layer will

be straw colored, but if impure it will be dark brown.

Phosphorus occurs in two forms, one red and

the other white. The forimr is harmless, the latter

is poisonous and inflammable. Its use in match-

making is attended with great danger to the work-

men, and it is probable that its use will be prohib-

ited by law.

A recent method for applying metallic coatings,

consists in spraying the molten metal by the pressure

of some inert gas through a nozzle in a fine spray

against the surface to be coated. In this way much
larger pieces can be coated than was pi)ssil)lf by

former methods.

The manufacture of steel in electric furnaces de-

pends on several factors, but the most important is

the cost of electric power. A recent plant has con-

tracted for its supply at $6.70 per horse-power year

;

where the cost of electric power is not low the mak-

ing of .steel by th's method is impracticable. Tin-

greatest progress has been made in Norway.

Asbestos boaxd is a good covering for laboratory

table tops if it is not necessary to wash them off at

intervals, b»it it has the disadvantage that small par-

ticles of fibre detach themselves after the surface

becomes worn, and these are likely to get into the

materia] being analyzed. A good surface, for a

makeshift, can be obtained by giving the board a

coat of varnish. The coating must be very thin

:

otherwise hot objects will stick to it.

Mixing rich ore with that which is poor does not

make the low-grade ore any better or any more
profitable. On the other hand, it robs the rich ore

of a portion of the profit that might have been made
on it. It is not an uncommon thing, however, to

mill ore taken out in the course of development
which cannot l)e mined and milled at a profit, but

which will yield more than the cost of milling. In

such cases it is aixn] business to mill all siieli ore.

Prospect-shafts should, unless there is sti'oiig rea-

son to the contrary, be sunk at the points along the

lode where ore has been found. Cross-cut tunnels,

vertical shafts in the hangine:. and inclined .shafts

in the foot, are ])roper means of mining after the

form, character, and size of the ore-shoots have been

determined. The first essential to a successful mine,

however, is a good ore-shoot, and the best way to

determine its presence or absence is to follow the

ore.

In testing placer ground by panning, a balance is

not ahvaj's available. Colors may be preserved with-

out danger of loss or confusion by making a small

ball of clay and dabbing the dried pannings in it,

rolling them in a little ball and drying by the fire.

Before it is dry, a mark may be scratched on the

outside to identify the sample. When convenient,

the ball may be broken up in water and the gold

panned off and weighed. This method is often a

great convenience where samples have to be trans-

ported on horseback.

Gravel and sand, occurring on the public land,

suitable for mixing in concrete, but having no prop-

ert}' or characteristic giving them special value, and
deriving their chief value from proximity to town,

do not render the land in which they are found min-

eral in character within the meaning of the mining

laws, according to Land Office Decision in the case

of Zimmerman v. Bunsen. The Supreme Court of

Oregon, on the contrary, has held that building sand

is a mineral, and hence that land containing it is

subject to placer location.

A location certiflcate should contain the names

of all the persons interested in the claim. When
the locator of a claim places the name of another

person on the location certificate, the person named
at once acquires a legal interest and title in the

property located, and the locator can not thereafter

deprive the person named in his certificate by re-

moval of the name, even though they may have

become enemies since the name was first placed on

the location crtificate. In other words, you can

take another person in with you in the location of

a mining claim, but you can not, on second thought,

for any reason deprive that person of his rights in

the claim.

Slag-wool, or silicate-cotton, as it is sometimes

called, owing to its resemblance to cotton-wool, is

made from blast-furnace slag. The process of pro-

duction is, briefly, as follows : A jet of steam is made

to strike upon the stream of molten slag as it falls

from the runner into the car. This steam-jet scatters

the molten slag into drops, and as each drop leaves

the stream it carries with it a fine thread or tail.

The chilled drop, being heavy, falls to the ground,

while the fine wooll.y fibre is sucked into a large tube

and discharged into a chamber. This chamber is of

large size, and is covered with fine netting. The

steam and air carry the woolly particles all over the

chamber, the finer into recesses in the chamber, and

the heavier into the body of the chamber. After

each blowing it is taken up with forks and put into

hags or barrels for sale. Slag-wool, or silicate-cot-

ton, is chiefly used for covering steam-boilers and

pipes. Its perfect incombustibility, combined with

its non-conducting and indestructible propei'ties,

gives this material many advantages for this class

of work.
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THE OLD DOMINION.

The Old Dominion Copper Mining & Smelting Co., identi-

fied witli tlie Phelps, Dodge & Co. interests, which operates

the Old Dominion mines, concentrator, and smelter at

Globe, Arizona, produced, in round numbers, 28,000,000 lb.

of copper during 1910, at the cost of about 10V4c. per pound,

the average price at which the metal was marl\eted having

Seen close to 12 %c. per pound.

DIVIDENDS

The Kendall Gold M. Co., Kendall, Montana, paid divi-

dend No. 76, of $10,000, this month, making a total to date

of $1,355,000. The property is in Judith basin, and is con-

trolled by Finch & Campbell of Spoliane.

The Hecla M. Co., operating the Hecla mine at Burke,
Idaho, this month paid dividend No. 93, of $10,000, making
$40,000 thus far in 1911, and a total to date of $2,150,0Q0.

The Hedley Gold M. Co., a New York company, operating

the Nickel Plate mine and mill at Hedley, British Co-

lumbia, paid a dividend of $60,000 on March 31, making a

total amount of dividends to date of $263,986.

RECOVERY OF METALS FROM FLUE-DUST

The Copper Queen Consolidated M. Co., which is in-

creasing and imijroving its facilities for treating the fine

ore and flue-dust at its Douglas, Arizona, reduction works,
recovered 17,7j.6,692 lb. of copper, 185,541 oz. silver, and
2240 oz. gold from flue-dust during 1910. The dust treated

equaled 7.44% of the original charge. The new equipment
Ijeing constructed, which is to be ready for service by the

end of this year, consists ot two reverberatory furnaces,

and si.x calcining roasters of the McDougall pattern; addi-

tional flue-dust chambers and a new converter flue, con-

necting the eight stands of converters with the dust-

chambers, are already completed.

MARCH PRODUCTION OF BUTTE MINES.

The copper production for March by the Butte mines
aggregated about 21,552,060 lb. The output ot ore and the

production of copjier for the month were as follows:

Pounds
Companies. Tons of ore. copper.

Anaconda 108,500 6,618,500

"Butte & Boston 13,020 807,240

Parrot 9,610 605,430

Washoe 9,300 567,300

Trenton 12,400 719,200

Original 20,150 1,249,300

North Butte 26,350 1,607,350

Butte Coalition 27,900 1,897,200

Tuolumne 3,100 279,000

Boston & Montana 96,410 6,170,240

East Butte 11,780 1,001.300

Totals 338,520 21.522,060

THE COPPER PRODUCERS ASSOCIATION

The report of the Copper Producers Association for

March shows a production for that month of 20,000,000 lb.

in excess of that for February, which marks an increase in

copper stocks on hand of 5,370,164 lb. over tliose of the

previous month, when the gain over the January supply

was 14,200,000 lb. The total consumption, domestic and
foreign, for March amounted to nearly 30,000,000 lb. in

excess of the February consumption. Stocks of market-
able copper on hand at all points in the United States on
March 1 are given at 150,637,770 lb.; and the production of

marketable copper during March in the United States from
all domestic and foreign sources amounted to 130,592,080 lb.

The March deliveries of marketable cojiper for domestic
consumption amounted to 66,080,789 lb.; those tor export
aggregated 59,081,127 lb., making total deliveries of 125,-

161,916 lb. Stocks of marketable copper at all points in the

United States on April 1 are reported at 102,007,934 lb.

The March output of copper is 3,000,000 lb. in excess of

that of any previous month of which a record is given.

MINES OF WESTERN AUSTRALIA

The names of the principal producing mines of Western

Australia are given in the following table, with figures

showing the tonnage of ore produced in 1910, the value

of the product, and the profit for the year:

Name. Tonnage. Yield. Profit.

Associated 3,739 $ 25,000

Associated Northern Blocks.. 2,453 23,000 $ 10,000

Burbank's Main Lode 1,657 22,000

Chaffers 3,740 24,000 270

Golden Horse-Shoe 22,418 143,000 9,500

Golden Ridge 2,705 31,000 15,000

Great Boulder Perseverance. 20,003 129,000 32,500

Great Boulder Proprietary . .16,558 242,000 117,000

Great Fingall 10,185 76,000 13,000

Hainault 4,651 33,400 3,700

Ivanhoe 19.511 189,000 90,000

Kalgurll 8,450 105,000 53,000

Lake View Consols 9,440 8,000 2,000

Lake View & Star 13,316 82,000 3,400

Oroya Exploration 21,832 23,500 10,500

Oroya Black Range 4,350 43,500 11.000

Oroya Links 7,515 24,500 3,000

Sons of Gwalia 13,501 118,000 . 46.000

Sons of Gwalia South 2,480 23,000 8.500

South Kalgurii 9,220 60,500 12,000

The three properties from the output of which dividends

were paid within the year were as follows: Associated

Northern Blocks, $43,500; Ivanhoe. $250,000; Kalgurii.

$185,000.

THE MT. ANDREW MINE

The mine of the Mt. Andrew Iron & Copper Mining Co.,

situated on the south side of Kasaan peninsula. Prince of

Wales island, Alaska, is reported by our Ketchikan cor-

respondent as having been bonded to the United States

Smelting, Refining & Mining Co. The importance of this

information is due to the fact that the Mt. Andrew mine
contains deposits of high-grade iron and copper ore of con-

siderable magnitude, as has been demonstrated by the

operations thereon during the last three years. Approxi-

mately 80,000 tons of ore has been shipped from the prop-

erty since it was first opened, and this product found a

ready market at the smelters of the Northwest. Accord-

ing to information given out by the owners last summer,
shipments of ore in 2500-ton cargoes sampled 40 to 50%
iron, 4'/; to 6% copper, 3Vi% lime, and 8 to 10% silica;

there is also a gold and silver content, those metals being

worth $1 to $1.25 per ton. This Is a clean sulphide ore.

and occurs below a gossan capping. The orebody strikes

along a contact of limestone and syenite, in irregular de-

posits. A working level was driven from the side of the

mountain, by which the orebody was opened 100 ft. below

the surface; drifts were extended from this level in op-

posite directions and the ore was blocked out. Raises

were made at various places to the surface, connecting

with open pits in which the ore near the surface was

blasted and jiassed through chutes to the main level.

Later work has extended the workings considerably below

the adit-level. The width of the deposit, as shown by this

development, is approximately 150 ft. The ore is trans-

ported to the ore-bunkers on Kasaan bay over a 3060-ft.

aerial tramway. A marked feature of Mt. Andrew ore is

the uniformity of its iron and copper content. A force of

over 100 men was employed at the property last season.

The principal owners are Samuel Lichtenstadter and M. D.

Haynes of Seattle. The property a few years ago was

under lease to the Britannia Smelting Co. of British Co-

lumbia. It is understood that the mine is to be examined

and sampled in the interest of those who hold the option.
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Special Correspondence

GOLDFIELD, NEVADA
Record Bullion Shipment. —Deep Level Development.— Shaft-Sinking

at the Florence.— A Large Orebody.—lumbo Extension.

Another record shipment of gold bullion, estimated to

be worth $480,000, was consigned to the Selby company

by the Consolidated Mines company a few days ago. The

bullion as now shipped is about 900 fine, a great improve-

ment having been effected by the new refinery, which is

said to make a saving of at least fSOOO monthly in im-

proved recovery and reduction of transportation charges.

New processes for the treatment of concentrate and other

mill products, which have been perfected by J. W. Hutch-

inson, superintendent of the 100-stamp mill, enable the

company to treat all these products locally, eliminating

the former heavy expense of shipping the concentrate to

the smelters. In the final report of J. F. Thorn, the

company's general superintendent, of operations in Feb-

ruary, the recovery and profits are shown to be considera-

bly in excess of the preliminary estimates, issued early

last month. From the total production of 23,675 tons the

gross recovery was $973,730 and net profits amounted to

$719,325. The average value of the ore was $41.13, with

an average recovery from milling of $3S.59 per ton or

!t:i.84%. Total operating costs were $8.31 per ton, a slight

increase over the costs of the preceding month, due to the

higher grade of ore. Development work for the month
aggregated 4220 ft. No new discoveries of note are re-

ported, but known orebodles have been extended at many
points, and special mention is made of operations in the

territory at the south of the Combination No. 1 claim, in

and near the old Reilly lease ore-shoot and the continued

o|)ening of the Red Top vein from the Laguna workings
on the 600-ft. level, where a large tonnage of $15 to $20

ore is being blocked. It is now i)redicted by the manage-
'raent that the March output will be at least equal to that

of February and possibly greater. On the deeper levels,

from the Clermont shaft on the 1000 and from the Grizzly

Bear shaft at 1170 ft. development continues with satis-

factory results and the drifts from the latter shaft are

nearlng the point where the downward extension of the

great Clermont ore-shoot, exposed on the 750, 900, and 1000-

1. levels, should be penetrated. Two mining engineers.

\lbert Burch, of San Francisco, acting for the Consolidated
Mines Co., and Walter E, Wiley, of Los Angeles, repre
.senting the Jumbo Extension Mining Co., have Just com
Ideted the work of sampling, measuring, and appraising
the orebodles of the Vinegerone Fraction which, by the

terms of an agreement recently entered into between J. H.

Mackenzie, managing director of the Consolidated, and
Thomas G. Lockhart. president of the .Jumbo Extension,
will become the sole property of the Consolidated company
l)y the purchase by the latter of the .Jumbo Extension's
one-half Interest In the ore contained In the territory.

Under the agreement the Consolidated will deduct a sum
equal to $9 per ton as a total charge for mining, milling,

and metallurgical losses. The Vinegerone Is a narrow
fraction lying between the side lines of the Red Toi) and
Miss .Jessie claims and contains one of the strongest points

in the Red Top vein, which dips east through the fraction,

and has been developed on Its strike within the claim for

rtoo ft. The ore is said to be of excellent grade and of an
unusual degree of uniformity In character throughout and
will afford a large tonnage for Immediate treatment at

ihf hands of the Consolidated company, as It is practically

blocked out by workings of the Red Top on and above the

SfiO-ft. level and proved for ,t considerably greater depth by
winzes, A fi.j ft. raise from the S.^O-ft. level is said to have
yielded $25,000 net and for a long distance the stopes of

the Red Top mine have opened the ore along the vertical

"ide-line on the west of the ore. It is said that there will

•' little delay In reaching a final agreement upon the sub-

tiiission of the appraisers' report and that the transaction

will place a handsome cash balance in the treasury of the

Jumbo Extension company.

At the Florence Goldfield mine good progress has been

made in sinking the main shaft, which has passed the 700-

ft. point, near which a station is being cut. It has not

been possible to cut stations at exact intervals of 100 ft.,

owing to the condition of the ground which, in places in

this mine, is known locally as 'gumbo,' and in driving

frequently requires continuous piling for considerable dis-

tances and must be caiight up at once by timbers to pre-

vent its slipping and sloughing. Drifts have been started

on the 670-ft. level to the south and east to reach the lower

extension of ore-shoots that have been opened in the old

lease workings on various levels down to the 500, and the

workings at this depth will be extended far to the south

to a point through and beyond the large andesite dike

which, apparently from fault action, has been turned nearly

at right angles with the main veins of the Florence and has

been supposed to cut off the ore just south of the Florence

hill and the highly productive Little-Florence and Rogers

leases. A similar dike appears between the main Florence

and Engineers' veins, east of the Florence shaft, and when
the earlier lease workings encountered this dike the work
was abandoned at this point and directed elsewhere. Later

a cross-cut was driven through the dike, some 20 ft., and

on the other side were found the bonanza orebodles of the

Engineei-s' lease which produced high-grade ore to the

amount of several millions within a short period. During

the past two months the Florence has been developing a

large body of excellent ore at the northern extremity of

the Florence claim, in territory formerly included in the

famous Reilly lease and adjoining the ground from which

the Consolidated has been mining high-grade ore recently.

This vein for some distance has itfe apex outside and west

of the Florence boundary, but by the terms of an early

agreement between the Florence and Consolidated compa-

nies a small fraction, less than 100 ft. wide and 300 ft. long,

was equally divided between the two, giving the Florence

a part of the vein. A peculiarity of this vein is that,

after dipping to the west for less than 100 ft., it buckles

back and dips east toward the centre of the Florence.

This explains the failure of several lessees who have

worked to a depth of over 600 ft. on the Combination No.

2 in quest of this vein. As a result of opening this vein

on the 350-ft. level, nearly 100 ft. below the old lease work-

ings, the company is recovering a good quantity of ore of

better grade than that handled for many months past and

mill heads have advanced correspondingly. At several

other points In the mine high-grade ore Is being broken

and the outlook is better than for more than a year past.

Jumbo Extension has been a centre of interest, owing

])artly to the negotiations for the sale to Consolidated of

its one-half interest in the Vinegerone Fraction and to the

fact th;it ore of excellent grade is being shipped from the

Goldfield Annex Co. lease on the Polverde claim, adjoin-

ing the Clermont on the east. This is the only work now

in progress on this company's claims, but T. G. Lockhart,

the president, announces that development work may be

started before long, as the company has the privilege of

ojierating from the Annex shaft. This shaft is 1060 ft.

deep, the second deepest in the district. In sinking the

shaft some ore was exposed at about 700 ft. and last year

the lessees shipped some ore from drifts on the SOO-ft. level,

but the ore apparently became exhausted at this point after

sinking to the present dei)th and failing to find the ore on

the 1000-ft. lavel. work was resumed on the 800, with the

result that the ore-shoot was found and several shipments

have been sent to the sampler. Within the past week

another ore-shoot of good j)roportions and yielding bet-

ter assays than any yet found, has been exposed on the

800-ft. level to the south, the 800 drift being north of the

shaft. Preparations have been made to increase the volume

of shipments and the prospects for future operations are

regarded as exceptionally bright. The Jumbo Extension

company will probably begin work on the 1000-ft. level

after the present southeast drift has progressed another

100 ft. to the boundary of the leased territory.
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SPOKANE, WASHINGTON
Review of Mining in the Northwest. — Operations for 1910 Satisfac-

tory.— Record of Production in British Columbia. — Coal Mines.

—rhe Coeur d'Alene.

Reviewing the mining situation in the Northwest, L. K.
Armstrong, secretary of the Northwest Conservation Asso-
ciation, says that a year ago the vitality of the industry in

the Northwest was about at its lowest ebb. A period of

intense activity, due to high metal prices, had been fol

lowed by the beginning of a more sane system of develop-

ment and metallurgical economies not heretofore practised,

with the result that the industry appeared from the out
side to afford little jirofit in the face of the low prices of

the metals, especially copper, which remained at about
one-half the price it had commanded three years pre-

viously. Reports to the effect that elsewhere copper was
being produced and marketed at a cost of about 7c. per
pound, with large ore reserves to draw from, added to the

disquieting conditions. The other side of the picture, how-
ever, is not quite so discouraging. Mining corporations
and individuals, having large investments, had realized
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that the industry would not long continue under high

pressure, and began the introduction of newer and better

methods, so that by the advent of 1910 it was discovered

that these plans were being carried out with success.

Meanwhile development plans had been maturing, projects

were undertaken which resulted in greatly increasing the

ore tonnage in some of the mines. The statement of one

operator that the older camps were excellent fields in

which to prospect has been emphasized in the discovery

and development of large orebodies in mines hitherto

little known. Including the great copper camp of Butte,

dividends paid by companies operating in Montana. Idaho,

Washington, and southern British Columbia, exclusive of

coal companies, aggregated $7,266,.332. These dividends

were paid by companies operating gold, lead-silver, and
copper mines, and representing about G% of the total value

of the production. So the year 1910 was one of the most
satisfactory in the history of mining in the Northwest.

In the British Columbia Crows Nest Pass coalfields three

companies, the Crows Nest Pass Coal uo., Corbin Coal &
Coke, and Hosmer Mines Ltd., mined about 25<7r more coal

than the district produced the previous year. On the

Alberta side, in which Spokane capital is largely inter-

ested, the production was equally satisfactory. Excepting
the St. Eugene, and a few others less important, the argen-
tiferous lead mines of both East and West Kootenai had

an era of renewed activity, the one serious drawback being
that the Kaslo & Slocan railway, connecting several of the
important mines with the navigable waters of Kootenai
lake, was completely wiped off the map for several miles
by the forest fires which devastated the country last sum-
mer. A remedy for this disaster, however, is to be found
in the early completion of the Canadian Pacific railway to
the mines. Cutting the ore on the 1050-ft. level of the
Rambler-Cariboo, the discovery of vast deposits of silver-

lead ore in the Standard mine and the continued discov-
eries of zinc ore in the Lucky Jim, assure the Slocan a
period of great activity. The mines about Ainsworth, as a
result of the advent of several Spokane men in the field,

will resume more extensive development. Nelson is prop-
erly the centre for the Toad Mountain, Forty-nine Creek.
Sheep Creek, Ymir, Salnio, and Erie districts, where opera-
tion, reduction, and shipments have been kei)t up. Sheep
creek has a high record for the amount of gold bullion
shipped during the past year, the Nugget and Queen mines
alone having produced over $200,000. The Yankee Girl at
Ymir shipped nearly 5000 tons in course of development.
West fork of Kettle river, Princeton, and surrounding

territory began to attract capital last year, the former with
the assurance of all-rail connections with the outside world,
and the latter because of that fact and the consequent coal
shipments and metal mines developments. As a coal-pro-
ducing State, Washington stands at the head of the list

on the Pacific Coast. Out of a production of between four
and a half and five million tons, the mines of Kittitas

county produced considerably more than half. The total

value of the entire production at $2.25 per ton at the mine
would amount to more than $10,000,000. Building of rail-

roads into Okanogan county has already stimulated min-
ing, several important projects having been started or are
now being projected, among which is a smelter near Oro-
ville. At Chesaw, men friendly to the Granby company-
have located a number of claims upon which a large amount
of money is to be expended in development. Xespelem. at

the southeastern border of the county, has some remark-
able deposits of copper, gold, and lead-silver ore now being

develojied. The First Thought mine, at Orient, soon may
be provided with a cyanide plant for treating its ores. At
the Napoleon mine, below Orient, a cyanide plant has been

installed to treat the carbonate ores of that mine. It will

take several years to mine and treat these surface ores.

from which several million dollars will be extracted.

Shipping operations around Northport were confined to a

small tonnage of lead ore, the production of the Last Chance
mine, owned by the .lupiter Lead Co. The only shipper at

Chewelah was the United Copper.

Loon Lake, Germania, and Deer Park, all in Stevens

county, Washington, have been active in exploiting the

tungsten dejjosits which promise to make Washington
famous. The ores of the Stevens county mines are of ex-

ceptionally high grade and can enter any market In the

world in comi)etition with other raw ores, however, it is

the intention of at least one company to build a metal-

lurgical plant near the mines, and market only the refined

products. Built into the heart of the Metaline district,

the I. & W. N. railway provides an outlet for the ores of

that region. Several mines will revenue shipments this

year under the new conditions, having an all-rail con-

nection with smelters at Tacoma and elsewhere. But the

premier mine of Bonner county, Idaho, is the Idaho-Con-

tinental, which now has an estimated lead-silver tonnage

blocked out valued at about $4,000,000. Developed to the

500-ft. level, this mine has been opened laterally for sev-

eral hundred feet, with the limits of the ore-shoots as yet

undetermined. A railroad is to be constructed to the mine

by the Great Northern company, and a SOOton concen-

trating plant will be erected this year to treat the lower

grade ore. Around Lake Pend Oreille development is

about normal except near Clark's Fork, where the Lawrence

mine has a large body of silver-lead ore. Some tests have

been made at the Webber mine in the hope of effecting a

satisfactoo' saving by cyaniding the silver ores. These
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tests are still being carried on. The Panhandle smelter

remains idle. In verification of the statement made by

Stanly A. Easton, manager of the Bunker Hill & Sullivan

mine, to the effect that the older camps offer a splendid

chance to prospect, the Jack Waite, Marsh, Caledonia, and

Stewart, in the Coeur d'Alene, are now classed as new

mines, which are upon a shipping basis. The Ajax is in

readiness to take its place beside them. Operations at

the deep levels of the Morning have disclosed the wonder-

ful possibilities of that mine. Hecla also increases in value

with depth. Hercules, Federal, Bunker Hill & Sullivan

each contributed to the increased production, the last

named having in contemplation the building of another

500-ton unit to its mill, bringing the capacity of the plant

up to 2000 tons per day. Better ore-dressing methods are

steadily being introduced.

COCHISE COUNTY, ARIZONA
Inferesting Notes on Ore Occurrence and Mine Devehpmenf in lohn-

son Camp.—A Cold Mine.

The camp of Johnson, Arizona, is more active than It

has been for some time, and the results are good. The
Arizona United company two years ago erected and started

a small but efficient smelter, which so far as good work is

concerned was all right; but sulphide ore had not been

developed, and iron deposits close at hand were made use

of, thus necessitating the purchase and shipping in of these

materials, and the plant closed down Indefinitely. This put

a damper on the camp, and operations ceased, except those

of the Black Prince Copper Co., a Denver corporation, and
the Peacock Copper Co., an EI Paso concern, each of which
has worked constantly, the former on a large scale. Johns-

town, Pennsylvania, people have taken over the Arizona

United and are using a churn-drill, and it is believed

that the property will make good. The Peacock Copper Co.

owns a large acreage of ground on the southeasterly edge
of the camp, in which there are many croppings of copper-

silver ore. They have a 125ft. inclined shaft on one of the

faults, most of this depth in ore; but a new incline has been
started and is now down about 75 ft. This work is in

limestone, and is being directed by Herbert S. Wein. The
opening follows the vein all the way on a clearly-defined con-

tact. For about 45 ft. the work was In hard dolomite; but
a change occurred, and the drills penetrated better ground.
At 60 ft. there was ore in small quantity, but of good grade,
and the body is increasing with depth. The ore on the
dump consists of bornite, aznrlte, and malachite. As this

is more in the nature of exploratory work, no equipment
has been constructed. But Mr. Wein has a wooden head-
frame, the cable is attached to a wagon a short distance up
the hill, and instead of turning on the steam he calls

'geddap,' and the bucket begins to rise; In this way at

practically no expense the ore and waste are brought up.

The shaft starts at the bottom of the arroyo and attains
depth rapidly; and water-level will be reached soon. The
Indications are good here, and the work is being well done.
The incline will be equipped with a hoist when 100 ft. is

reached.

About three miles from Cochise are the 12 claims of the
Cochise Gold Mining & Milling Co., yielding gold ore. Seth
Merrill is In charge of the work. The properties have been
prospected by about 800 ft. of work. There appears to be a
porphyry dike, 40 to 140 ft. in width, In which the gold
occurs, assaying about $3.50 per ton, and it appears to be
free-milling. Both walls are well defined. The adits, 45
and 62 ft., respectively, have been driven to the foot-wall,

all the way In ore. In driving a drift 35 ft. on the strike of

the lode the ore sampled about |4 per ton. The porphyry
crosses a deep arroyo, making an ideal site for a mill.

Abundant water is to be had two miles distant, but as it is

anticipated that better ore will be found at water-level, a
new shaft, now down 40 ft., is being sunk with the in-

tention of reaching the water. 'Specimen ore' is to be
found at almost any point on the property, and one face in

aif open cut is heavily Impregnated with gold, easily seen
without a glass.

JOHANNESBURG, TRANSVAAL
The 1910 Output of /he Rand Mines.—Interesting Data on Costs and

Profits.— Testing Drills. — Mill Practice. — Centralizing Opera-

tions at Crown Mines.

The annual meeting of the Transvaal Chamber of Mines
was held here on February 23. The retiring president,

T. G. Hamilton, who manages the affairs of the Consoli-

dated Mines Selection Co., in South Africa, made a note-

worthy address on the progress of the industry during his

year of office, and he also dealt at length with the outlook
for Transvaal mining in the immediate future. Mr. Hamil-
ton prefaced his address by stating that the mining in-

dustry had steadily continued to advance its scope, and
that the annual gold output of the Witwatersrand had for

the first time exceeded a value of £30,000,000, as the result

of last year's work. To be precise, the gold output of the
Transvaal amounted to £32,001,735, the contribution of the
Rand being £30,703,912. The output figures tor 1909 were
£30,925,388 and £29,900,359, respectively. These figures as-

sume additional importance when considered in relation to

the gold production of the world. In 1895 the Transvaal's
output was 21%, in 1905 it was 27%, and for 1910 it is esti-

mated that the Colony produced more than 34% of the total.

Analyzing the output of the Witwatersrand, it is ascertained

that £19,000,000, or 62%, of the output went in working costs.

Dividends paid amounted to £8,876,085, or 29%, and the

balance was absorbed in profits tax, interest on loans,

capital expenditure, etc. For 1909 the corresponding
figures were 60%, working expenditure, 31%, dividends, and

9'./c miscellaneous. Working costs 'for Incidental reasons'

increased from 17s. Id. per ton in 1909 to 17s. 7d. per ton

in 1910. To a large degree the increase is accounted for

oy pursuance of a policy in which low-working costs have

not been set in the forefront of the managerial program to

the extent that has obtained In other years. Working
profits. It may be noted, decreased from lis. 6d. per ton In

1909 to 10s. 6d. per ton In 1910, and the aggregate profit

was, therefore, £11,216,105, as against £11,794,376 in 1909,

despite the crushing of an additional 888,782 tons of ore.

The stamp duty for the last year was 7.19 tons per diem.

The number of Europeans employed on the gold mines dur-

ing December last was 25,376, as compared with 23,126 in

December 1909.

Among the many Important matters dealt with in the

Chamber's report, and discussed by Mr. Hamilton at the

meeting, particular reference must be made to the in-

creasing use of rock-drills in the mines of the Witwaters-

rand. As a result of the recent stope-drilling competition

there has been a decided improvement In the types of

small drills that find a market on the Witwatersrand for

stoping purposes. Mr. Hamilton drew special attention to

the deduction arrived at by the committee superintending

the Investigation, which was to the effect "that under

suitable conditions, both as regards mining and efficient

working, it Is possible to break ground as cheaply and

keep slopes as narrow as required with small machines as

with hammer-boys." In addition to the data gained In the

drill competition important experimental work has been in

progress at the Robinson Deep mine under the auspices of

the Mines Trials Committee, and has as its object the

determination of the best quality of steel for drilling

work and the most suitable forges and devices for sharpen-

ing drills. Valuable Information has been gained from

the experiments, and it is anticipated that the completed

tests will have an Important bearing on Rand mining

economics. Mr. Hamilton referred to the Improvements

that have taken place In Rand metallurgical practice, and

specially alluded to the removal of the amalgamating

plates from the mill-house to a separate building, the use

of zinc-dust as a precipitant, and the Installation of

vacuum filtration plants at the Crown Mines, Robinson,

Bantjes, Brakpan, and Modderfontein properties.

Interesting reorganization work is being carried out at

the Crown Mines property. The extent of the Crown Mines

claim area from east to west on the strike of the reef is

nearly three miles, and there are on the property nine main
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shafts and seven crusher stations. In the past, ore has

been raised through all these shafts and each of the crusher

stations has been utilized. Since the amalgamation of the

several properties, which now constitute the Crown Mines
Ltd., it has been decided to reorganize not only the plants

but the scheme of working, and, with a view to economy
and efficiency, one of the first items in the new program
is to be concentration of hoisting and crushing at two
stations only. Two shafts, known as the No. 5 and No. 7,

In future will be the main haulage pits of the property,

and at each of these crushing operations will be carried

out. By systems of underground chutes and haulage all

rock from the Langlaagte Royal, Paarl Central, Langlaagte
Deej), and western areas will be concentrated at the No.

7 shaft and hoisted there, while ore from the Robinson
Central Deep, Crown Deep, Crown Reef, and eastern areas
will gradually be concentrated at shaft No. 5. These two
shafts will be connected on the 13th level at a vertical

depth of approximately 2200 ft. by a main haulage drift

14 VI. ft. wide, and practically straight from one end of the
property to the other. This drift will be served by electric

haulage. The two shafts will have to handle between 9000
and 10,000 tons per day as the full requirements from the

mine.

MEXICO
Cost of Produclion ai Cananea. — Consolidations in Chihualyua. —

Alvaradn Reduction Plant.— Veta Colorada Mill. — Reorganiza-

tion of Mexico Consolidated.

During the remainder of this year the Cananea Consol-
idated Copper Co. (Greene-Cananea) expects to produce
copper at a cost of 9c. per pound. Last year the total cost

was 11.19c., but this included a construction cost of 1.49c.,

leaving the operating cost 9.7c. per pound. The construc-

tion program, inaugurated a few years ago, has been com
lileted at a cost of over 1*7,500,000, and there will be no
further construction charges this year. The operating cost

will cover new development. The operating profit of

Greene-Cananea in 1910 is placed at $1,300,000, and con-

struction costs at $650,000, leaving a balance of $650,000.

The production in the year amounted to 45,771,925 lb. of

copper, 1,187,820 oz. of silver, and 5483 oz. of gold. The
ore handled in the 12 months amounted to 969,728 tons.

The mines formerly owned by the Hidalgo Mining Co., in

the Parral district of Chihuahua, have been taken over
by the Alvarado Mining & Milling Co. at a price of $500,000.

These mines, and control of the Parral & Durango railroad,

were acquired a few months ago by those principally in-

terested in the Alvarado enterprise, the deal Involving,

according to reports, $1,500,000. To make the purchase
of the mines, and to pay off notes of the Alvarado Consol-
idated Mines Co., the concern that was merged with the Pal-

milla company in the organization of the Alvarado Mining
& Milling Co., the present company has Issued $1,000,000

of 5-year 6% convertible gold bonds. The new reduction

plant of the Alvarado is handling from 250 to 300 tons

daily, and it is hoped to increase to 400 tons daily during
the present year. The dump ore at the Palmilla mine
and at the mines of the Hidalgo company is sufficient to

keep the plant busy for a long period. Development below
the water-level in the Palmilla mine will have to await
the erection of a powerful pumping plant. The company
plans to develop an ore reserve sufficient for several years
before enlarging the i-eduction plant. The new plant of

the Veta Colorada Mining & Smelter Co., near Parral,

is o|)erating steadily, and bullion shipments are being
made. The tanks of the Veta Colorada plant were planned
by Bernard MacDonald, the Guanajuato cyanide expert,

and have been given the name 'Parral tanks.' They are
of unusual size, and new principles of agitation are in-

volved. The results so far have been very satisfactory,

according to report. The time for depositing securities

imder the latest plan for the reorganization of the Mexico
Consolidated Mining & Smelting Co., of Boston, owning
mines and a new reduction plant in the Guanacevi district

of Durango, has been extended to April 21.

NEW YORK
Awaiting Supreme Court Decisions. — CompelHion of Copper Pro-

ducers.—Sulphuric Acid Manufacture.— Alaskan Developments.

—Sou/h Utah Mines.— Tooele, Tintic, and Pioche.

In a general way, the waiting attitude prevailing
throughout the East has become intensified. There is noth-
ing on foot in the way of bringing out new issues. It is

said that the house of J. P. Morgan & Co. alone has nearly
a billion dollars of consolidations and industrial promo-
tions awaiting a construction of the Sherman law. It is

hard to realize the extent to which the coming Supreme
Court decisions affect Wall Street. Every Monday, if the

Supreme Court at Washington is sitting, sees a busy group
of customers watching the tickers. It is the rule now In

the New York financial district that offices filled on Mon-
days are uninhabited for the remainder of the week. It

is undoubtedly in the hope of securing a new and more
active following among small traders that the. Stock Ex-
change has taken in several of the leading new copper

issues, such as Nevada Consolidated, Ray Consolidated, and
Chino, which are soon to be followed by Miami and In-

spiration.

That the copper situation is not clearing itself as rapidly

as was hoped is shown by a recent move on the part of

the Guggenheim coppers to compete with the Tennessee
Copper in the making of sulphuric acid. Utah Copper and
Nevada Consolidated are, up to the present time, the lead-

ers in the porphyry group, and. as such, are in a class

alone as large producers of cheap copper. It is significant,

therefore, as an admission of the competition among these

copper producers and of the gravity of the situation in

view of the new properties just ready to put copper on

the market, that the American Smelting & Refining Co.

should begin to look forward to and prepare for the day

when the net profits will be derived from by-products. The
A. S. & R. Co. people have been examining phosphate beds

throughout the West with a view to utilizing the phos-

phate in the manufacture of fertilizer, if a market can

be found for the product. Experimental leaching plants

are in operation at both the Nevada Consolidated and the

Utah Copper properties, and if the experiments result sat-

isfactorily an attempt will be made to recover the copper

from the oxidized overburden and from the tailing dumps.

Tennessee Copper's sulphuric-acid plant is making about

500 tons daily. This output is about 80% of what the

plant is expected to produce when all the operating prob-

lems have been solved. It is expected to show a profit of

about $3 per ton. Inasmuch as the plant was really erected

as an expedient to rid the company of endless litigation

over its smelter fume, it appears to have been a real turn-

ing of loss and annoyance into an actual profit. It may
yet be that Butte, Bingham, Tooele, and Douglas, instead

of being centres of areas devastated of vegetation, will

not only overcome the fume problem, but will be the

source of rejuvenation for the lands of the West which

have been exhausted by unwise cultivation without rest

or crop rotation. In a way, it would be a duplication of

Nature's chemistry as illustrated by the finest vineyards

in the world growing in the volcanic ash near the crater

of Mount Vesuvius.

Undoubtedly a part of the promotions mentioned as held

up in the office of J. P. Morgan & Co. is represented by

the Copper River railroad and the Bonanza mines in

Alaska. The railroad has just been completed, and the

first shi|)ments of copper are expected to be made in the

very near future. It may have been something more than

a construction of the Sherman antitrust law which de-

terred the house of Morgan & Co. from making any public

offering of the Alaska enterprises. In the face of the cop-

per situation it would have been futile in any event, but

it is also true that there exists in the public mind a well-

defined idea that, while the Morgan-Guggenheim syndicate

has been performing some great feats in Alaska, such

work has not been disinterestedly for the good of the ter-

ritory.
*

Mr. Heinze's operations in Porcupine are hailed as ex-
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treniely successful, and. indeed, the first promotion of his

new enterprises in that camp seems to have moved off

without a hitch. In the meantime, however, it is expected

that Mr. Helnze will be altogether eliminated from Ohio

Copper before the next annual meeting in June. Mr.

Heinze's ability to create enthusiasm in new promotions

and enlist support among strangers, and his propensity

for getting snarled up in litigation, is a pat illustration

of the old saying that it takes a bigger man to complete

an undertaking than it does to begin one.

The South Utah Mines & Smelters, which is a reorganiza-

tion of the Newhouse Mines & Smelters Corporation, has

settled the claim of the United Metals Selling Co., for

$144,000, in full. The South Utah company ships its con-

centrate to the Tooele smelter, and is adding new equip-

ment to its mill in an effort to lower production costs.

The copper output is sold by B. P. Earle, who is also very

largely Interested in Cobalt and more recently in Porcupine.

It is expected that the erection of the new lead stack

at Tooele will greatly improve the situation of the lead-

silver producers in Utah. The Tintlcs have quite a follow-

ing in New York, while the camp at Pioche has just as

many followers, though the latter have been mostly heart-

sick frona deferred hope.

LONDON
Kolar Uines.— Decrease in Costs at Mysore. — Report for 1910 at

Nundydroog.—New Properties.—Successful Year at Ooregum. —
New Methods Employed.

Since writing last week of the Mysore Gold Mining Co..

the most important of the Taylor group of mines in the

Kolar district of India, the news is published that the de-

crease in costs of operation has made it possible to treat

great amounts of ore that have hitherto been left In the

stopes, so that it is not only the discoveries at depth that

have to be followed by the shareholders. Two other mines

of the same group have published their reports for 1910.

The Nundydroog shows a position of high current profits

and future prospects like the Mysore. The Ooregum has

made its largest recorded profit, but development is not so

liromising for the future. Some details of these mines will

be of interest.

The Nundydroog company was first formed in 1882, but

no satisfactory results were obtained until 1S98. Since then

the output has steadily increased, with the exception of

1898-90, when a lean zone was,passed through. The report

for 1910 shows that 91,000 short tons was sent to the stamps
and that 81,293 oz. bullion was extracted by amalgamation.
In addition 84,280 tons of tailing yielded by cyanide 743r.

oz. bullion. The total production of gold was worth £334,-

748, the working cost was £153,813, royalty to the Mysore
Government £18.984. income tax £7221, depreciation £10,773.

amount placed to reserve £20,000, and dividend £1 17,91 B,

being at the rate of 41%%. This dividend is the highest

yet paid, a result which is not fully appreciated until it

Is recollected that all expenses formerly charged to capital

account are now being paid out of revenue, and also that a

reserve fund is being built up. Other items of note are

that the additional ground acquired from the Tank Block
is proving useful in facilitating development, that the price

paid for electric power to the Cauvery Falls company has
been reduced, and that the ore reserve has been Increased
to 141,296 tons during the year. The superintendent.

Charles H. Richards, gives a detailed account of develop-
ment at various points and draws special attention to the

valuable discoveries on the 24.50, 2600, and 2750-ft. levels

in Kennedy's section. Mr. Richards also reports that he
has been investigating the question of treating the large

accumulation of slime and that he expects to make a defi-

nite proposition in the course of the current year. Two
years ago the company acquired an option on the Jibutil

block In the Anantapur goldfleld, Madras Presidency, and
since then W. T. Stonor^ the superintendent, has pushed de-

velopment. His re|x>rt is Incorporated with the Nundy-
<IrooK report, showing that the shaft has been sunk to 4.'')0

ft. and levels have been driven at 130, 250, 350, and 450 ft.

The ore reserve is 21,200 tons, and in all the levels indi-

cations are good. The directors have therefore decided to

complete the purchase and to fioat a separate company to

purchase and work the property.

The other company, the Ooregum, liegan producing in

1888 and the first dividend was paid in 1891. It is not so

large a property as the Mysore, Champion Reef, or Nundy-
droog. and it has passed through more vicissitudes. The
last period of low-grade ore was from 1905 to 1907, but In

1909 the gold content once more rose and averaged 12%
dwt., as compared with 8% in 1905. The report for 1910

shows that 133,407 tons of ore was sent to the mill, and
yielded 80,934 oz. bullion; in addition, 122,051 tons of

tailing yielded 12,833 oz. bullion. The total production

was 34,151 oz. fine gold. The extraction per ton was about
12''4 dwt., practically the same as in 1909, and the total

yield was the largest in the history of the company. The
income from the sale of gold was £357,119. The current

expenditure was £175,157, royalty £20,270, income tax

7286, depreciation of plant £6000, allocation to cost of new
shaft £9000. A reserve fund has been started with £15,000

out of the year's profits. The dividends absorbed were

£129,250, being 42Vj% on the £120,000 preference and 32V-%
on the £240,772 ordinary. The working costs have been

reduced during the year, being 26s. 3d. per ton, as com-

pared with 29s. 5d. In 1909, hence the possibility of pay-

ing an increased dividend and starting a revenue fund.

The amount of development work done during 1910 was
16,298 ft., and the reserve on December 31 was 164,534

tons, a slight increase during the year. The general re-

sults were not quite so good as expected, but R. H. P.

Bullen, the superintendent, reports that he will be able to

maintain the present yield during this year. The deepest

workings are 4210 ft. on the dip. For some time the

directors have discussed securing other property, and the

opiwrtunity has recently been presented of taking a three

years option on claims twelve miles to the north of the

Kolar district. This property contains ancient workings

in which a vein has recently been discovered 60 ft. from

the surface. The Ooregum company plans to spend £5000

In exploration work.

Another gold mine under the ausjjices of John Taylor &
Sons Is the Mount Boppy at Cobar, New South Wales. It

has been producing gold since 1901 and yielding dividends

since 1902. The metallurgical equipment contains 40

stamps that were acquired from the Gallymont company.

The ore near the surface was oxidized, showing the usual

secondary enrichment, and the profits to 1908 were large.

During the years 1905 to 1908 the dividends were 471/2%

on a capital of £121,000. Subsequently the oxidized ore de-

creased In value and the workings penetrated sulphide, but

nevertheless the dividends were 27J{.% in 1909 and 35% in

1910. The report for 1910 shows that 47,082 tons of oxi-

dized and 31,608 tons of sulphide ore were sent to the

stamps, and 11,199 oz. was caught by amalgamation. In

addition the cyanide plant extracted 17,937 oz., and 317

tons of concentrate, sold to smelters, yielded 2314 oz. The

total production was therefore 31,486 oz. (8 dwt. per ton),

which sold for £132,048. The working cost was £79,685, in-

come tax £3191, depreciation £4042, and allocation to capi-

tal expenditure £3000. The dividend distributed absorbed

£42,350, bringing the total distribution to date to £395,382.

The directors intend to alter the metallurgical methods, in

order to obtain a higher extraction from the sulphide ore.

It is proposed to adopt the all-sliming method, and a new

plant, consisting of tube-mills, agitators, and filter-presses,

is to be provided. Experiments show that by this means

an additional pennyweight can be extracted per ton, giving

on 80,000 tons per year an increased yield of £16,400. The

superintendent, James Negus, reports that development at

depth, toward the south end of the property, indicates that

the two orebodies which at the northern end are like the

two legs of an inverted saddle, have come together and

partake of the nature of an ordinary fissure vein. There

Is therefore a prospect of an extended life for the property.

The ore reserve was 234,684 tons on December 31, an in-

crease of 9000 tons during the year.
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General Mining News

ALASKA
KETCHIKAN DISTRICT

(Special Correspondence.)—The Mt. Andrew mine, one

of the best producers in this district, has been bonded to

the United States Smelting, Refining & Mining Co., at

J2,500,000, the first payment of $1,000,000 to be made on

July 1 this year, when, if the bond is taken up, that com-

pany will take full charge.

P. Heaney, in charge of the Victory, on Seal bay, reports

good progress. The main tunnel is now in 1900 ft., and
raising and driving is also being done on this property.

Operations at the It mine have commenced again, and the

ground prospected last season with the diamond-drill will

be opened this year by driving an adit about 1300 ft. long.

Returns from the last shipment of ore from the Rush &
Brown mine showed an average of about 7% copper and

$4 gold per ton. The vein of high-grade sulphide ore will

be prospected on the 200-ft. level by a cross-cut now being

driven from the main shaft. A number of prospectors are

preparing to explore the Salmon river country, near the

British Columbia boundary line, as several good-looking

croppings were discovered there last season.

Ketchikan, March 30.

PRINCE WILLIAM SOUND

The Valdez Prospector reports that steps have been taken

at that place to put a stop to the practice of staking claims

on ground while it Is so deeply snow-covered as to make
the discovery of a vein or lode impossible. The unfairness

and absence of good faith in staking a large area of country

when it is covered by 10 ft. of snow serve to discourage

legitimate prospecting and to restrict bona fide locations.

The first shipment of copper ore was made from the

Bonanza mine at Kennicott last week. It amounted to

2000 tons, and was hauled to Cordova over the Copper River

& Northwestern railroad, and thence by steamship to the

Tacoma smelter. A shipment of 30,000 bbl. of fuel oil, pro-

duced by three wells in the Katalla field, was made for

Seattle on April 5 by the Amalgamated Development Com-
• pany.

THE TANANA

Winter sluicing jvas performed successfully in March by
Peterson & Kellum, who are operating on 17 Coldstream,

out from Fairbanks, having a lease on ground belonging to

L. L. .lames and H. H. McDonald. The first clean-up, made
after an 8-day run, amounted to about $5000, gold to

this value having been taken from 2150 sq. ft. of bedrock.

Sluicing at that season of freezing weather was made pos-

sible by covering the sluice-boxeS and heating the interior

by steam-pipes; the water, before being turned into the

flume, was also heated by exhaust steam. This firm was
employing 31 men in March, this force having been engaged

In blocking out the ground, timbering, and building flumes.

When the regular season opens, May 1, a force of 120 men
will be employed. All the material on bedrock will be

bandied with cars this season instead of wheelbarrows. The
pay-dirt is found on bedrock, 50 to 65 ft. below the surface,

and is reached by vertical shafts through which the gravel

Is hoisted to the surface for sluicing.

ARIZONA
COCHISE COUNTY

The Copper Queen Con. Mining Co., operating at Blsbee,

the Detroit Copper Co. at Morenci, and the Moctezuma at

Nacozarl, comprising the three copper companies controlled

by Phelps, Dodge & Co., made net earnings of $6,190,092 in

1910, distributed as follows: Copper Queen, $4,623,856;

Detroit, $1,085,545; Moctezuma, $480,690. The Copper Queen
company operates at Douglas the largest copper-smelting
plant in the Southwest, where ores from its Blsbee mines,

concentrate from the Moctezuma mill, and a large tonnage
of custom ore and concentrate are smelted. The Detroit

company operates a concentrator and smelter at Morenci.

MARICOPA COUNTY

The Arizona Mines Co. has sunk a 250-ft. Inclined shaft

on the foot-wall of a vein said to have a width of 40 ft.,

containing ore of good grade, carrying copper, silver, and
gold. The Intention is to continue sinking till a depth on
the 40° incline of 450 ft. is reached. The property is sit-

uated on Castle creek, out from Wickenburg. F. X. O'Brien

has sunk a 200-ft. shaft, and has driven 500 ft. on a 20-ft.

vein of sulphide ore, at his property in that vicinity. In

the latter, sulphide ore has been found.

GREENLEE ( OUNTV

The Arizona Copper Co., the copper mines of which are

in the vicinities of Metcalf, Longfellow, and Morenci, pro-

duced 32,210,000 lb. of copper during 1910, at a cost of

10.3c. per pound. Its ore Is said to have yielded an average

of 42.64 lb. of copper per ton. Close to 96% of the ore pro-

duced was concentrated, the remaining 4% having been

smelted direct. The company has three concentrating mills

at Clifton, and one at Morenci; the smelting plant, as to

its original unit, was built at Clifton more than 20 years

ago, although it has been enlarged and portions of it rebuilt

several times. But it Is now announced that a new smelter

is to be built. In addition to its milling and smelting

operations, this company for many years has made use of

a leaching process for treating low-grade oxidized ore, using"

sulphuric acid that is manufactured from the sulphurous

fume emitted in the roasting sulphide ore. This leaching

plant has been considered a pronounced commercial suc-

cess. In connection with it is a plant for the manufacture

of bluestone, or copper sulphate. The home office of this

company is at Edinburgh, Scotland.

YAVAPAI COUNTY

The Monte Cristo mine, near Constellation, being devel-

oped by Ezra W. Thayer of Phoenix, is attracting attention

by reason of the finding of a 14-in. vein of ore assaying

high in silver. The ore consists of chloride of silver and

lead carbonate.

The Congress gold mine, for years one of the best pro-

ducers in Arizona, is reported closed down. It has two

veins, on one of which an inclined shaft was sunk on the

dip of the vein to a depth of 3300 ft. The surface equip-

ment includes two mills and a cyanide plant. The mine is

believed to be nearly worked out.

(Special Correspondence.)—Lewis & Ardria are shipping

10 tons of high-grade gold and silver ore per day to the

Humboldt smelter. The United Verde Copper Co. has ac-

quired of J. S. Jones the Independence mine, at Chaparal

This property is a producer of silicious ore, much desired

at the United Verde smelter. The Henrietta mine, situated

near McCabe, is reported operating again. The ore is being

sent to the smelter. A carload of ore was shipped re-

cently from the Oro Belle mine, near Crown King, which

sampled about $100 gold per ton; another car was shippeo

from the McKinley mine, situated In the same locality.

The latter was of low-grade ore,

Prescott, April 4.

YUMA COUNTY

The mine belonging to W. E. Scott, ou the Goodman lode,

in the vicinity of Quartzsite, has been developed by a 125-

tt. shaft and 175 ft. of driving on the vein. The ore mined

and treated in a small Nissen stamp-mill during the last

few months yielded between $9000 and $10,000 in gold.

The last clean-up, which resulted from milling 25 tons of

ore, amounted to about $1500. The Goodman lode croppings

are traceable for 1500 ft. This lode is at the head of a

gulch containing the old La Paz placer claims, where some

placer mining is still in operation. A property conUlnlng

cinnabar ore is being developed with a force of 10 men.

directed by George Cheney, in that vicinity.

CALIFORNIA
CALAVERAS COUNTY

Ralph King, James B. Maguire. and others are preparing

to work the Three B. claim on Calaveras river. This

ground contains a deposit of auriferous gravel having a

width of 100 ft., a depth of at least 60 ft., and of undeter-
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mined length. A pit, made by excavating, is Icept free of

water by a, water-power siphon, and a hoist is to be placed

there to be used in raising the gravel to the dump-hopper,

at the head of the sluices. Water for sluicing is to be

obtained from the Mokelumne canal. Two gold dredges

are in successful operation at Jenny Lind, and the San

Andreas Citizen states that another dredge is to be built

there. An electric-car line, which is being built from

Stockton to Jenny Lind, may be in operation by July 1.

EI.DOBADO COUNTY

The Murdock gravel mine, situated on Nigger fiat, four

miles from Placerville, has passed under bond to Idaho and

Washington operators, who expect to work it this season.

The property is said to contain an ancient river channel,

the gravel bed of which is rich in coarse gold. This stratum

of auriferous gravel lies beneath a lava capping, and is so

well cemented together as to require a crusher and stamps

for pulverizing it, so as to free the gold before passing the

material through sluice-boxes. P. K. Kelsey, of Lewiston.

Idaho, who is concerned in the bond given, Is now in
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"Charge. The present mill has five stamps, and a larger
rail! may be built if operations shall prove as successful

as anticipated. The drift being driven on the Helena gravel
mine, near Georgetown, by Robert Waugh and Archie Gold
berry, now has a length of 900 ft., and the drift heading
soon is expected to reach the gold-bearing channel.

KERN COUNTY
The Randsburg Miner reports that the cyanide annex to

the Osdick 5-stamp mill, in Stringer district, has been put
In operation, with Charles Overmyer in charge. The first

material to be leached consists of 2000 tons of tailing that
has accumulated, and similar material from other mills of

the district will then be treated. The Yellow Aster M. & M.
Co. has finished the work of straightening and retimbering
its Bonanza shaft, which is situated east of the big glory-

hole, and has a depth of 335 ft. A cross-cut to be 600 ft.

long is to be driven from this shaft toward the axis of

the mountain, by which the orebody will be opened at a
depth of 1000 ft. Other cross.cuts are to be driven in the

opposite direction to explore ground south of the main ore-

body. A 2000-ft. tunnel is being driven through to the hill

to serve as a haulage level for the delivery of ore to the

mill. The Atolia Mining Co. Is successfully operating a
tungsten mine near Atolia. P. Fahey, operating the Windy
mine, near Randsburg, recently sent 50 tons of ore to Red

Dog mill. Half of this was taken from the 140-ft. level.

The Phoenix mine, at Johannesburg, owned by C. A. Burch-
am of Randsburg, is equipped with a 5-stamp mill, which
is in operation. An interior shaft is to be sunk to a depth
of 500 feet.

NEVADA COUNTY

(Special Correspondence.)—At the Champion mines 80
men are employed, of whom 20 are on the pay-roll of the

North Star Mines Co. The latter is opening new levels

and sampling the various orebodies exposed. Its bond on
the Champion continues for six months, and it appears to

be satisfied with developments thus far conducted. The
Champion Mining Co. is concentrating work in the vicinity

of the 800-ft. level and running the mill on ore from this

place. It is reported that operations are to be resumed at

the Murchie mines, situated in a proved section of the

Nevada City district, and which recently passed into new
hands. The new 3-compartment shaft at the Brunswick
mine has reached a depth of 450 ft., and sinking is to be
continued as soon as a new 600-gal. pump has been put in

place. The Brunswick has been idle for two years, pending
the completion of the new shaft, which will intersect the

old workings at a depth of 1000 ft. The mine lies in the

same gold belt as the Idaho-Maryland group.

Nevada City, April 8.

The North Star niine, the widely known gold property

at Grass Valley, mined and milled 90,110 tons of ore during

1910, of an average value of $13.68 per ton. The gross pro-

ceeds for the year amounted to $1,232,933; cost of operating

and development was $555,860, leaving a profit of $677,073.

The North Star Mines Co., which owns the property, paid

$403,471 in dividends within the year, and placed $554,526

In the investment account. The manager for the company
is A. DeW. Foote.

PLACER COUNTY

The Beaver Dredge Co., of Los Angeles, is constructing

a gold dredge on the Hawk ranch, near Rocklin, to replace

the one of lighter construction used last season. The new
dredge is to cost $125,000. Pendleton brothers, who are

driving through cemented gravel in the Laird mine, at

Yankee Hill, east of Loomis, have taken out some material

that runs $100 per ton.

PLUMAS COUNTY

The Rose Quartz gold mine, on Poorman's creek, which

is equipped with a mill and ditches and flume for a water

supply, has been leased for three years to Hattie E. Church-

ill of Sacramento. Operations at the property are to begin

this spring, with Julia Kelley as superintendent. Some
development work is to be performed to open ore-shoots,

and new equipment may be provided for the mill.

SAN BEBNARDINO COUNTY

The smelter of the Needles Mining & Smelting Co., which

has been enlarged and improved generally, is ready to

operate again. A large tonnage of ore has been accumu-

lated. The concentrating plant has undergone some

changes, and when it is started again its processes will

consist of wet concentration for making a lead product, fol-

lowed by drying the iron-zinc middling and separating

those two metals by Huff electrostatic machines, similar

to those in use at the United States company's plant at

Midvale, Utah. D. R. Muir is manager for the Needles

M. &. S. Company.
SIERRA COUNTY

The Gold Canyon mine is under bond to E. M. Parrish,

who came into possession of the property last fall. In

sinking a winze 25 ft. below the drain tunnel rich ore

was found in what is believed to be the same shoot as

that which yielded high-grade ore in early days. The

Omega gravel mine, situated near Forest, which is leased

to the Electric Separating Co. of Oakland, is being devel-

oped with a force of 24 men, who are extending drifts

through the channel of blue, cemented gravel which has

fine gold disseminated through it. This tight placer mate-

rial is pulverized in the mill, and the gold is recovered by

electrochemical machines which were put in by L. J. Neu-

amont of San Francisco. W. A. Hussey of Oakland is
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manager for the company, with W. W. Casserly in charge

of the mine.

TUOLUMMS COUNTY

(Special Correspondence.)—T. J. Benny, superintendent

of the Lone Star group of mines, situated northwest of

Confidence, and owned by J. W. Watters of Santa Cruz,

will put things in readiness for the resumption of opera

tions. Several adits have been driven on the veins to deter-

mine the merit of the property, and it is now the intention

to start a cross-cut at the lowest point of the mountain,

where the mill is situated, to tap the veins at great de])th.

It is estimated that between 300 and 400 ft. of cross-cutting

will have to be done. Besides the gain of several hundred
feet of backs, the proposed adit will be the means of mate-

rially reducing the cost of moving the ore to the mill.

The extensive improvements being made for several months
at the Jumper have been completed and mining activity

again prevails. The entire mill, consisting of 60 stamps,

is not yet in operation, owing to some unfinished repairs,

but will be in a short time. The working crew is being

increased as fast as possible. The Street mine, at Tuttle-

town, is being unwatered, and it is expected that develop-

ment work will be commenced by May 1. Underground
work has been resumed at the Berkley and the new 10-

stamp mill started. Between 20 and 25 men are employed.

It is reported that operations are to be resumed at the

Hazel Dell mine, and that the Hyde and Keltz will also be

re-opened and worked. The properties are on the East

lode. A new head-frame has been erected at the Maze|)pa,

and development work is in progress with a crew of 10

men. The development of the Hull mine, near Big Oak
Flat, is to be resumed. The four 5-stamp batteries, re-

cently purchased by the operators of the Dutch mine, have

been delivered at the property and will be put in position

soon. The addition will double the present capacity of the

mill.

Tuolumne, April 8.

COLORADO
CLEAR CRKKK COUNTY

(Special Correspondence.)—J. L. Cutting, leasing on the

second level of the Gold Dirt mine, on Covode mountain,

shot into a body of ore 3 ft. wide, the ore assaying 7.S oz.

gold per ton. The Columbia and Eureka mining claims,

on Silver mountain, have been taken under bond and lease

by ,1. H. Meinhart, of Denver, who has commenced work.

The adit on the Sporting Times vein, Alpine mountain, is

being driven to cut under the old shaft that is down 150

ft. Drifting is also in progress on the Moore vein, a 4-in.

streak of galena being followed that is worth $45 per ton.

A shipment of 50 tons of lead-zinc ore was sent out this

week from the East Griffith mine to the Newton mill at

Idaho Springs for concentration. Ericson & Co. are operat-

ing under lease. In milling 400 tons of ore from the Aetna
vein, at the Capital mine, $4000 was realized. Of this sum
$1900 was taken from the amalgam plates. It is reported

that the Centennial mine, on Leavenworth, has been sold

to W. M. Cooper, representing a syndicate of Pennsylvania
men. The consideration is given at $125,000.

Georgetown, April 3.

(Special Correspondence.)—It is stated that the Gold
Quartz mine at Alice will be equipped with a 25-ton mill

by W. A. Maxwell of Brighton. Shipment of 700 tons of

ore is being made from the Refugee mine to the Hudson
mill for concentration. T. H. Rowem, who recently i)ur-

chased the mine, is to develo)) the property thoroughly.

After a temporary suspension, operations were again begun
last week on the Saratoga mine, and shipments are being
made to the Golden smelter. The mill at the Lombard
mine, up Ute creek, will be started this month. Extensive
development is in progress through adits 3 and 4, and
large reserves of concentrating ore are exposed. Henry
I. Seemann is manager. All of the machinery for the
Kattie Emmett mill has been delivered, and W. W. Can-
nady, the manager, expects to have the plant in readiness
to start ore-treatment this month.

Idaho Springs, April 3.

UII.I'IN cou.NTY

(Special Correspondence.)—Work is to be resumed on
the Fourth of July mine. The machinery is being ovei-

hauled and placed in good condition. R. L. Martin is owner.

H. Peck has the contract to put up a shaft-house on the

Gilpin-Coaley mine at Black Hawk. The machinery was
ordered from Stroehle & Co. Large development is in

progress at the Anchor mine, that recently passed to the

North American S. & M. Co. It was announced this week
that the National group of mines had been taken under
bond and lease by the last-named company, the price speci-

fied being $300,000. Heavy shii)nients are going out from
the Chase mine, operated by the Gilpado M. Co. The ore

is of a smelting grade and brings from $87.80 to $280.90

per ton. A shipment of 25 tons of ore from the Egyptian
mine brought a settlement of $21.50 per ton in gold and
silver. Ben Anderle is operating under lease. The shaft

on the Topeka mine, in Russell district, has attained a

depth of 1500 ft. As soon as a sump of 40 ft. has been

completed, driving will be started from the 1400 and 1500-

ft. levels.

Central City, April 2.

I.AKK COINTY (l.KAOVlLLE)

The Mt. Champion Gold M. Co., which has been doing
development work all winter with a force of 16 men, has
its property on Lackawana gulch opened by an 1800-ft.
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ore now being mined is said to have an assay value of |45

per ton in gold and silver. The Empire Zinc Co., in con-

trol of the Colonel Sellers zinc mine, on California gulch,

is expected to begin shipping ore from this and other mines

of the district as soon as its zinc smelter in Oklahoma sha'l

be completed, which will probably be within the next six

weeks. Henifen & Reynolds, who operate the I.xiuisvillc

zinc mine through the Yak tunnel, are shipping 35 tons

of ore daily. The Sunday mine, at the head of California

gulch, is producing 500 tons of lead ore per month. Thif

ore carries some gold. The property is in the hands ot

lessees. A body of ore recently found by a lessee on a

block of Ibex ground is said to sample 40'/^ zinc carbonate.

S.\X .HAN COIXTY

The Peerless San .Inan mine, on Minnie gulch, between

Silverton and Eureka, may be operated again this season

It has been idle by reason of dissension among the dire;'

tors of the company. The i)roperty has been opened by twc

adit-levels, the lowest of which was driven <SO0 ft.; by thi?

a depth on the lode of over 2000 ft. is attained.

SA.N MKJlEr. (Ol.NTY

Information received by the Telluride Journal is to the

effect that the Ballard mine, situated on Bear creek, has

been sold to those who are likely to reopen the property

and operate it this season. The Ballard has a strong vein

of good-grade ore, and was a profitable producer 25 years

ago. It had lain idle many years by reason of litigation.

Bear creek joins the San Miguel river opposite Pandora.

IIIXSUALK COl XTY

An ore-reduction plant, equipped for putting into prac-

tice the Rankin ])roce8s, has been built at 1-ake City.

IDAHO
lUAIlO COUNTY

The Elk City Mining Xetvs states that Tiedeman and
Bosch, who own the Golden Rule placer property, situated

Ave miles up-stream from Elk City, are pre|)aring foi

hydraulic operations this season. Their ditch takes water

from the west fork of American river, and they obtain

some water from smaller streams. The necessary pipe-line

Is in order, and work will begin early. It is learned from
the same source that the Jumbo mine, in Buffalo Hump
region, is active, and that 10 stamps in the 20-stamp mill

are operating; and that the other 10 stamps will be in

use later. H. E. Gray sold his interest in the Jumbo lease

to Bathurst and Shonecker.

HHOSIIO.XK COUNTY

The discovery of a new ore-shoot Is reported to have
been made by driving a drift on the vein aljoiit 1000 ft.

from the main ore-shoot, on No. 4 adit level of the Hercules

mine, at Burke. The drift has been extended 75 to 100 ft.

on the new orebody, disclosing ore of milling grade, and
some galena of a grade that will stand shipping. Stringers

of ore have been found in a 180-ft. drift, at 120 ft. depth,

in the property of the Ajax M. Co., which adjoins the

Hercules. The Stewart company, operating the Stewart
mine, near Kellogg, is reported to have paid all of its

indebtedness, and it has a surplus of $70,000. It is stated

that a mill will be built. The ore being produced at this

mine is being concentrated in a leased mill. John H. Nord
qulst, In charge of the Idora mine, is reported as stating

that a 9in. body of clear galena has been opened In an
intermediate level, 60 ft. below No. 2 adit. By the side of

this streak Is a much larger body of ore of milling grade.

There is, also, fi ft. of milling ore opened on a second inter-

mediate level, 180 ft. below No. 2 adit.

MONTANA
I.l.VCOI.X COIXTY

The Snowshoe mine, a lead-silver property, situated 20

miles south of Libby. which belonged partly to the Noble
estate, and partly to |)ersons of North Yakima, has been

sold to E. H. Wilson, of Oakland, and his associates. The
sale was due partly to the efforts of P. L. Eberhardt, of

Wallace. Idaho. The Snowshoe. during the time it was
o|)erate<l, five to twelve years ago, produced ore of a

value of about $1,000,000, but it has been Idle for the last

three .vears. The mine is opened by means of a 450-ft.

vertical shaft, the levels from which, extending toward the

centre ot the mountain, attain a much greater depth on
the vein. The surface improvement consists of hoisting

facilities, shaft-house, shop, and a concentrating mill of

about 200 tons capacity. The railroad ot a local lumber
company, which extends to a place within eight miles of the

nine, is to be built five miles farther, and this will afford

good transportation facilities. The Snowshoe ore contains

lead, silver, gold, and iron, the concentrate making a high-

grade sulphide product. It is stated that Mr. Wilson will

employ a force of men later in the season and take charge

of operations.

SILVER now COUNTY

(Special Correspondence.)—The Pllot-Butte Mining Co.,

controlled by Tuolumne interests, will resume operations

on the property in May. The report comes from the Elm
Orlu mine, owned by W. A. Clark, that the rich vein on
which mining is being done in that property, has been

opened to the north side-line of the Pilot. The latter is

Western Montana.

surrounded by the Butte & Superior, Elm Orlu, North Butte,

and Anaconda mines. The Pilot was formerly in the hands
of inexj)erienced men, but those now in control, including

Edward Hickey and his associates, have always been suc-

cessful in their mining operations. Machinery for the mine
has been ordered. While the shaft is being sunk it is

purposed to cross-cut the zone at a depth of 1600 ft. fron»

the Butte & Superior workings, the latter company having

given permission to work through its property; and thes

intention is to raise on the Pilot shaft from the 1600 at

the same time that sinking is being done. Patrick Shee-

ban, superintendent of the Tuolumne, will have charge of

the work on the Pilot.

Butte, April 8.

NEVADA
IlU.MnOLDT COUNTY

(Special Correspondence.)—It is stated that the new
management of the National Mines Co. has decided to

adopt a more liberal development policy, relative to the

district, than has hitherto prevailed. This is supposed to

mean that lessees will have better oiiportunities to operate

on this remarkably rich ground. National ranks third

among gold and silver camps in Nevada, principally due
to the production of the National Mines Co. J. L. Currier

of New York has purchased the Jersey mine for $250,000.

The property Is situated in Jersey valley, 90 miles south

of Winnemucca, and comprises 22 claims. The ore is gold

bearing. It is stated that a new company will be formed
to operate the mine, and that a 50ton concentrating jilant

will be built within a few months. The Adamson Turner
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mine, on the north side of Winnemucca mountain, has an

orebody said to be nearly 3 ft. wide, containing rich ore.

A winze is being sunlc on the ore. At the Seven Troughs

Coalition 75 men are employed, and the mill is operating

at full capacity. On the fifth level the vein is 6 ft. wide,

the ore running as high as $100 per ton. The mill is

unable to handle all the ore produced. The Signal Peak,

situated near the Mazuma Hills and Seven Troughs, has

been operating since last December, and ore-shipments will

soon commence to the Darby mill at Mazuma. The Nine-

teen-Ten, Barret Springs district, is shipping steadily.

Winnemucca, April 6.

„..,,.,|,. LINCOLN COUNTY

The stockholders of the Prince Consolidated, the Ohio
Kentucky M. Co., and the Nevada Utah Mines & Smelters

Corporation have authorized the directors of their respect-

ive companies to carry out plans recently made for the

merging of all the interests named, which means the con-

solidation of a number of the largest mines of the Pioche

district, under the name of the Amalgamated Pioche Mines
& Smelters Corporation. The properties included in the

consolidation comprise the Nevada Utah, the holdings of

the Prince Con., the Ohio Kentucky, Greenwood, and the

narrow-gauge railroad which extends from Pioche to the

Day mine, at Jack Rabbit.

STOREY COUNTY

The three principal north-end mines on the Comstock
lode, Virginia City, had an output for the week ended
March 25 as follows: The Ophir produced 487 mine-cars

of ore of an average value of $26.58 per ton, amounting
to a total of $12,945; the Mexican produced 129 mine-cars

averaging $50 per ton, making a total of $6570; the Con.

Virginia's output was 216 cars, averaging $9.87 per ton,

aggregating $2132. The principal extraction from the

Ophir was from the 2100-ft. stope on the Hardy vein; that

from the Mexican was divided, the ore coming from the

2300 and 2500-ft. levels; the Con. Virginia ore was taken

from the 1800-ft. stope, principally.

NEW MEXICO
SOCOBBO COUNTY

(Special Correspondence.)—The body of milling ore, re-

cently discovered in the winze that was sunk from the

fifth level of the Enterprise mine has been opened by a

cross-cut at greater depth. The mill at the Deadwood mine
is being brought to higher efficiency each week. The last

clean-up amounted to 2500 oz. of gold and silver bullion;

there was produced, also, 15 sacks of concentrate. The
mine is being unwatered, and a larger force of miners will

be employed later. The clean-up made last week by the

Ernestine M. Co. was 7030 oz. of gold and silver, recovered
from 680 tons of ore. A company is being organized to

develop property known as the Iron claims, situated close

to the Gold Dust group, three miles from Mogollon.

Mogollon, April 4.

OREGON
BAKEB COUNTY

The Baker ore-sampling plant, owned by the Oregon-
Idaho Investment Co., which was destroyed by fire April 1,

is being rebuilt.

GRANT COUNTY

The Canyon Mountain M. Co., now having control ot the
Jack Chambers mine, close to Canyon City, has commenced
driving an adit-level on the vein in which pay-ore is ex-

posed, and is to equip a small mill in which to treat the
•ore. Among those interested in the mine are C. J. Bingham,
Jack Chambers, Harry Craig, F. S. Slater, and M. Stock-
•dale, of Canyon City.

K UTAH
' SALT LAKE COUNTY

The ore reserves of the Utah Consolidated, locally known
as the Highland Boy, are now placed at 381,000 tons. The
1910 ore production was 182,204 tons, which yielded 41.15

lb. copper, 0.84 oz. silver, and $1.63 gold per ton. Special

attention is being given to the development of that part

of the property heretofore little explored; to better accom-

plish this a 3-conii)artment interior shaft is being sunk
from No. 7 haulage level at a point about 1500 ft. from
the portal.

TOOHXE COUNTY

The Galena King Mining Co., for which Duncan Mac-

Vichie is manager, is to be operated again. The work of

putting the shaft in good condition is in progress. The
mine is situated at Stockton, and in former years was a

profitable producer of lead-silver ore. It has a 1000-ft.

shaft, the workings connected with which are caved to

some extent, requiring considerable work to be done before

regular mine work can be carried on. The litigation that

was pending between this company and the Honerine has

been settled. The earliest mining operations in Utah were

at Stockton, and the first lead smelter in that State was

built there. It is a district in which there are a number
of developed mines, and today there is evidence of a re-

vival of activity. The Honerine has a large extent of

development, including a drain and transportation tunnel

over 2000 ft. in length.

WASHINGTON
FERRY COUNTY

(Special Correspondence.)—Activity in the mines ot

Republic district is increasing. New people are coming in

with money to invest, and mining properties are changing

hands. The Copper Bell, one of the earliest patented loca-

tions, said to cover the southerly extension of the San

Poll vein, has been sold to E. Orr, of Spokane, who will

organize a company and proceed with development. Work
on the Ben Hur mine has been resumed, with seven men
cleaning up and getting ready to break ore. The winze

below the 285-ft. level is being unwatered. The force is

to be increased to 15 men; and beginning with the first

week in April the Ben Hur Leasing Co. expects to ship

three carloads of ore per week. At the Hope mine, now in

charge of W. W. Robbins, a small hoist has been installed

at the head ot the winze, for development of the Black

Tail vein below the adit-level. The winze will be sunk

to a depth of 300 ft. below the adit. Driving is in progress

on ore on the No. 2 level of the Knob Hill mine, from

which 30 tons of ore per day is being taken. The value

now averages about $35 per ton. The San Poil Consoli-

dated Mining Co. has employed ten men during the past

week, and shipped two carloads of ore to the Granby smel-

ter. The North San Poil raise is now up 80 ft., all the

way in good ore. At the head the ore is 7 ft. wide between

the walls. On account of bad air only one shift is at

present employed. The new machinery will be installed

within 30 days.

Republic, April 7.

CANADA
BRITISH COLUMBIA

The Mollie Hughes mine, a producer of silver and gold

ore, situated at New Denver, has been sold by Michael

Zatoni to a syndicate of Spokane men. The property com-

prises seven claims, and has been developed by several

adits, so connected that the ore can be delivered from the

lowest level to barges on Slocan lake. Considerable ore

was shipped from the mine during the last two years, the

smelter returns from which are said to have shown an

average value of $54 per ton.

MEXICO
CHIHUAHUA

(Special Correspondence.)—J. Gordon Hardy, consulting

engineer for La Republica M. Co., reports that during Feb-

ruary 1025 tons of ore was milled, the revenue derived

therefrom having amounted to ?65,257. Operating costs and

expenditures for development amounted to i*44,037; con-

struction expenses, P2542. Conditions under which opera-

tions continue are trying, and the ordinary means of trans-

portation are practically paralyzed. The mine is at Sanz,

some distance from Ocampo.

Ocampo, March 29.
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Decisions Relating to Mining
Specially reported for the Mining and Scientific Press.

STATUTE MAKING MINE OWNER LIABLE FOR NEGLIGENCE OF MINE

FOREMAN IS UNCONSTITUTIONAL

The section of the Pennsylvania statute of 1891, providing

that for any Injury occasioned by violation of the act, for

failure of the mine owner to comply with its provisions, a

right of action shall accrue to the party Injured against

such owner for any damages he may have sustained, is

unconstitutional in so far as it imposes a liability upon the

owner of the mine for failure of the mine foreman to com-

ply with the statute.

Dempsey v. Buck Run Coal Co., (Penn.) 76 Atlantic

745. March 1910.

INJURY TO MINER—ASSUMPTION OF RISK

An experienced driller and miner was employed to enter

different rooms in a coal mine and drill the face of the coal

so that it could be shot and removed. After the coal

had been thus drilled or cut In a particular room a

number of men called 'loaders' would shoot down the coal

by blasts and load the same on cars in which it was re-

moved from the mine. When the drfller had finished In

one room the machine would be rolled into another room,

and 80 on until all were cut or drilled. It was understood

that he would cut or drill in the different rooms in the

order in which the drilling or cutting was needed for the

purpose of keeping the 'Ic^f^ers' engaged In shooting and

hauling out the coal. After the coal was thus drilled or

cut and shot down and removed from the room it was the

duty of the 'loaders' to prop the roof of the room with

props furnished by the mine owner, to make it safe for

the driller, who had nothing to do with the propping or

protecting the roof. After each drilling or cutting and

shooting and hauling out of the coal the props would be

adTanced to within 10 or 12 ft. of the bank or the face of

the unmined coal; or if the roof was bad or dangerous the

props would be placed closer to the face of the unmined coal,

the Idea being to regulate the location of the props by the

condition of the roof of the mine, and to use as many props

and in such places as the condition of the roof might demand.

The driller was not directed to enter any particular room
at any particular time, but the method of the work of drill-

ing or cutting was to enter the rooms in order and as fast

as the coal was shot and removed from the different rooms.

While thus working in a room in which the props were

placed some 12 ft. from the face of the coal the driller was
Injured by falling rock from the roof because of the im-

proper propping. In an action for the Injuries it was held

that the driller did not assume the risk because he was
not directed by the mine owner to go into the particular

room, as he entered such room according to the system of

work. It was held also that the mine owner owed the

duty to the driller of keeping the place safe, as the driller

was not charged with the duty either* of making the place

safe himself, or of Inspecting it to see if it was safe. Neither

could the mine owner escape liability as a matter of law

because he had delegated the authority to the loaders to

make the place safe, and their judgment that it was safe

was conclusive. Nor was the driller prevented from re-

covery by reason of the statute of Kentucky which provides

that any person employed in a mine who wilfully neglects

to prop the roof of any working place under his control

shall be liable to a fine, etc., as such statute was not appli-

cable to the driller, for the reason that he was not charged

with the duty of propping the roof. It was held it could

not be said that the driller was injured in the work of

making the place unsafe, so that the mine owner would not

be liable for the injuries, since the injuries occurred from
the failure to properly prop the roof, which had no connec-

tion with the work of the driller, and was done by an

entirely different set of working men.

Williams Coal Co. v. Cooper, (Ken.) 127 Southwest
1000. May 1910.

Personal
Professional men are Invited to send news of their ensage-

ments and travels. Such news is Interesting to friends.

W. P. Hammon is in New York.

C. E. JuLiHN will be in New York next week.

J. R. FiNLAv was in San Fi-ancisco this week.

C. W. Merrill has returned to San Francisco.

R. D. George was at Jackson, California, last week.

Edmund Juessex was in San Francisco last Saturday.

Frederick H. Morley was in San Francisco on his way
back to Denver from Honolulu.

SiMONDS & Burns have moved their offices from 60 Wall

street. New York, to 55 Liberty street.

R. S. Raix.sford is manager at the Jumbo mine as well

as for the Argonaut Mining Company.

F. A. Brown Is in the Cripple Creek district, Colorado,

examining mining properties for Eastern people.

M. J. Falkenburo. of Falkenburg & Laucks, is in the

interior of British Columbia on professional business.

Tho.mas G. Lockhart, general manager for the Florence-

Goldfield M. Co., Goldfleld, Nevada, is at San Francisco.

William S. Mann is building a stamp-mill and cyanide

plant for the Pllones Mining Co., at La Portllla, Durango,

Mexico.

Atiioll. p. McEwen sailed on the Baltic April 8 from

New York for Europe; he expects to be gone about three

months.

W. F. Ferrikr has been appointed general manager for

the Natural Resources Exploration Co., Ltd., of Canada,

with headquarters at Toronto.

W. Clayton Miller, general manager for the Federal

Mining & Smelting Co., operating in the Coeur d'Alene

district, Idaho, was at San Francisco this week.

CATALOGUES RECEIVED

Heine Safety Boiler Co., St. Louis, Mo. 'Boiler-Room

Tactics.' 20 pages. Illustrated. 6 by 9% Inches.

Foos Gas Engine Co., Springfield, Ohio. 'Foos Horizontal

Engines, Single Cylinder.' 48 pages. Illustrated. 10% by

8V.' inches.

CLEVEI.AND Rock Drill Co., Cleveland, Ohio. Bulletin

No. 30, 'Cleveland Rock Drills.' 16 pages. Illustrated. 6

by 9 inches.

Marion Steam Shovel Co., Marion, Ohio.. Bulletin No.

00, 'Marion Excavating Machinery.' 16 pages. Illustrated.

6 by 9 inches.

Allis-Chalmers Co., Milwaukee, Wisconsin. Bulletin No.

1403 (Reprint), 'The Hancock Jig.' 16 pages. Illustrated.

8 by 10 "4 Inches.

Industrial Instrument Co., New York. Bulletin No. 40,

•Tachometers, Tachographs, Stroke and Revolution Count-

ers.' 38 pages. Illustrated. 8 by 11 inches.

BooART Gas Power Engineering Co., Buffalo, New York.

Bulletins "B," "D," "E," and "O," describing the various

types of engines made by this concern. 48 pages. Illus-

trated. 8 by 11 Inches.

L. Vooelstein & Co. give the following figures of German

consumption of foreign copper for the months January and

February, 1911:

Tons.

Imports of copper 29,407

Exports of copper 1,271

Consumption of copper 28,136

as compared with consumiition during the same period in

1910 of 28,370 tons. Of this quantity, 25,536 tons were

Imported from the United States.
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Company Reports

PHELPS, DODGE & CO.

This report summarizes the reports for 1910 of the Cop-

per Queen Con. Mining Co., Detroit Copper Mining Co.,

Moctezuma Copper Co., Burro Mountain Mining Co., and

the Stag Cafion Fuel Co. The holdings in these companies

amount to $48,987,640, the capital stock of Phelps, Dodge

& Co. consisting of 450,000 shares of a par value of $100

each. The receipts of the company for 1910 were $9,099,-

909.53, of which $252,520.99 was the exi)ense of operation

of the company; $5,399,875 was paid in dividends and

$3,447,513.54 was added to the surplus. The total pro-

duction of the Copper Queen Con. Mining Co. for the year

was 12,430.27 oz. gold, 608,096.95 oz. silver, 76,428,908 lb.

copper, and 696,118 lb. lead. The Detroit Copper Mining

Co. produced 23,056,292 lb. of copper. The Moctezuma
Copper Co. milled during the year 447,555 tons of ore, of

an average content of 2.992% copper, and produced 107,-

104.6 tons of concentrate, containing 22,603,218 lb. of cop-

per. The Stag Caiion Fuel Co. produced 1,381,457 tons

of coal in 1910.

DALY-JUDGE MINING COMPANY
During the year ended January 31, 1911, this company

njlned 56,108 tons of ore, of which 9106 tons of an aver-

age value of $26.14 per ton was sold in the crude state,

and 47,002 tons was subjected to concentration. This

produced 7787 tons of concentrate, of an average value

of $28.45 per ton, 2511 tons of iron middling worth $12.94

per ton, and 10,556 tons of zinc middling worth $5.69

per ton. The total cost of operation was $7.35 per ton,

of which $4.76 was the operating cost and $2.59 the cost

of exploratory work. The net profit for the year was

$94,177.05, and a payment of $36,000 was made for three

years drainage privilege through the Ontario tunnel. The
report does not convey any idea as to the worth of the

property, as it makes no mention of the number of shares

of stock issued, nor does it give any statement as to the

amount of ore in reserve, the so-called financial statement

being merely a profit and loss account. No provision is

made in this for depreciation of the property and equip-

ment. ^

stock. It would be well to include a full statement of this

item constituting the surplus. The number of shares issued

is 2,450,000 of a par value of $1 each. During the year

8262 ft. of development has been done, with an increase in

the ore reserve. Twenty-four sets of lessees are at work,

of whom 15 are actually producing ore. The drainage adit

is draining the lower levels of the mine, opening them u|>

for exploitation on company account, as the lessees are ai

work only above the fourth level. The report reflects great

credit upon the president, A. L. Burris, and the manage-

ment, for the energy and skill with which they have

brought the mine through a critical period in its history.

WARRIOR DEVELOPMENT COMPANY
During the year this company mined and sold 31,450

tons of copper ore of an average copper content of 9.65^/(.

This was sold to the El Paso smelting works during the

first half of the year, and to the old Dominion Copper M.

& S. Co. for the latter half of the year, on the basis of

90% of its copper content. The average cost of production

was 8.74c. per pound of copper, of which 4c. was the

smelting cost. This corresponds to a profit of $2.69 per

ton of ore smelted. The company is capitalized at 50,000

shares of $10 each; 5000 fully paid shares are outstanding,

and $4 each has been paid on 40,150 shares. The property

consists of three groups of 275.5 acres of patented claims.

41.2 acres on which patent is proceeding, and 841.57 acres

of unpatented claims. Of the purchase price of the prop-

erty, $124,940 has already been paid; $30,880 is to be

paid from earnings during 1911 and 1912, at the end of

which period a further $l,12d,000 is to be paid, either

$850,000 or $350,000 of this sum being payable in bonds

at the option of the purchaser. The report says that

there has been an increase in the amount of ore blocke-'

out ready for stoping, but the amount is not given. A
contract for smelting the ore on more advantageous terms

has been made, and the shipments will be increased to

125 tons per day. The company is operating the property

under a bond and lease.

The Prospector

STANDARD CONSOLIDATED MINING CO.

The report of this mine, situated at Bodie, California,

for the year ended February 27, 1911, shows that during

1910, 14,010 tons of ore was mined, and 14,528 tons

crushed in the stamp-mill, and $70,402 recovered in the

form of amalgam, the cost of treatment being $1.63 per

ton and the average extraction being 41.45%. The tailing

from the mill was treated in the cyanide plant, together

with 23,570 tons of old tailing, the average value being

$6.21, of which 83.74% was recovered. The ore reserve is

3275 tons, of an estimated value of $50,000. The dividend

for the year was $17,839.40, making a total to date of

$5,211,970, corresponding to a total production of bullion

of $15,900,520. The company possesses valuable water

rights that are capable of being developed into a large

source of revenue as soon as a satisfactory market for

power has been developed. An excellent feature of this

report is the detailed monthly statements of cost of opera-

tions, notably the cost of development and stoping in the

different veins.

This department makes a charge of 25 cents to subscriberif

not in arrears and $3 to non-subscribers for each determina-
tion. To ensure promptness in publication of the determina-
tions, payment must be forwarded with specimens.

S. L., Oasis, California: Clay shale.

J. M. D., Atwater, California: Gypsum in a clay lime-

stone.

M. J. O., Denio, Oregon: The specimen is molybdenite

with quartz.

E. E. N., Nogales, Arizona: No. 1, olivine basalt; No. 2,

amygdaloidal basic lava.

0. F. W., Robinsbn, Utah: One specimen is quartz and

the other an indurated clay.

R. H. B., Takilma, Oregon: No. 1, psilomelane pebbles:

No. 2, chromite; No. 3, red hematite; No. 4, earthy limonite

or ocher.

EL PASO CONSOLIDATED GOLD MINING CO.

The report of this company for the year ended December
•31, 1910, shows that the receipts from ore sales and other

sources amounted to $561,103 and the expense of operation

was $512,486. A further payment of $37,098 was made on

account of drainage and amortization. Dividends amount-
ing to $49,000 were paid during the year, leaving a surplus
of $429,691 in the treasury, but there is no statement as to

the character of this surplus, except an incidental refer-

ence to the purchase of $80,000 worth of Drainage Tunnel

T. C. C, Nogales, Arizona: No. 1, cleavage pieces of

rhodochrosite with quartz; No. 2, pyrite in chlorite schist;

No. 3, pyrrhotite in quartz diorite: No. 4, hornstone; No.

5, manganese dioxide, pseudomorph after rhodochrosite.

W. J. W., Parsons, New Mexico: Most of the samples are

too much altered to make definite determinations possible.

They appear to be alterations of similar kinds of rock,

probably syenite or monzonite. No. 1, highly kaolinized

volcanic: No. 2, weathered surface piece of syenite; No. 3.

fine grained syenite, showing pink feldspar, magnetite, and

chloritized hornblende: No. 4, kaolinized syenite with

chalcedony seams; No. 5, altered syenite: No. 6, a weathered

piece of the rock which is suggestive of phonolite.
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Market Reports

LOCAL, METAL PRICES.

San Francisco, A pril 13.

Antimony 12-l^c Quicksilver (flask) BIS

Electrolytic Copper 14-15>4C Tin 46-46^^0

Pig Lead 4.76—5.70(; Spelter <—T%c

Z no dust, 1400 lb. casks, per 100 lb., small lots 8S.50-9.75; large 87.50-8.60

METAL PRICES.

By wire from New York.

Average dally prices In cents per pound.

Date.

Apr. 8.

Eleotrolyt c
Cupper.

12.03

7 12.(B

8 12.00

a Sunday.
10 12.00

II 12.00

12 1200

Lead.

4.41

4.41

4.41

Spelter.

6.40

6.40

6.40

No market.
4 41 6.40

4.41 5.40

4.41 5.40

SUver,
per oz.

t3

63

53Vi

5314

ANGLO-AMERICAN SHARES.

Cabled from London.

^ Apr. 6. Apr. 13.

£ g. d. £ B. d.

Camp Bird 113 *'.•> 112 »

El Oro 1 < 1*8
Baperanut 1 H t% 114 *%
Dolores 16 16
Orovllle Dredging 5 9 6 9

Mexico Mines. 7 12 8 7 11 3 e.x div.

Tomboy 16 16

(By courtesy of W. P. BonbrlKht & Co., 24 Broad St.. N. T

MINING STOCK QUOTATIONS—NEW YORK.

(By wire from Catlln & Powell Co.. New York.)

Closing prices,

Apr 13,

A nialgamated Copper t WH
Arlzona-Cananea 3

A. 8. A R. Co 73^
Braden Copper *%
B. C. Copper Co V/,

Butte Coalition ITS
Chino 22Mi

Davis Daly 1%
Dolores 6S
First National IJt

airouz ^
Uoldfleld Con 6%
Greene-Cananea ff't

Guanajuato on %
Inspiration 7

Kerr Lake 6ii
La Kose 4Vj

CloslnK pricet

Apr. IS

Mason VaMey t »'4

Miami Copper 1«H
Mlnea Co. of .\ merica *%
NevadaCon I7ti

Nevada Utah ^i

Nlplsslng lOVt

Ohio Copper _ 1%
Kay Central ly,

Kay Con 16*4

South Utah %
Huperlor 4 PltUburg ISi,

Teiin. (Jopper S6'A

Trinity 4

Tuolumne Copper _ *%
United Copper 3!^

Utah Copper 43H
Yukon Gold 3-„

lOPPER SHARES—BOSTON.
Closing prices.

.\pr. IS.

Adventure t b'/j,

Allouez 32

Atlantic 3

Calumet A Arlxona ii)%

Calumet A Itecla 4(6

Centennial ll^
Copper Range 80^
Daly West 4S
Kranklln V4
Oranby. SOH
Greene Cananea, ctr 8^
lale-Royale I2J<

La Saue 4

Mas* Copper _ 8

<By courtesy of J. C. W

Closing price-

Apr. 13

Mohawk t 38;.,

North Butte 27%
Old Dominion 37

Osceola lOO

Parrot liy,

Santa Fe 1

Shannon 10

Superiors Pittsburg Iff"^

Tamarack 38

Trinity 4

Utah Con 13K
Victoria , HJ",,

Winona 8S
Wolverine 106

llson. Mills Building.)

SOUTHERN NEVADA STOCKS.
San Francisco, April 13.

Atlanta 8 10

Belmont 5.90

Booth 10

Columbia Htn 3

Combination Fraction II

Falrvlew Kagle ^, 60

Florence 1.62

lioldfleld Con 5 96

(•old Kewenaa 8

(jreat Bend I

Jim Butler 23

.lumbo Extension 30

MacNaraara II

Mayflower 8 4

Midway 21

Montana Tonopah 78

Nevada mils 3.15

Pittsburg Silver Peak 70

Uawblde Coalition 3

Round Mountain 64

Sandstorm Kendall 9

Sliver Pick 5

St. Ives

Tonopah Kxtenslon 1-00

Tonopah of Nevada 8.00

West End (8

COMMERCIAL PARAGRAPHS

(By courtesy of San Francisco Stork Exchange.)

TiiK American Metal Co., Ltd., announces the removal

of Us Denver office to the A. C. Foster buildlnK, Sixteenth

and Champa streets.

PAi.KENBrRc & Laicks, chemlsts and metallurgists iit

Seattle, have established an ore-testing plant which con-

tains such equipment as is necessary in making tests b.v

all standard processes.

The Ameruan Loco.motive Co. announces that on April

8, 1911, its Chicago office was moved from Railway Ex-

change building to suite 907-912 McCormick building.

Michigan boulevard and Van Buren street.

The Pacific Tank & Pipe Co., of Los Angeles, reports

that its San Francisco office has Just sold the Rawhide

Queen mill a complete cyanide plant for a ten-stamp mill

in Rawhide. It is expected that the entire plant will be

delivered on the ground within thirty days and will be in

complete running order by .June 1.

.J. W. SwARE-N has opened offices in the Shawmut building

as advertising consultant, handling engineering advertising

only. Mr. Swaren had a broad engineering experience be-

fore taking up sales work, and has been advertising man-

ager for several San Francisco manufacturers. There is a

broad field for this work in San Francisco.

.lesse Scobey has purchased an interest in the Henry E.

Wool) Ore TE.sTi.Nii Co., of Denver, and is now vice-presi-

dent and secretary of the company, associated with Henry

E. Wood, president. In connection with their regular

assaying, chemical, and ore testing work, they will act as

consulting engineei-s in the design and equipment of mill-

ing plants and as managers and agents of mining proper-

ties for foreign investors.

The Dorr Cyanide Machinery Co. reijorts among recent

sales three thickeners and one classifier sold to the Port-

land Mining Co., of Colorado Springs, Colorado. The Dorr

Mines Syndicate of the Porcupine district, Ontario, is in-

stalling four Dorr classifiers and seven Dorr thickeners in

its new mill. The Vulture Mines Co., of Wickenburg, Ari-

zona, reports that the Dorr continuous thickening process

in use there is operating with little or no personal atten-

tion.

The Ham.mo.m) Iim)n Works has recently taken over the

business of the Hydraulic Cyanide Agitation Co. of War-

ren, Pennsylvania. The patents for the Paterson agitation

tanks have been assigend to the Hammond Iron Works

for the United States, Mexico, and Canada. This com-

pany has recently received an order and shipped to the

Exploration company of England and Mexico for its Santa

Ro.sa mines in the State of Zacatecas, four Paterson agita-

tion tanks. The Paterson tanks have been put on a work-

ing scale in London and are showing some wonderful re-

sults.

The revival in mining due to the use of iniinoved metal-

lurgical equipment is well reflected in the large number

of installations made by the Oliver Contincocs Filter Co.

of San Francisco. Filters ha've recently been i)laced in

operation at the following plants: Two at the Trinity Gold

Mining & Reduction Co., Carrville, California, handling an

exceptionally impervious oxidized slime; two at the Empire

Mines Co., Grass Valley, California, operating on classified

slime; one at the Pittsburg Liberty Mine, Masonic, near

Bodie, California, handling a re-ground product; one filter

has just been installed at the Treasure .Mining & Reduction

Co., Clear Creek, New Mexico. The installation of this

filter was a record breaker for prompt delivery, being

shipped seven days after the order was placed, and ready

for operation twelve days after arrival on the ground.

Filters for the following companies are now being built:

Nevada Wonder Mining Co., Wonder, Nevada; Candalaria

Con. Mexican Mining Co., San Dimas, Durango. Mexico:

Maricopa Mines Co., Austin. Nevada; Cla. Minera .lesus

Maria y Anexas, San Jose de Gracia, Sinaloa, Mexico. The
last named is a repeat order, this company having had two

Oliver filters In operation for two years.
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THE FORT WAYNE EOCK-DRILL

The great advantages of electrical power as a means tor

drlrlng rock-drills has caused many efforts to be made to

develop an electrical drill of a type suited to actual work-

ing conditions. Many devices have been tried, but failed to

accomplish successfully and economically the desired ap-

proximation to the combined striking and rotating action

of hand-drilling; the problem of converting the rotation of

the electric motor into the reciprocation of the drill prov-

ing too difiBcult of solution. A simple and ingenious method

of solving the problem has been devised and employed in

the construction of the Fort Wayne rock-drill, which has

recently been placed upon the market.

This drill Is of the rotary-hammer type, operated by an

electric motor which is mounted on the frame of the drill

proper. The mechanism of the drill consists of two parts,

a revolving helve containing the hammers, and the chuck

mechanism for holding and rotating the drill steel. An
idler is conveniently arranged in connection with the flexi-

ble belt between motor and drill, which provides a means

of regulating the speed of the drill. Thus all the advan-

the drill. The simplicity and strength of design of this

drill is a guarantee that the cost of maintenance will

be exceedingly low. Owing to the saving in power, the

low cost of maintenance, and the high efficiency of the Fort

Wayne drill, from 50 to 70% can readily be made, under

ordinary conditions, upon the investment. The drill can

be operated with either an A. C. or D. C. motor, and since

the motor is entirely independent of the drill the change

from one to the other may be easily made. An 8-page bulle-

tin describing the machine in more detail can be obtained

from the Rock Drill Department of the Fort Wayne Electric

Works, Madison, Wisconsin.

MAYO MEAN EFFECTIVE PRESSURE TABLES

lages of hand-drilling are obtained without the disad-

vantages usually incident to machine drilling.

The drill steel is held in the chuck by means of several

spring-steel plates. When not striking rock, the blow from

the hammer is absorbed by these buffer plates, and they

also retain the steel in the chuck while 'backing out' of

deep holes or in broken and uneven ground. The drill

casing, striking mechanism, chuck, and buffer plates are all

simple and very substantial. The floating hammers in the

helve are of special steel and are completely cushioned by

air chambers so that the jar of the impact is reduced to a

minimum. The drill steel cannot be jammed into a fissure

or cleavage crack for two reasons. Should a fissure be en-

countered the buffer head prevents the drill steel from being

plunged forward. The drill steel is not reciprocating, and

before it can be fed far enough into a fissure to wedge, it

has hammered for itself a square shoulder or face, due to

the rapidity of the blows on the constantly rotating drill

steel. The resultant effect approaches that of boring.

Another point of excellence in the Fort Wayne drill is

the simple method employed for the removal of cuttings

from the hole being drilled. A specially designed steel, illus-

trated in the figure above, removes the cuttings by boring

action and does away with the use of hollow drills or water

under pressure. Thus the large expense of pressure sys-

tems, including tanks, hose, water lines, etc., is eliminated,

as well as the cost of maintenance and inconvenience inci-

dent to such, systems. While these drills are ordinarily

used in a horizontal position, they may be used in any posi-

tion and will drill holes at any angle^ The ease with which
power can be transmitted throughout the workings by wire
and the rapidity with which the lines can be changed en-

ables the operator to advance his work more rapidly than
could be done when using other types of drills.

A comparison of tests of the Fort Wayne drill and air-

drills shows that the former requires about 1% to 2 hp., in-

cluding transmission loss, while an average air-drill re-

quires from 15 to 20 hp. for the same work. This is due to

the design of the drill, the much greater efficiency of the
eJectric motor, and the small loss in transmitting power to

The calculation of the mean effective pressure of Corliss

engines, both single cylinder and compound, operating un-

der condensing and non-condensing service, has always

been a tedious mechanical process. While any one may
calculate this mean effective pressure by means of standard

formulas, engineers have usually avoided this work, with

the result that the figures have never become thoroughly

standardized. It often happens at a contract-letting

where from eight to ten engine-builders are represented,

that each builder offers an engine of a different size,

which is not only inconvenient for the engine-builder,

but results in delays and confusion to the purchaser as

well.

The Hooven-Owens-Rentschler Co., of Hamilton, Ohio,

has recently issued two tables neatly gotten up with

celluloid covers, by means of which the mean effective

pressures for the different types of Corliss engines, and

therefore their horsepower can easily be obtained. The

object of these folders was to get some uniformity in

ratings among engine-builders. They will be found of

much interest to engineers and others connected with

the generation of steam-power by reciprocating engines.

Each set of tables consists of a celluloid casing with a

transverse slot near the end, at the side of which the va-

rious gauge pressures are printed. Within this casing is a

scale upon which the number of expansions or points of cut-

off are marked, together with a table of mean effective pres-

sures. It is readily seen that by sliding the scale until the

desired number of expansions or percentage of stroke at

cut-off is immediately under the opening provided for it,

there will be found adjacent to the steam pressure the cor-

rect value for the mean effective pressure.

One table gives the results for single cylinder engines,

both condensing and non-condensing; the other for com-

pound condensing and non-condensing engines. For con-

densing operation a vacuum of 26 in. is assumed, but a con-

stant is given which can be added or deducted for variations

from this vacuum. Gauge pressures of from 50 to 200 lb.

are tabulated. The compound engine table shows results of

any number of expansions between 5 and 27.

These tables will be furnished to anyone interested by

epplying to Chas. C. Moore & Co., Engineers, San Francisco.

A. LESCHEN & SONS ROPE CO.

In a paragraph published In our issue of March 25, re-

lating to the building of an 8500-ft. aerial tramway for

the Standard Silver-Lead M. Co., at Silverton, B. C, it

was stated that the contract to build the tramway had

been let to B. C. Riblet, while as a matter of fact it had

been let to A. Leschen & Sons Rope Co., of St. Louis,

through the Leschen representative, W. S. Riblet, of Nel-

son, B. C. The error arose from the fact that Mr. Riblet

was formerly in the business of building tramways, and

the fact that the Riblet patents and other property were

purchased a number of years ago by A. Leschen & Sons

Rope Co. had been overlooked.

The Chicago office of the Ati.antic Equipment Co. was

on April 8, 1911, moved from the Railway Exchange build-

ing to suite 907-912 McCormick building, Michigan boule-

vard and Van Buren street.
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EDITORIAL

GOLD, literally by the ton, is being produced by

the Goldfield Consolidated Mines Company, a

recent shipment having weighed 2138 pounds.

DISPUTES relative to the proper form of entry

for phosphate claims on the public land seem not

likely to be determined soon, since the eases in con-

troversy at Salt Lake have been settled out of court.

THE MIAMI MILL began operations upon un-

usually low-grade ore, so that the poor results

in 'warming up' the mill might be upon poor ore.

Since Mr. J. Parke Channing has begun with so

sensible a refinement, we may continue to look for-

ward with interest to many useful lessons to be

learned from ore-dressing practice at the mill un-

der his direction.

SAN FRANCISCO members of the American In-

stitute of Mining Engineers met at luncheon at

the Palace Hotel last Wednesday to plan for the

meeting of the Institute that is to be held in that

city in October. An executive committee with Mr. W.
C Ralston, chairman, and Messrs. H. F. Bain, F. W.
Bradley, E. H. Benjamin, S. B. Christy, and M. L.

Requa as fellow members, was selected. Mr. Brad-

ley will act as chairman of the sub-committee on ses-

sion, Mr. Benjamin on excursions, Mr. Requa on

finances, while Mr. Christy will be chairman of the

reception committee, and Mr. Bain will be local sec-

retary. Excursions probably will be arranged to

the oilfields, to the dredging fields at Folsom, and

to the Bohemian grove. It was also resolved, upon

motion of Mr. Luther Wagoner, that the local mem-

bers should effect a permanent organization and pro-

vide for meetings annually or oftener as might prove

feasible. The matter was placed in the hands of

the executive committee and no doubt a strong local

organization will result. This will, we are sure, be

helpful to the community and the parent society.

SALE of a half interest in the Vinef;oroiie fraction

to the Goldfield Consolidated Mines Company

for $195,000 has led to quiet discussion of the meth-

ods of valuing such ground. Last year Mr. C. S.

Herzig examined the property for the Jumbo Ex-

tension Company and estimated the reserve at 73,000

tons of ore worth approximately $3,000,000. His

estimates were widely criticized as excessive. Later

Mr. G. F. Lewis made an estimate of 87,000 tons at

$41 per ton. The sale was finally made on the basis

of an appraisal, Mr. Albert Burch acting for the

buyer and Mr. Walter Wiley for the sellei'. Allow-

ing .$5000 for development and .$9 per ton for treat-
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ment and metallurgical losses, the amount agreed

upon is still startlingly less than the previous esti-

mates led the public to expect. It is evident that

there is a marked diflferenee of judgment as to what

is properly to be regarded as constituting an ore re-

serve. The difficulties of measuring and valuing de-

posits where the ore is high in grade and irregular

in occurrence are admittedly great, but there should

be no such discrepancy as noted. The burden of

proof would seem to rest on the engineers making

the larger estimate.

«T TALY, " says a keen American engineer now
X traveling on the peninsula, "is a very differ-

ent country from that depicted by the ordinary

tourist with his nose in a Baedeker. The cities are

modern, have clean streets, good trams, and steam

roads; the hotels are clean and comfortable, with

steam heat, electric lights, elevators, and all con-

veniences. The people are courteous, good-looking,

well dressed, and well 'set up'. They show every

sign of prosperity, and, while taxes are high and

living not at all cheap, they are cheerful and proud

of the progress made by United Italy—now just

celebrating its semi-centennial. The country has a

fine army and navy—every officer looks as if he were

a picked man. Machine-shops and foundries are

new, well designed, and well equipped. This nation

is bound to realize its great future, and American
engineers would do well to study European methods

more than they do. By joining the best things here

to what they have at home, an irresistible combina-

tion would be effected." It is a pleasure to quote

this cheerful tribute to modern Italy, and at the

same time to express the best of good wishes for

the future of a coixntry of which every American
schoolboy learns the history, but whose present posi-

tion in the industrial world is too little appreciated.

CHOICE through popular election is a poor way
to select State mine inspectors. Mr. J. A.

Holmes, director of the United States Bureau of

Mines, put the matter nicely when he said in a re-

cent address: "The State mine inspectors should

have greater permanence in office and freedom from

political and other outside influences. Their selec-

tion and continuance in office should depend upon
their training and experience. They should be

examined by a non-political board of mining men.

They should be appointed upon the recommendation
of such a board from the applicants that have shown
the highest skill and best experience. Under no
circumstances should they be selected by popular

vote. In other words, politics should have nothing

whatever to do with their selection or their con-

tinuance in office. The inspectors should have
better support in the way of compensation. In fact,

the salary and other conditions should be such as

to enable the State to secure the best possible type
of men for this important work. '

' Inspectors should
be impartial public officials, favoring neither the
men nor the operators. We are glad to see that
the Mining and Metallurgical Society of America
has been agitating the matter of securing better and
more independent inspectors.

TONOPAH has given geologists and engineers

much to think over. The relations of the com-

plex of igneous rocks in which the rich ores occur

have led to dispute, the question being whether cer-

tain of the formations represented surface flows or

intrusive sheets. If the former, it should be possible

to follow the veins down into them ; if the latter, the

orebodies might be expected to be terminated by

eruptive contacts. Repeated faulting has compli-

cated the situation, already made sufficiently diffi-

cult by the close resemblance of the rocks of the

different formations. Mr. J. E. Spurr, in his work
for the United States Geological Survey, favored the

thesis of the intrusive character of the disputed

rocks. Mr. J. A. Burgess, as a result of his long

work for the Tonopah Mining Company, developed

the alternative hypothesis. During the last year Jlr.

Spurr has been re-studying the district at the in-

stance of the various companies concerned, and his

scientific results have now been made public. We-

print this week an abstract for which we are in-

debted to the courtesy of Mr. Edgar A. Collins, gen-

eral manager for the Montana-Tonopah Mining Com-

pany. It will be seen that in the main Mr. Spurr

continues to hold to his original hypothesis, and.

while in the printed report the matter is not dis-

cussed, it is evident that following his conclusions,

development must in the main continue to be di-

rected to searching for faulted and floated masses

of the 'earlier andesite' or 'Mizpah trachyte,' to

use the new name. Perhaps the most interesting

phase of the whole matter is the uniting of a num-

ber of independent companies to support such an

unusuHllv technical and scientific study.

Re-Location of Mining Claims

Our correspondents have taken decided exception

to our former editorial comment on the question as

to whether or not a locator has a right to re-locate

his own claim after having failed to perform the

annual assessment work required by law. The sub-

ject is of sufficient importance to merit further dis-

cussion. The Federal statute provides as a condi-

tion of the ownership of an unpatented mining

claim that "not less than one hundred dollars worth

of labor shall be performed or improvements made

during each year," and that "upon a failure to

comply with these conditions the claim or mine

upon which such failure occurred shall be open to

re-location in the same manner as if no location of

the same had ever been made." The same statute

also provides that if the original locator shall have

"resumed work upon the claim" after failure and

before re-location, an attempted re-location by

another is ineffectual. We have, then, in the very

statute prescribing the necessity of performing an-

nual labor, a remedy provided by means of which a

delinquent locator can atone for his' failure to com-

ply with the law. The question at once arises, is

this method exclusive, or has the delinquent locator

the same right possessed by third parties of making

a new location and initiating a new title? It must

be admitted that there is some authority supporting

this idea, but a critical examination of the reason-
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ing upon which the doctrine is based, leads to the

conclusion that it is erroneous. It proceeds upon

the theory that the original locator's title is ter-

minated by thfi failure to perform the required an-

nual labor. This premise is incorrect. The courts

have repeatedly held that a failure on the part of

a locator to perform his ainuial labor does not ter-

minate his title. The Supreme Court of California

has .said: "The sole effect of such failure is to throw

the land open to location bi/ others and in the absence

of such other location the original claimant's right

to resume and hold his claim remains." If this doc-

trine is true and the location remains alive until an

adverse locator steps in and takes advantage of the

forfeiture (and tlijere is but little question on this

point), hovr can it be contended that the original

locator possesses thje right to re-enter his own claim,

which still is in existence, to oust him.self, as it were,

in order to defeat the plain provisions of a salutary

law intended to make every locator give evidence of

good faith? This would allow a man to forfeit his

own property in his own favor for the express pur-

pose of evading the law. It has been contended that

by making the new location the locator virtually

abandons his original location. The very statement

of this proposition answers itself. The attempt to

make the new location is evidence of the strongest

character that no real abandonment is intended.

Such eminent authorities on mining law as Lind-

ley. Morrison, and C<).stigan. all favor the view that

a delinquent locator should not be permitted to take

advantage of his own delinquency by being allowed

to re-locate. The Act of 1907. prescribing apnual
labor for mining claims in Alaska, specifically pro-

vides that a failure to perform annual labor renders

a claim open to re-location "by others." The Su-

preme Court of the United States has said that the

object of the law is to require every person who
as.serts an exclusive right to a mining claim "to ex-

pend something of labor or value on it as evidence
of his good faith and to .show that he was not acting
on the principle of the dog in the manger." There
are practical reasons why a man should not be per-

mitted to re-locate his own claim and thus avoid the

reasonable requirements of the law. He has the ad-

vantage of the .situation, for he alone knows whether
he is going to perform his as.sessment work or not,

and can plan accordingly. By being in possession of

the property at the expiration of the year he can
resist the attempt of others to re-locate, for the law
will not ordinarily permit any one to initiate a

right by force as against a party in possession, and
he can manage matters so that it is impossible for

any one else to re-locate before he does. The law
requiring the performance of annual labor is a wise

one. Through all the ages mining laws have in-

variably required the performance of certain work
as a condition of the retention of title. In some in-

.stanees practically continuous mining was required.

Many think that the existing Federal requirements

should be increased, and it is certain that they

should not be diminished. In any event they should

be rigidly enforced, and the recent tendency of the

courts seems to be in this direction.

Samuel Franklin Emmons

That geology is a young science, we are constantly

reminded. S. F. Emmons, who died at his home in

Washington, D. C, March 28. was born less than a

dozen years after Lyell's 'Principles' had been given

to the world ; he graduated at Harvard in 1861, two

years before Dana's 'Manual of Geology' was pub-

lished; he studied, in 1862 to 1864, at the Ecole des

Mines under Elie de Beaumont, one of the very

founders of geology ; he served on the first of the

great National Geological Surveys; he was at one

time or another the contemporary of practically

every working geologist America has produced; and

with it all he was the intimate personal friend of

more than half of the young men in the profession.

Literally hundreds came under his influence and

owe something to him for direct inspiration or criti-

cism. Beyond that, in the widening circle touched

through common friends and printed page, his in-

fluence reached wherever economic geology is prac-

tised. In certain ways Emmons was the most in-

fluential geologist America has produced. With the

possible exception of his chief, Clarence King, to

whom he was always devoted, he came closest to

mining engineers and mine operators of any of the

men who have served the nation through work on

the (leologieal Survey.

A trained mining engineer, with the best that

Harvard, Paris, and Freiberg could give, he returned

to America at the close of the Civil War, a young

man of twenty-four, anxious to practise a profession

then nearly unknown in America. His first com-

mission took him to Missouri, where, amid the red

clay and dolomite boulders, residual masses of galena

were mined by most primitive methods; the fore-

runner of Missouri's present great lead industry.

Other calls took him West, and his great opportunity

came when he became one of the geologists of the

Fortieth Parallel Survey. He entered upon his

duties with enthusiasm and displayed ability of high

order, so that at the close of the work he and J. D.

Hague were King's principal assistants.

When the work of the Fortieth Parallel Survey

was finally completed and the corps disbanded, Em-
mons started out to make a fortune. Adding to his

•savings funds advanced by personal friends, he

bought cattle and herded them on the open range of

Wyoming. It was a profitable business, but involved

much hard work of which Emmons took his full

share. It was difficult for those who knew him later

to realize that the eminent and rather reticent

scientist had once been a 'cowboy' and could ride,

rope, and brand with the best of them, but in Wyo-

ming there are stories yet of his life on the range.

When, in 1879, the United States Geological Survey

was organized and Clarence King was made director,

almost his first act was to telegraph to Emmons the

offer of a position. The lure of the old work was

strong, and as soon as the cattle business could be

sold to advantage. Emmons re.ioined his chief. He

was immediately placed in charge of the headquar-

ters established at Denver, Colorado, and remained

there up to the time the branch offices were abol-
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ished, when he, with others, was transferred to

Washington.

"While living in Denver, Emmons accomplished

three things, in particular, which have profoundly

influenced the course of development of economic

geology in America: (1) He planned and carried

through a geological examination of the Leadville

district; (2) he organized and directed the investi-

gation of the precious-metal deposits for the Tenth

Census; (3) through the Colorado Scientific Society

and other agencies he brought about close per-

sonal relations between the scientific men employed

by the Government and the mining engineers and
mining men who were openings and operating mines.

The result was to bring about an immensely stimu-

lating and helpful set of reactions between science

and practice. Geology was made practical and min-

ing men were made to see that it was so. This, as

much as any other one thing, has made possible the

firm support that economic geology now has in the

United States. At Leadville, Emmons and his asso-

ciates centred their attention on structural studies.

The fascinating problems of ore genesis were held

to be subordinate to the practical problem of find-

ing orebodies, and painstaking plotting of contacts

and faults made it possible to accomplish results

that, to many of the men then getting their first ex-

perience in following orebodies, were uncanny. Now-
adays such work is common, and it is easy to over-

look the marvel of it then. Emmons' less well-de-

veloped studies of the genesis of the Leadville de-

posits have been criticized ; but the maps that ac-

company the Leadville monograph are standard to-

day. Leadville in the early eighties was the great

mining camp of the United States. Many of the

present graybeards of the profession were then

smooth-faced youths gaining experience there and
laying the foundations of success and fortune. Prom
Leadville they scattered to the ends of the earth and
everywhere took with them the respect for accurate

geologic work that Emmons had inspired. Through
his work of the Tenth Census, too, Emmons exerted

a wide influence. That Census is commonly consid-

ered the best that the United States ever has taken,

and the number of men who began their professional

work by digging up the exact facts that give it value,

is surprising. All these men in the West came in

contact with Emmons and he was ever a man to in-

fluence his fellows. He liked men and they recipro-

cated by liking him. So long as he remained at Den-
ver, the office of the Geological Survey was the

familiar meeting-place of geologists and engineers

interested in developing the West. He was one of

the three men, Mr. C. R. Van Hise and Mr. W. H.
Weed being the others, who discovered and simul-

taneously announced the laws of secondary enrich-

ment of ore deposits, and in 1894, at a time when
gold mining was much depressed, he predicted the

revival that so shortly followed. The roll of men
who have served as his assistants includes most of

the active men of the profession, and the list of

papers he wrote, and of societies he honored and
was honored by, is long. He remained active to

a few days before his death, and as recently as

March 18 we had the pleasure of publishing a

notable discussion of the Cobalt deposits written by
him. His fame was world-wide, and deserved.

Emmons gave freely of his services and advice

and there is no question that had he eared to leave

the Government service and undertake general con-

sulting work he could have had for the asking an

extremely remunerative practice. He, however,

lived close to his ideals, and aside from the modest

competence with which fortune favored him, had no
apparent desire for money. He devoted his life to

his profession, and it is appropriate that his fellow-

engineers and geologists should erect some per-

manent memorial to him. To that end we have

pleasure in quoting the following from a personal

letter from Mr. T. A. Rickard:

"As you can imagine, the news of the death of

Emmons means much to me. Apart from the loss of

a personal friend, I appreciate keenly the tremen-

dous service he performed throughout his life in

applying geology intelligently to mining, and more

especially in deciphering the structural geology of

metal-mining districts in the interest not only of

science but of industry. What Lyell did for geology

as a whole, Emmons did for economic geology.

Others have done splendid service, and are still

doing it, but his Leadville monograph and the nu-

merous papers he contributed to the Colorado Scien-

tific Society, the American Institute of Mining En-

gineers, and to various technical journals, undoubt-

edly were the first publications to impress practical

men with the value of geological research as applied

to the making of money in mining. As a former

resident in Colorado and as a mining engineer keenly

interested in the geological side of our professional

work, I was one of a great many to feel the stimulus

of his writings. He did a public service, and it ought

to be publicly acknowledged. Therefore I write to

suggest that you, as editor of a paper devoted to

the serious side of mining, should start a movement

to perpetuate his memory by some useful benefac-

tion. What form this should take may be left for

future consideration. The endowment of a chair of

economic geology at Harvard, his alma mater, or at

the School of Mines in Colorado, the State in which

he did his best work, might be appropriate. This

may well be left to a committee, which should con-

sist of men representing the intimate relation be-

tween mining and geology ; for example, R. W. Ray-

mond, James Douglas, James F. Kemp, P. W. Brad-

ley, J. Parke Channing, Ben. B. Lawrence, Seeley

W. Mudd (who knew him so well in his Leadville

da.vs), H. L. Smyth (of Harvard). David W. Brun-

ton (as representing Colorado mining), George Otis

Smith, director of the Geological Survey with which

he so long served, J. A. Holmes,. director of the new

Bureau of Mines, and yourself. Of course, I would

like to help in any way possible. Emmons had many
friends on this side and they also are sure to be

willing to subscribe toward a proper proposal to

honor his memory and to perpetuate his good work.

We believe Mr. Rickard voices the feelings of

many in what he writes, and, adopting his sugges-

tion, we are asking the gentlemen named to join in

forming a provisional committee to investigate the

feasibility of carrying out the plan suggested.
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The Development of Ore-

Dressing Systems

By Frank E. Shepabd

•In the quest for minerals there appear to be

several phases of development, one leading into the

other. The discovery of many of our large mining

districts has resulted from placer workings in which

the gold is found in gravels on or near the surface.

The primitive methods with pick, shovel, and hand-

rocker often served to develop rich deposits, then

followed the more highly developed hydraulic min-

ing systems involving greater expenditure of capital.

but bringing greatly increased returns. This trail

leads to a source and the patient prospector often

reaches an outcrop or vein which requires deeper

working with a more elaborate plant. The search is

first for high-grade ores, for the difficulties of mine

development, transportation, and treatment are

great, and expenses proportionally high. Bonanzas,

however, are rare, and afterward comes the patient

search for ways and means of developing better

methods of mining, milling, and smelting for making

a profit from lower-grade ores. Refractory ores are

found which call for more advanced methods of

smelting, or the grade of ore is such that milling

systems must be devi.sed for concentrating sufficient-

ly to permit shipment to smelting or refining points.

While the general trend of the value of an ore is

from high grade to lower grade, there has also been

an accompanying decrease of market price for the

metals, which has called for serious study in all

metallurgical systems. Ten years ago manufactur-

ers of machinery for ore-reduction processes in the

Rocky Mountain section, were devoting much at-

tention to the details of smelting machinery for the

treatment of high-grade ores. Today there is less

call for smelting systems, and the demand apjjcars

for improved ore-dressing machinery for effecting

recovery from lower and lower grade ores. This

change from higher to lower-grade ore conditions

has taken place generally throughout the fields

of gold, silver, lead. zinc, and copper mining. The

stamp-mill, with its amalgamating plates and bump-

ing tables for the recovery of 50 to 70% of the gold

and silver in the earlier period, is being succeeded

by the concentration and cyanidation plants pro-

ducing recoveries of 90% and over.

Lead-iron-zinc ores are presenting more and more

difficult problems, and with the mining of lower-

grade ores of these metals has come the demand for

better methods of crushing, screening, hydraulic

classification, and concentration, and great devcloi)-

ment in electrical processes for mineral separation

has appeared in this particular line of ore treatment.

The successful mining and ni'lling of the great por-

phyry copper-ore dej)osits of a grade as low as 2%
and under has brought about radical changes in

milling methods, and concentrating mills of 10.000

tons daily capacity have been successfidly de-

•A paper presented before the Congress of Technology

at the Massachusetts Institute of Technology. April 11.

veloped. The tremendous growth of modern steel

production has produced such demands on the iron

ore supply that commercial possibilities have been

found in the lower-grade iron-ore deposits of Michi-

gan, and concentration plants have been installed

for the treatment of 20.000 tons of ore per day. The

call for economy in the Cripple Creek district lia.s

resulted in treating the dumps formed by the dis-

carded ores of a former period, b\' means of modern

concentration and cyanidation methods at the re-

markably low cost of $1.50 per ton.

Those investing in mining enterprises have found

that it pays to be guided by specialists in this line

of work. Many mistakes are made by mining com-

panies through hurrying the building of a mill be-

fore the mine is sufficiently developed. The pro-

fessional fees of a competent geologist and mining

engineer are well earned and thorough examination

and sampling of the mine should be completed to

furnish sufficient data from which to design and de-

velop a suitable mill system. Having secured a rep-

resentative sample of the ore to be treated, there

are la])oratories throughout the country where tests

and experiments may be conducted and results ob-

tained from which an economical system of ore

treatment may be planned. The various manufac-

turers of mining and milling machinery offer en-

gineering advice in the development of systems of

ore treatment, and while this may be competent and

the result of good practical experience, such advice

depends upon data furnished by the mining com-

pany. Large mining companies appreciate the value

of preliminary investigations of ore conditions in a

mine and furnish the manufacturer reliable data

from which to design and construct suitable ma-

chinery and equipment for the ore-dressing system

:

but in the smaller mining organizations, the build-

ing of a mill oftentimes appears to be more im-

portant than the development of orebodies. and the

manufacturer is called upon to furnish machinery

to treat ores which may change radically with fur-

ther development of the mine. In extensive mining

operations the plan is sometimes followed of erect-

ing small mills to test the practical application of the

mill system determined upon, and this proves of

gr(>at value in solving difficult problems of ore treat-

ment.

In the smaller mining companies, often composed

of business men without any experience in mining

or milling methods, it is seldom found that sufficient

funds have been devoted to these important pre-

liminary tests, and instead of employing competent

technical advice some one of the directors of the

company who 'has a liking for machinery' assumes

charge of affairs, and the resulting mining and mill-

ing composition ends in minor chords. However

small the proposed mining or milling installation, it

is always advisable to secure the advice of a mining

or metallurgical engineer who, after studying the

entire field of operation and the economic condi-

tions relating to mine and mill, making a suitable

examination of the mine, and the necessary pre-

liminary tests, submits general jiJans and specifica-

tions for a snitfible mill system. While the manu-
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facturers of mining and milling machinery are by

custom expected to prepare plans for milling sys-

tems, on account of the stress of business competi-

tion, this is not a wise plan, and it is better practice

to have one engineer thoroughly familiar with all

technical matters from inception to the completion

of the milling plant. The manufacturer has the very

important part to perform of attending to the many
details of mill installation, and it is his affair to

keep up to the minute in all the improvements which
aid in reducing costs and increasing the recovery

from the ores.

Mill designing is a profession in itself. It is not

necessary for the consulting, mining, or metallurg-

ical engineer of the mining company to be an expert
in the details of mill construction, as the machinery
manufacturers make a study of these problems. The
detailed drawings of the mill should be entrusted to

an engineer who has not only a very thorough knowl-
edge of mill-maehuiery details, but an intimate

knowledge of mill-men and practice. In the selec-

tion of mill machinery the new, inexperienced min-
ing company usually buys the cheapest grade, while

the mill superintendent of long experience buys the

best machinery that can be built. In a small mill

treating 50 tons in 24 hours of an ore having a value

of $15 per ton and assuming that the mill recovers

80% of the value, a delay in operation of but one
hour means a loss of $25. It is manifestly poor
economy to save a few hundred dollars in the

original investment at the expense of several thou-

sand dollars for delays and repairs.

Ore-crushers were formerly equipped with hard
cast-iron jaw-plates which had to be removed every

few weeks, whereas now these crushers are provided
with the best crucible-steel jaw-plates which last for

several months. Crushing-rolls were formerly

equipped with cast-iron shells which gave short

service and soon became grooved: now the best

forged-steel, machine-finished shells are used with

longer service and better product as a result. Ele-

vating and conveying apparatus has reached a high

state of development, all tending to greatly reduce

the cost of handling materials. By means of these

excellent modern devices the entire mill system is

made automatic from beginning to end, excepting

the adjustment of machinery.

One of the greatest, if not the greatest, improve-

ment in the wet concentration of ores has been the

important development in the preparation of ore

previous to jigging and table-work as a result of the

investigation of Robert H. Richards, llr. Richards'

devices for hydraulic classification of ore pulps,

previous to table concentration, have produced sav-

ings over former methods amounting to hundreds of

thousands of dollars annually. In the case of the

small mill before mentioned having 50 tons capacity

daily and recovering 80';^- of the value in $15 ore. an

improvement in recovery of only 5% will mean an
additional saving of over $12,000. Such im])rove-

ments have actually been accomplished in practical

mill systems using Richards' system of hydraulic
classification.

The tube-mill is an important element in modern

mill sy.stems and was adapted from cement mil!

practice. It takes the place of the more complicated

crushing machines involving the frequent renewal

of shoes, dies, screens, and various parts in roller or

Chilean mills and presents a simjjler and more econ-

omical means for the fine crushing of ores. The de-

velopment of the tube-mill in connection with the

stami)-mill in Houth African practice is extraor-

dinar.y ; the eombination effecting an increase in tons

crushed per stamp from five tons, before the tube-

mill was introduced, to twenty tons per stamp when

assisted by the tube-mill. The better understanding

of the preparation of ore previous to treatment on

tables as well as the better understanding of the con-

centrating tables themselves has brought about great

improvement in mill recoveries.

The development of magnetic and static concen-

trating machinery has allowed a practical separation

of iron and zinc minerals which before was most

difficult or impossible. Use has been made of the

property of surface tension in liquids for the purpose

of separating minerals from the attending gangue.

In general, the sidphides of the metal may be floated

on the liquid, while the gangue sinks. While the

system is limited to" certain conditions, it opens an

interesting field, and one which may develop great

possibilities. Even greater progress could be accom-

plished were it possible to obtain the earnest co-

operation of mill operators. In some cases splendid

triumphs have been accomplished because new de-

vices have been given the 'square deal' by intelligent

and progressive mill operators. On the other hand,

many a mill system is undeveloped on account of per-

sonal prejudice and lack of initiative.

Failures in mill systems are too often due to the

neglect to make tests to det-ermine the points where

losses occur or the costs of various operations.

Changes suddenly occur in the ore. and if not

promptly followed up with required changes in the

mill system, will result in serious losses. One of the

modern requirements is thorough sampling, and the

best mills make use of automatic sampling through-

out. It is most important to have the right spirit

prevail among the members of the mill crew. Good

team work tells here as well as in games, and a fair

attitude and attention to improved methods of mill-

ing means thousands of dollars to the mining com-

pany.

"We often see machinery advertised as 'fool-proof.'

If the mill system is to be run by fools then we need

fool-proof machinery, but if we can not advance be-

yond the stage of fool-proof machinery then we

might as well give up our ideal of greater recovery.

For the economical treatment of low-grade ores we

must expect greater complication in the. mill system,

but if we can save .$25,000 by the addition of some

machine, even though not classified as 'fool-proof.' is

not-the expenditure warranted of $2500 in wages to

some mill-man who will be friendly to the machine?

The man who stands by the machine has the oppor-

tunity of discovering many points, possibly improve-

ments, regarding the operation or results of that-

machine. If the personal ecpiation of that man is

jihis anil he ri'ceives proper recogu'tion by the man-
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agement, the result is a substantial increment to

mill development. Mills are usually built in re-

mote sites, difficult of access, and in many cases at

altitudes of 10,000 and 12,000 ft. above sea-level. It

requires some financial incentive to induce good

men to work constantly under these conditions, and

liberal wages must be offered to obtain a high order

of intelligence in the mill crew. The study of mill

systems has in some cases shown a high order of in-

ventive ability among mill superintendents in the

development of devices for increasing the recovery

of ore values, or reducing the expense of operation.

There is, however, a great amount of blind prejudice

to overcome when an attempt is made to introduce

improved methods in the milling systems. This is a

strange condition, for one would think that any mill-

man would be favorable to any device which would

show improved results even at the expense of some

e.Ktra attention, but the fact remains that it requires

a bitter fight to establish new .sy.stems.

A very interesting psychological fact exists in

mill conditions. If a new device or system be intro-

duced by some one of the mill attendants and he has

the eare of the device, that device is certain to work
successfully. Should a system be introduced b.v the

manufacturer, even though such system may have

l)roved a success, all manner of pre.judice and resist-

ance appears, and often a good system is classed as

a failure. If our graduates of technical schools could

be induced to serve a few ,vears of apjjrenticeship in

a mill, and devote their technical training to assi.st-

ing in the development of imjjroved devices, good
progress would be made for securing better ore-

dressing systems. With the successful treatment of

low-grade ores there must be better study of condi-

tions, better skill in o|)eration, and a con.stant effort

for improvement. The modern mill calls for a

higher order of mati-rials of construction: concrete

and steel are now being used where a few years ago
their use was designated as an extravagance. Bet-

ter machinery is hein;r used and the u.se of higher-

grade materials throughout the mill construction is

(••msidered a necessity.

The opportunity for improved results in ore-dress-

ing systems =s great. When it is known that in the

operation of 10.000-ton copper-ore concentrators, the

loss on every ton of ore treated is from 30 to 40% ;

that in precious metal wet-concentrating mills the

loss is from 20 to 30%, the time is at hand when
the data from long lines of investigation in assisting

the engineer and the builder, added to the practical

a|)plication of the honest mill-man, should produce
some telling results.

Keeping a defective tool in operation does not

pay; nor is it to the interest of the emplo.vee, par-

ticularly if he is paid by the .job, to use imperfect

apparatus which reduces his i>ossible earnings. On
the other hand, it is by no means seldom that work-
men are found who have their choice of the best ma-
terials and apparatus and who possess the intelli-

'-'eiice to apply these correctl.v, .showing a striking

disregard for their own safety and that of others,

csix'cially in framing structures of a temporary
nature.

Magnesite in California

By Charle.s G. Yale

*The production from the magnesite deposits of

California in -1909 was 9465 short tons crude, val-

ued at $37,860, as compared with 6587 tons crude,

valued at $19,761, in 1908. Aside from the increase

in quantity in 1909, it is to be noted that there

was an advance of 33%% in price of the crude
ore, the average having risen from $3 per ton in

1908 to $4 per ton in 1909. The cost of producing
magnesite differs considerably in different counties,

owing to the diverse character of the deposits and
the differences in the cost of carrying it to the

nearest railroad. In some localities the ore is val-

ued as low as $2.35 per ton at the mines; in others

as high as $9 per ton. Where the merchantable ore

occurs in small stringers, instead of in heavy homo-
geneous deposits, the cost of production is much
increased. Moreover, where considerable develop-

ment work is combined with that involving the

extraction of ore, the cost increases, a'nd it is not

always feasible so to segregate the two factors of

cost a.s to fix an exact valuation on the ore mined
ready for sale. The price given is that at the rail-

road station nearest the respective mines.

Only seven mines in California were productive

in 1909, and all but two of these are small, .yielding

a few hundred tons each. These mines are in

Fresno, Napa. Riverside. Santa Clara, and Tulare

counties, the most productive one being in Tulare

eount.v. The sale of the product of these mines is

virtuall.v limited to localities on the Pacific Coast,

the cost of trans])ortation to points of consumption

east of the Rocky Mountains being prohibitive. The

California magnesite can not compete in price at

Eastern points with that imported from Greece and

Hungar.v, whence shipments are made b.y sea and

where cheap labor conditions prevail. Most of the

magnesite produced in California is used in the

manufacture of paper from wood pulp in the paper

mills of California and Oregon. The quantity used

for making artificial stone, tile, flooring, and

building material is increasing each year. For

these purposes and in paper manufacturing, onl.y

calcined magnesite is used. Crude magnesite is

used only in manufacturing carbonic-acid gas, in

the course of which process the magnesite is cal-

cined and then is sold in that form. This calcined

magnesite is sold generall.v at from $16 to $20 per

ton, and it takes about 2 tons of cnide ore to make
1 ton of the calcined material.

The few mines opened in 1909 were small, none'

of great importance having been developed to a

producing stage. The eount.v most productive in

magnesite is Tulare, which has three mines, one of

them the most important in the State. On this

property calcining furnaces have been in operation

for some time, and the entire output is calcined be-

fore shipment. The other two mines in the eonnt\'

are not equipped for calcining the crude ore.

*Min. Kes. U. S.. 1909.
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The World's Greatest Silver

Mine-Broken Hill

By John L. Cowan

Pew of the world's 'big bonanzas' have given a

better account of themselves than Broken Hill, in

New South Wales, where silver-lead ores are quar-

ried in open-cuts, like sandstone is in America; and

where one remarkable mine (the Consols) has yielded

incredible quantities of ore that ran 95% pure silver.

And although silver mining on 'the Barrier' is

greatly depressed, and the Cobalt mines have monop-

olized the attention of that part of the mining world

interested in silver for several years past, the Broken

Hill Proprietary is the largest silver producer in the

world today. In the twenty-seven years that have

elapsed since the discovery of 'the Barrier' (as the

vein is called), its mines have paid more than $100,-

000,000 in dividends. They have yielded silver of a

value of $300,000,000, to say nothing of shiploads of

lead and zinc, and no inconsiderable quantity of gold

and copper. Yet the Broken Hill mines are rarely

Main Shaft, Broken Hill Proprietary.

mentioned in the journals, and the average Ameri-

can, unless well informed, probably does not even

know the name of the great silver-producing lode to

which New South Wales owes its prosperity and the

commanding position it occupies in the world's metal

markets.

Like most of the world's great mines, those of

Broken Hill were discovered by accident. In 1869,

Charles Rasp left his home in Germany to seek his

fortune in Australia. Apparently he did not find it

quickly, for in 1884 he was only a 'boundary rider'

(a bush-country euphemism for sheep-herder) kill-

ing time and strangling ambition on one of the

dreariest stretches of saltbush and mulga-bush that

even New South Wales afforded. The country round

about had been prospected before, and was univer-

sally believed to be devoid of valuable minerals.

Patrick Green, a storekeeper of Menindie, with a

party of experienced miners and prospectors, had
hunted for copper on the ver.v spot where the city

of Broken Ilill now stands, but found nothing that

looked good or afforded the slightest hope of some-
thing better deeper down in the earth. Then in 1883.

Charles Nicholls went in search of whatever the fickle

goddess of the mines might see fit to bestow, walked
over the spot where now is located the main shaft of
the mine that yields one-sixteenth of the world '&

annual output of silver, 'pegged a block,' and worked
for a few weeks, finding nothing, and then gave up^

in disgust. He was willing to take a solemn oatb

to the effect that there was nothing worth digging^

for in that part of the saltbush country.

Whether Charles Rasp, the boundary rider, knew

Creaf Open -Cut, Broken Hill.

of these past failures or not does not matter. He-

noticed the peculiar appearance of the country that

he traversed da.y after day. Odd-looking outcrops-

of 'ironstone' were distinguishable through the-

growth of saltbush that covered the half-desert;;

queer-shaped hills gave to certain sections an ap-

pearance that bordered upon the uncanny. It was-

after Broken Hill had grown into a great mining

camp that the discovery was made that the despised

ironstone was a rich sulphide ore. Although Rasp-

did not suspect that the ironstone was worth any-

thing he did think that so strange looking a conn-
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soon succeeded in getting together a syndicate, com-

posed of himself and six other employees of the

sheep ranch. That made seven members, constitut-

ing the syndicate, each one owning one share. The

maximum assessment that could be levied was fixed

at ten shillings per share per week, or a total of

about $35 per week available for development work.

Seven claims were located, and the parent of the

Broken Hill Proprietary Mining Co., embarked in

mine development, with less real working capital

than would suffice to pay the office rent and postage

bill of any up-to-the-minute American 'mining syn-

dicate' trying to float a Nevada prospect showing

'free gold' or 'virgin silver' from 'the grass roots.'

mine, went to camp in great excitement. "Liook at

that, boys," said he; "we're in luck at last." They
looked at the specimens he exhibited, but couldn't

see anything to get excited about; and one of them
remarked, disgustedly, that it was "nothin' but

bloomiu' carbonate of iron." "No," said Charley,

"don't you see the specks of chloride?" That
seemed to the 'boys' to be really funny. "Hold on
to your share, Charley," said one; "you may make
a thousand out of it." "I wouldn't sell out for-

that," the boundary rider replied. "Ho, ho," jeered

another, "then if I hold on to mine a year or two I

may make five thousand out of it." That was con-

sidered the wildest possible flight of the imagina-

i

1
ii
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It was a bad beginning. Nine of the egg.s proved to

be hopeless, and the other three were open to grave

suspicion, so that they were regarded 'only fit for

custards.' Thus it happened that the municipality

of Broken Hill, with a present population of 20.000,

was hatched from a dozen stale eggs. In 1884,

chlorides were discovered in large amounts, and
then the boom began. In a few months there were

5000 people on the ground, notwithstanding the

fact that the law regarded every individual as a

trespasser. The land was all reserved from settle-

ment and occupation. However, the Colonial Land
Department had no desire to engage in wholesale

prosecutions, and allowed matters to drift until late

in 1887, when a proclamation was issued canceling

the reserve and permitting settlement. Then came
a fight for land. The occupants had no shadow of

legal title, and every claim of any possible value

was hotly disputed by a dozen or more contestants.

Claim .jumping, rioting, gun fighting, and a.s.sassina-

tion for a time made Broken Hill one of the wildest

and most lawless of the world's mining camps.

This period of lawlessness is kiu)wn in the history

of New South Wales as the 'Battle of the Barriers.'

As soon as it had been fought to a finish, the great

Broken Hill mining boom rose to its highest pitch.

It was just like all other mining booms—like the

'Kaffir circus' of Johannesburg, or the more recent

Goldfield and Cobalt frenzies. Promoters traded

upon the credulity of the people, rather than upon
the riches of the mines—and the amount of credulity

available passed human power of estimation. It was
all converted into cash by the crafty. Everything
within a radius of miles was 'pegged,' and shares in

worthless saltbush claims were sold at figures that

would have been regarded as fabulous for dividend-

paying mines in old and well established districts.

One man wanted badly to enter the gamble, but had
not a one-pound note to his name. So he wired to a

Melbourne broker to buy for his account 1000 shares

in block No. 10, in which it was expected that the

mineral lode would be cut at any minute. The
broker had unlimited faith in anything bearing the

Broken Hill label, so he executed the order, allotting

the penniless speculator a thousand shares at the

market price, which was then three pounds six .shil-

lings. In less than a week the lode was cut, proving
to be of phenomenal richness, and shares soared to

i:20 each. The man with plenty of nerve, although
with only enough cash to pay for a telegram, cleared

£15,000 on the transaction.

In twenty-seven years, the little $35-a-week syndi-
cate developed into the world's greatest silver-lead

mining corporation, employing 6000 men in its mines
at Broken Hill and its reduction works at Port Pirie

;

and the municipality hatched from a dozen stale

eggs has become the wealthiest city of its size in

Australia, the creator of a hundred colossal for-

tunes. Ten or twelve years ago, experienced mining
men regarded the camp as rapidly declining, be-
cause the carbonate and oxidized ores that had been
the nud?ing of the camp seemed to be verging toward
exhaustion. Then it was found that down below
the carbonate ores were sidphides extending to great

depths, and that the 'iron.stone' outcrop that scarred

the face of the entire country round about was rich

in silver, lead, and zinc. To extract the silver alone

from the 'ironstone' did not pay; but to smelt the

ore for the saving of the silver, lead, and zinc proved
like rubbing the lamp of Aladdin.

As a result of the di.scovery of sulphide ores, and
of practicable and economical methods of treating

them, a railroad was built connecting Broken Hill

with the ocean at Port Pirie, where one of the largest

silver-lead reduction works in the world has been
built. Pig lead is shipped to Europe literally by the

shipload, and silver bullion by the ton. Most of

the zinc concentrates are exported to Europe for

treatment, but it is planned in the near future to

build reduction worlds at Port Pirie for the treat-

ment of these also. Small quantities of gold, copper,

and tin are produced, and great expectations are

entertained of the eventual finding of important tin-

producing deposits somewhere in the neighborhood.

Although the Broken Hill Proprietary is the greatest

of the Barrier mines, with an output more than equal

to that of all the others combined, still the Broken
Hill Central, producing 1.500,000 oz. of silver an-

nually, is something of a mine, too; and numerous
others .justify their existence by paying dividends

with unfailing regularity. But when Broken Hill

is spoken of, one's thoughts naturally revert to the

Broken Hill Proprietary, which for years has held

its position as the greatest silver producer in the

world.

Gypsum produced in the United States as well as

in foreign countries is mainly manufactured by
grinding and partial or complete calcination into

the various plasters, such as plaster of paris, stucco,

cement plaster, flooring plaster, and hard-finish

plaster. A steadily increasing quantity is being

used as a retarder in portland cement. Refined

grades of plaster are used in dental work, also as

cement for plate glass during grinding, and as an

ingredient in various patent cements. Considerable

quantities are ground without burning and used as

land plaster or fertilizer, while smaller quantities

are used in the manufacture of paint, crayons, and

paper, imitation meerschaum and ivory, and as an

adulterant. The pure white massive form, known
as alabaster, is much used by scidptors for interior

ornamentation.

Sand-lime products may be put to numerous uses.

It is claimed by the maiuifacturers that the bricks

are suitable for use in superstructures and founda-

tions and for all underground work, especially for

sewers; that they improve with age, have great

crushing strength, are low in porosity, are poor

conductors of heat, and are unaffected by acids. It

is also claimed that they are sanitary, and that they

will not disintegrate under extreme climatic

changes. On account of their uniform size, shape,

and color it is said that they can be eeouomicall.v

laid and can be made to produce a like face on both

sides of an 8-in. wall. The bricks can be tinted any

shade or color desired.
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Some Surveying Problems

By E. R. Rice

A scheme that is quite useful in field work, and

especially in stadia work where it is necessary to

sacrifice accuracy to speed, is shown in the sketches.

Fig. 1. In the ideal case, shown at (1), where the

instrument is set up at A and the rodraan is at C.

across a river or deep valley, too far to read the

rod, the transit-man turns oft an angle of 5° 42' 30"

(theoretically 5° 42' 38"), and lines the rodman in

at B, at right angles to A C.

Then when the transit is moved to C, C B is meas-

ured either by tape or stadia, and A C= 10 C B.

In ordinary country and ordinary work, it is suffi-

cient for the rodman to guess at a right angle to

A C. A right-angle prism can be used to advantage.

Sometimes, as in (2), in sighting from one ridge

to another, the rodman cannot go at right angles

known, as woijld be the case in any triangulation

system. S is any station occupied by the instru-

ment, not on the circumference of a circle passing

through the points U V W.
The instrument is set up at S. and the angles A

and B read, and solved for by the formula. With

e known, we have a triangle S U V in which all

the angles and one side are known, and hence the

bearing and length of SU or SV can be found,

and the total latitude and departure of the station

S computed. This method is quite useful in a hilly

country where triangulation stations are established

on the tops of hills and one does not care to spend

five or six hours tying in work by an ordinary

traverse.

It is to be noted that in cases (1) and (3) it is.

impossible to plaee S on the circumference of a

I

Fig. 1.

to C A, but has to walk along the right to C B' or

C B".

When the transit i's moved to C, then C B' or

C B" is measured, the angle B C B' or B C B" meas-

ured, and CB solved for by (,"B^
sin 84° i"' 22"

This method should be resorted to, also, when high-

er accuracy than is obtainable by the first method

is desired.

I might mention here that the accuracy of stadia

measurements, a solar attachment, and a 10-inch slide-

rule graduated as close as a 20-ineh. are all about

the same, averaging in the neighborhood of 1 : 1000.

and can be used in eon.iunction to advantage. The

above formula can be solved at one setting of the

slide-rule. In long stretches of country, AC can

be made two miles or over, if the rodman has a field-

u'lass with which to watch the transit-man's signals.

The sketches in Fig. 2 show three possible cases

of the 'three-point problem', which may be solved

in the following way

:

);^0-f ® in all three figures.

In (1), ,= C— A—

B

In (2), ,= 360° — A— B—

C

fn (3), r,= 360° — A — B— C

f'«te=-,-f^i^,^-, + cot.

The triangle I^ V W has all its sides and angles

X A 'B/

Fig. 2.

circle passing through U V W. Also, in solving case

(2), attention has to be paid to signs, for when ^

is between 90° and 180° Cot r, is negative, and when,

between 180° and 270° it is positive. It is there-

fore best to use case (1) or (3) whenever possible.

Carbonindum is manufactured by fusing a mix-

ture of pure granulated coke, very pure glass sand,

and sawdust. The coke is the carbonaceous residue

from the distillation of petroleum; the sand used

is the purest gla.ss sand. The sawdust is added

mainly to make the mixt\ire porous and thus to avoid

explosions of the carbon monoxide produced during

the reaction. The fundamental reaction takes place

between the sand (silica) and the coke (carbon),

resulting in the production of carbide of silicon, or

carborundum. The eari)onuidum crystals are crush-

ed under manganese steel rollers in a circular pan

of the same material. The crushed product is then

treated in a bath of sulphuric acid to dissolve the

minute particles of steel that have been cut from

the rolls and the pan. This method of removing

the steel has been found more satisfactory than the

method of removing it by magnets. After the car-

borundum has been washed to free it from acid it is

screened into different grades and is then ready for

manufacture.
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Tonopah Geology

By J. B. Spukr

*Conclusions in 1902.—When I made my study of

the mines of Tonopah, in the summer of 1902, I

identified the highly altered and variable-appearing

rock in which the principal veins were found as an-

desitic ; and found that this rock was frequently

covered by another andesite, later than the princi-

pal ore deposition, and therefore barren of ore and

forming a 'cap-rock' to the ore-bearing veins. The

formation which enclosed the veins I called the

'earlier andesite' (although my investigation shows

the rock to be really a trachyte) ; the younger rock

the 'later andesite.' Still younger than the 'later an-

desite' I found a variety of volcanic rocks, largely

extrusive surface formations including tuffs, explo-

sive breccias, and flows, but also partly intrusive.

These younger rocks were chiefly rhyolitic in com-

position. One of the most conspicuous of these rhyo-

litic rocks was a rock with a glassy ground mass,

usually packed full of angular inclusions of similar

glassy rhyolite, so that the whole had usually the

structure of a breccia. This rock occurred chiefly

as surface flows in the district south of the town of

Tonopah ; to the north of the town, however, it was

found to outcrop abundantly in the guise of an intru-

sive rock, younger than the 'later andesite.' . To this

rock the name 'Tonopah rliyolite-dacite ' was given;

it appeared to be plainly an autoclastic volcanic

breccia. The origin seemed to be due to periods of

quiescence and of partial congelations iu a vol-

canic vent, alternating with periods of upward pro-

pulsion of the viscous lava, so that the hardened

glassy exterior crusts were shattered and carried

along in the upwelling still fluid portion of the same

lava : and these incidents repeated a number of times

produced the peculiar and characteristic structure of

the finally solidified rock as we find it. Also later

than the ores, and roughly contemporaneous with the

Tonopah rhyolite-dacite eruptions and related intru-

sions (the span of the period of activity of this lava

was considerable), I found a series of waterlaid tuffs

formed in a lake of vast extent. Later than these

tuffs. I found a mimber of volcanic necks, formed of

distinct but closely related lavas of i-hyolitic com-

position merging toward dacitic composition. In

sum, it appeared that the productive veins had

formed after the eruption of the 'earlier andesite'

(which was and is still believed to be in a large

measure at least a surface flow) and before the ad-

vent of the numerous other volcanic and volcanic-

detrital mentioned. The whole volcanic history, in-

cluding the formation of the ore deposits, was found

to belong to the Tertiary, probably Miocene-Pliocene.

New Information Obtained in 1903.—Returning to

Tonopah in the summer of 1903 for a brief examina-

tion of recent developments before the publication

of my report, I found that a number of shafts had,

after passing down through the 'earlier andesite,'

Abstract of report on the Geology of the Property of the

Montana-Tonopah Mining Co., Tonopah. Nevada.

penetrated, at a depth of a few hundred feet, a dense

greenish glassy rock, highly altered, and essentially

aphanitic, but evidently of rhyolitic nature. This

rock is characterized by numerous angular light-

colored or white inclusions, apparently of altered

rhyolitic glass of much the same nature as the

matrix, so that the whole rock appears to be an auto-

clastic glassy rhyolite. The most important veins

seemed to be cut off by this rhyolite, whence it was
concluded that the rhyolite was an intrusive sheet,

younger than the 'earlier andesite' and the principal

ore deposition ; and this view, after recent exhaustive

investigation, is still held. Since this rock was
closely similar to the outcropping intrusive Tono-

pah rhyolite-dacite in the vicinity, it was correlated

with this formation. This correlation has now been

definitely abandoned, as subsequent extensive de-

velopment work has proved this underground rhyo-

lite to be of distinctly greater age than the Tonopah

rhyolite-dacite (or Tonopah rhyolite, as it may be

called with more simplicity and as much accuracy)

and to outcrop at the surface nowhere in the sur-

veyed and mapped district. Thus it con.stitutes a

new formation, unexposed at the time of the orig-

inal investigation. It is commonly referred to in

Tonopah as the 'Upper rhyolite,' but will be here

more conveniently designated as the West End
rhyolite.

I observed, in the summer of 1903. that there was

evidence of a second period of vein-formation, later

than the extrusion of the West End rhyolite. The

description of these later veins still holds. They are

less definite and persistent than the veins of the first

period, contain great quantities of low-grade or bar-

ren quartz, and the pay-ore, where it does occur, is

spotty and usually of low grade.

The developments observed in the summer of 1903

also showed that several shafts had passed through

the sheet of West End rhyolite into andesite, having

apparently the general composition of the 'earlier

andesite' above the sheet, and highly altered by hot-

water action. No development work whatever had

been done on the lower andesite body, but it was

especially remarked that the alteration of this rock

was entirely of the sort sometimes designated as

'propylitic,' that is, to calcite. chlorite, and pyrite,

so that the rock took on a characteristic dark-green

color; while the 'earlier andesite' above the West

End rhyolite sheet was mainly altered to quartz,

sericite, and adularia. Evidences of this propylitic

alteration in this original 'earlier andesite' mass

were, however, abundant in many places, so that this

lower andesite was correlated with the 'earlier an-

desite,' although it was pointed out that this 'calcitic

phase of the earlier andesite' was not associated with

the ores.t At the time of this second examination in

1903 a vertical drill-hole downward from the bottom

of the Mizpah shaft had penetrated a rock which I

identified as rhyolite, and correlated it with the

Tonopah rhyolite, and on this basis interpreted it

as a barren formation, in which no pay-ore would be

found. This correlation and interpretation have,

been confirmed by the recent exhaustive investiga-

tProfesslonal Paper No. 42. V. S. Geol. Surv.. p. 32.
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tion. In the Mizpah Extension shaft part of prob-

ably the same underground rhyolitie body was ob-

served, and, as it still appears, correctly correlated.

This deep-seated sheet became subsequently locally

known as the ' lower rhyolite.

'

Progress of Development Work and Modifications

of Geological ViewSi—The extensive underground de-

velopment of the succeeding years emphasized the

distinction between the lower andesite body, or the

"calcitic phase of the earlier andesite,' and the upper

or original 'earlier andesite' mass. The fir.st-named

rock, whose designation became usually locally

abbreviated to 'calcite andesite,' was found to have

a considerable lateral extent, with the general form

of a sheet underlying the West End rhyolite sheet.

and overlying the deeper Tonopah rhyolite (usually

called locally the 'lower rhyolite') mass, which was

also found to have considerable lateral extent. The

green color, due to the type of alteration of the 'cal-

•eitic andesite,' was found to be quite uniform, and

the scarcity of silicification or veins in this rock be-

came increasingly apparent. Therefore there was an

increasing tendency on the part of the local Tonopah
•geologists, who wer(> watching the development, to

•question the correlation of the 'calcitic andesite'

with the 'earlier andesite,' and this increasing doubt

"was shared by myself. These doubts took more
definite form in my mind in the summer of 1908.

when I returned to Tonopah for an examination of

the West End and JIacNamara mines. At that time

I determined the fact that the West End rhyolite

sheet could not be correlated with the Tonopah
rhyolite, but was distinctly older. One of the

strong arguments for the intrusive nature of the

West End rhyolite sheet was therefore withdrawn,
-and a review of the whole argument became neces-

sary, for if the rhyolite sheet were not intrusive, the

main argument for the correlation of the underlying
'calcitic andesite' with the overlying original 'earlier

andesite' was also withdrawn. The now more clearly

exhibited (on account of new development work)
uniform points of distinction between the two an-

desitic rocks led finally to the conclusion that the
two andesitie sheets were indeed distinct and inde-

pendent rock-formations. In this new light, a prob-'

able explanation appeared to be that the different

formations were merely a series of regularly succes-

sive surface flows. This explanation was regarded
with some favor, although it by no means explained
the peculiar relations of the rocks to the mineral
veins, as it still appeared that the most important
veins in the 'earlier andesite' were cut off by the

West End rhyolite sheet : and that the large but rela-

tively low-grade veins of the second period, found in

the West End rhyolite. did not penetrate the 'calcitic

andesite' and, apparently, had not been found in the

Tonopah rhyolite beneath.

In December 1909. the thesis that tlu; different

rock formations at Tonopah were a series of succes-

sive surface flows was brought out in a publication

by J. A. Burgess, geologi.st for the Tonopah Mining
Co. As a strong point in favor of this view, men-
tion was made of the discovery, in the Mizpah mine
and in the uppermost portion of the 'lower rhyolite,'

of white dense banded rocks having the appearance

of stratified tuffs, alternating with the coarser brec-

cia such as is more common in this formation. Fur-

ther specimens were found in cores obtained by deep

drilling which could be easily interpreted, on ac-

count of their definitely banded character, as strati-

fied. Microscopic examinations made by E. S. Lar-

sen, of the Carnegie Institute, showed these rocks to

have an essentially fragmental character, and this

led to their designation as well-bedded tuffs. These

considerations made the thesis that the rocks of the

district were a series of successive surface forma-

tions, occurring in their normal order, with the old-

est at the bottom and the youngest on top, a plausi-

ble one, which I had no ditificulty in believing might

prove to be correct.

Outline of Results of Recent Study.—In the early

part of 1910 arrangements were made with the prin-

cipal mining companies of Tonopah for a thorough

geological investigation, to supplement my original

report published by the Geological Survey, and to

investigate the import of data subsequently exposed

by development, with its bearing upon the future

methods of development work in the camp. Accord-

ingly I have spent a number of months in close

detailed underground studies and mapping, and have

already investigated in detail the mines of the Tono-

pah Mining Co., the Montana Tonopah, the Belmont,

and the Midway, all ad.iacent and forming as a group

a unit. The results of this arduous work have been

finally to fix definitely and beyond doubt most of

the geological relations. As is so often the case, it

is the unexpected which has finally proved to be the

true .solution. The 'earlier andesite' still remains

the oldest of the rocks, but turns out to be a true

trachyte instead of an andesite, and will henceforth

be called the Mizpah trachyte. In its lower portion

it passes by transition into a dense banded glassy

basal phase, called in this report the 'glassy

trachyte.' This 'glassy trachyte' was at least sev-

eral hundred feet thick, but where the exact base

was, or on what older formation this flow rested, is

not known. The West End rhyolite has been de-

termined to be an intrusive sheet, mainly inserted

along the zone between the 'glassy trachyte' and

the Mizpah trachyte proper, although showing con-

siderable irregularity. The 'calcitic andesite' is a

distinctively intrusive .sheet of considerable irregu-

larity, younger than the West End rhyolite, and

sometimes underlying this rock, directly, sometimes

separated from this rock by a variable thickness of

the ' glassy trachyte. ' It appears to be of essentially

the same age and composition as the 'later andesite,'

is correlated with it, and is probably directly con-

nected with the main later andesite mass, which ap-

pears to be essentially a surface flow. The 'lower

rhyolite' is shown to be younger than the 'later

andesite,' is correlated with the Tonopah rhyolite,

as was done at the time of my original investigation,

and is younger than the 'calcitic andesite' sheet,

which it underlies and is locally known to intrude.

This 'lower rhyolite' is evidently the flatly down-
ward-pitching extension of the great mass of in-

trusive Tonopah rhyolite exposed on the surface
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half a mile or so to the north of the main producing

mines. The thickness of this Tonopah rhyolite is

unknown, as it has never been bottomed ; in the

Mizpah mine a vertical thickness of over 1900 ft.

has been demonstrated by drilling. Thus is demon-

strated by the well-substantiated and extraordinary

condition of a series of four successive sheet-like

formations of distinct characteristics, of which the

oldest lies at the surface, and the youngest at the

bottom, and the whole order of superposition is the

reverse of the order of age. This inversion, striking

as it is, is not so regular as an elementary review
of the situation indicates; the impression of great
regularity arises from the limited field of develop-
ment underground, which has a major horizontal

axis hardly more than a mile in length, and from
the fact that the geological conditions in this de-

veloped area are so complex that the area appears
to the conception much more important in size than
it actually is. Development carried outside of this

limited area would doubtless show a great irregu-

larity of relation; and, indeed, this is already ex-

hibited on the borders of the developed area.

The veins have finally been divided into three

groups according to their age, which groups cor-

respond essentially with those originally made. The
formation of the first group followed the advent of

the Mizpah trachyte and preceded the advent of the

West End rhyolite. This group comprises those rich

veins which have made Tonopah famous. The sec-

ond group followed the intrusion of the West Knd
rhyolite, and preceded the advent of the later an-

desite (including in this term the 'ealcitic andesite').

It includes frequently large veins, usually low grade

or barren, and locally profitable. The third group
followed the intrusion of the Tonopah rhyolite and
comprises rare, essentially barren veins, never profit-

able.

Synopsis of Pinal General Results.—At Tonopah
the oldest rock is a trachyte How highly altered to

quartz, serieite, and adularia. The lower part of this

flow is a fine flow-banded glassy trachyte. The
main body of the trachyte contains the oldest and
by far the most important group of mineral veins:

the glassy trachyte appears practically barren.

Stresses subsequent to the trachytic extrusion pro-

duced horizontal faulting near the zone of transi-

tion between the main body of trachyte and its

glassy lower portion ; and along here a glass.v

trachy-alaskitie intrusion, very full of inclusions,

took plaee. Subsequent movement reopened this

line of weakness, and a second trachy-alaskitie in-

trusion came in—the West End rhyolite sheet. At
a subsequent epoch came an eruption of andesite

(Midway andesite), largely as a surface flow, but
largely also as an intrusive sheet along the old zone
of weakness, but typically below the West End
rhyolite sheet; at a still later epoch there was a

series of rhyolitie and alaskitic surface flows and in-

trusive mass called the Tonopah rhyolite.

The principal veins were formed after the trachyte
eruption and before the Montana breccia-West End
rhyolite intrusions. They are quartz veins carrying
silver and gold. A second set of veins was formed

after the West End rhyolite intrusion and before
the Midway andesite eruption. This second set is

divided into four successive groups—A, large typi-
cally barren quartz veins ; B, tungsten-bearing veins

:

C, mixed quartz and adularia veins, typically bar-
ren

;
D, small productive veins like those of the first

set, following the trachyte. A third set of veins was
formed after the Tonopah rhyolite intrusion. They
are quartz veins containing occasional lead, zinc,

and copper sulphides. All of these veins formed at
.shallow depths, and the different types represent va-

rious stages of temperature. The first period veins
represent the normal shallow-seated type, and fol-

lowed the trachyte eruption: the second period B
veins represent an abnormally intense shortly-sus-

tained temperature, following the trachy-alaskitie

intrusion : the second period D veins a directly sub-

sequent briefly-sustained stage of temperature more
normal to shallow depths: the third period a rela-

tively high but briefly-.sustained temperature, fol-

lowing the alaskitic (Tonopah rhyolite) intrusion-

No vein-formation followed the andesite eruption.

'

The history of faulting is long and complex; im-
portant movements have taken place at every stage-

of the geologic history. These movements accom-
panied and were due to the volcanic paroxysms;
and were so intense that locallj- the rocks are ground
almo.st to a powder.

Before ma^etic separation can be applied, it is

necessary to free, or break apart by crushing, all

the constituent minerals forming the crude ore.

Theoretically the point to which comminution should'

be carried is that at which every particle of mineral

is free to be attracted or rejected according to its;

permeability; this is, of course, the ideal situation,

but can not be carried out in practice. Neverthe-

less, this theoretical point should be the aim. The-

practical rule is to carry the crushing far enough

to free the maximum number of valuable mineral

particles, having due regard to the cost of crushing,

and the saving effected. There is no ironclad rule

to be followed for the solution of this problem ; the

process, as a whole, requires an intimate co-relation-

of the crushing and separation factors. Different

ores require widely different treatment; for one ore..

moderately coarse crushing will suffice : for another^

excessive pulverization is required to liberate the

particles of magnetite, with the consequent added

cost of comminution.

New abrasives recently placed on the market are

aloxite. a product for steel grinding which is suc-

cessfully used in machine-shops, as it does not heat

the tool or draw the temper: samite, an abrasive

for cutting aluminum which does not glaze or fill

when used on aluminum or other fibrous metals: and
carborundum fire sand, a chemical compound of

"barbon and silicon which is mixed with a binding^

material, silicate of soda, of 52° B., which is dis-

solved in water before being added to the fire sand.

The mixture is made plastic and is molded to the

interior of a furnace for a lining. It is understood

that this lining will withstand very severe condi-

tions.
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The Panama Canal and
Commerce
By E. M. Lawton

That the opening of the Panama Canal will bring

the western coast of the American continent very

much to the fore, is acknowledged by all, but the

extent to which this great stretch of seaboard and

contiguous territory will enter into the business

markets of the world involves questions too large to

answer, which have, indeed, not been fully appre-

ciated by people in general. Probably the greatest

development which can reasonably be expected from

this new tide of commerce will be that of the mining

industry.

Latin America offers the greatest possibilities, for

already California, Oregon, Washington, and Alaska

have demonstrated their resources and possible pro-

ducts, and the Pacific ports found in this stretch

are destined to be the rivals of the greatest of the

Eastern cities. But take a map of the two conti-

nents and contemplate the remaining stretch of

country, and recall to mind what part the countries

there shown have played in the world's history.

Where is to be found a land of romance more bril-

liant and full of stories of pursuit of wealth ? Such

has been the lure of the stories of all ages surround-

ing Latin America that even today are abortive at-

tempts by soldiers of fortune in Mexico and Central

America to secure by adventure a portion of the

wealth of these wonderful places.

Will the Canal separate the two continents?

Physically it will, but at the same time will unite

them by the stronger ties of commerce. Peru,

Ecuador, and the west coast of Mexico will be thou-

sands of miles nearer to New York. There are many
persons in our own United States who do not know-

that Lima and Quito and the whole west coast of

South America, lie to the east of the eastern shores

of the United States. With the ship canal, vessels

will sail south in almost a direct line from New York
to Peru, or, if anything, to the east of south. The
Panama Canal itself has its Pacific outlet, southeast

of the Atlantic inlet. The merchandise destined for

Buenos Aires can be transhipped at Valparaiso on the

Pacific and still save twenty-five hundred miles of a

detour in getting around the capes of Brazil. Much
has been said of the probable influence of the Canal
on commerce. It is safe to assume that the ten per

cent of imports now supplied to South American
countries by the United States will be materially in-

creased. The development of the natural resources

of the western coast will be so favored that great

strides in advance may reasonably be expected.

Unquestionably the first of the countries to be

largely influenced by the completion of the Canal
will be Mexico. To the great mass of the Mexican
people its southwestern coast is an unknown land, a

most natural condition, because it is cut off from the

east by the same chain of mountains that kept Cali-

fornia practically unknown until the railroads con-

quered the Rockies. Already a coa.st-liue railroad is

built from the northern frontier for more than half

the total distance to Tehuantepee, with the Pan-

American also in operation from the Isthmus to the

Guatemala frontier and beyond, while the gaps are

rapidly being filled in. This is the result of the

work of the latest times because financiers foresee

the part this immense stretch of country will play

in the new setting of the world's stage, with the

Canal as the central figure. This is not the fever-

laden coast which rumor would have it, but a verit-

able garden, whose climatic and agricultural char-

acter is but a continuation of the known salubrious-

ness and fertility of southern California. Cane

(sugar), cotton, tobacco, corn, pineapples, oranges,

melons, onions, and like products are already grown

Posifion of Panama Canal.

on a mammoth scale; in brief, the combined possi-

bilities of Texas and California are found all along

the west coast of Mexico. And as for transportation,

aside from the railroads building, Manzanillo has a

deep-water harbor just completed at an approximate

cost of P8,000,000, Salina Cruz, with unexcelled

harbor and dock facilities, and with the Mexican

Government planning to spend millions of pesos on

harbor improvements in Mazatlan, the district shows

preparation at every point for the expected increase

of commerce which the Canal will bring.

There will also be opened to the world a wealth of

minerals. There may come a time, and probably

will, when the headwaters of the Amazon will de-

velop the world's greatest placer ground, but in

Mexico alone, it is easy to believe that the west

.slopes of the Sierra Madre will prove a treasure-

house far exceeding the well known prophecy of

Cecil Rhodes.

It is much easier to describe the non-mineralized
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sections of Mexico than those producing abundantly.

Mining men, with years of experience in other parts

of the world, after looking over Mexico, invariably

make the statement that they have never seen such

an abundance of mineral signs. Prom Sonora to the

Isthmus, there are few districts which do not show
evidences of gold, silver, lead, copper, zinc, iron,

graphite, and saltpetre, in evidently paying quanti-

ties, with smaller amounts of asbestos, mercury,

mica, and even rarer metals and precious and semi-

precious stones. Beginning at the north and re-

ferring only to the western shores, the State of

Sonora has already developed mineral resources in

such districts as that of Cananea, besides which
there are a half dozen well known districts now pro-

ducing, despite the troubles which have existed un-

til recently with the Yaquis. The State of Sinaloa is

next to the south, and minerals are known to exist

there, though the records of former times when the

Jesuits were the miners, are not to be had, doubtless
because they were not anxious for governmental
espionage. The geographic position of this State as

well as the territory of Tepic adjoining to the south,

is such that they must needs wait for some such in-

creased activity as the opening of the Canal will

bring. They are wholly to the west of the mountain
ranges and dependent entirely on the railroads now
building and on ocean traffic, for the solution of the
freight question. However, at least eight well de-

fined districts are now developed in this section,

waiting for the attention which capital is beginning
to give.

The State of Jalisco, having but a small amount
of coast line, and the rest well traversed by rail-

roads, has already come into great prominence.
There are many millions of foreign capital invested

in this State, but the coast part is still undeveloped.
In the State of Miehoacan, in such districts as Tlal-

pujahua and Inguaran, the latter being the site of

the famous copper mines belonging to the Roths-
childs of Paris, there are many good prospects
known. The State of Guerrero is perhaps the great-

est in its mining possibilities. It is known as 'the

land set on edge, ' of box canyons and difficulties of

transportation almost insurmountable. This is one
of the largest States in the Republic, as well as one
of the least populous. It is the sort of mineral
country commonly known as 'a poor man's country,'

although, until today, transportation and distrust of

foreigners, in most of the wilder sections, has de-

tracted from the value of the rich finds which hun-
dreds of pro.spectors have made. The capitol of the

State has no communication by railroad with the
outside world. It is the centre of seismographie dis-

turbances in the south end of the Republic, and in

general the country has the reputation of being wild
but rich in minerals and waiting for some general in-

vasion of capital which will pacify the people, solve
the transportation problem, and by 'community of
interest' bring about the prophesied future.

Oaxaca has been called by President Diaz, the
'Penn.sylvania of Mexico.' on account of the nnde-
veloped iron and coal deposits which are found
there, and reaching into Guerrero. The iron has

been smelted for centuries, but not mined, simply
taken off the surface. At one small charcoal furnace
on the west coast of Oaxaca, which has been worked
from almost pre-historic times, a grade of iron is

manufactured which has been pronounced by iron

experts to be equal to the best Norway iron, if not
its superior. To furnace foundrymen, a visit to this

little adobe furnace, turning out about 400 lb. of

iron every 24 hours, would alone be worth the trip

to Mexico in order to study the primitive methods
emploj'ed. The State of Chiapas next to the Guate-
mala border and the peninsula of Lower California,

are but little known as to their mineral possibilities,

but without doubt these large territories, with a

combined area more than half as large as California,

entirely dependent on the development of the west

coast, will furnish their proportionate quota to the

interest which will be found manifested toward the

great Canal and its attendant results.

MINING IN HONDURAS.

]\Iining claims may be taken by any person in

Honduras, upon payment of the Government fees,

foreigners having the same rights as citizens of

that country. The mining laws are much like those

of Mexico. Claims are 'denounced', which is equiv-

alent to the American word 'located'. The dis-

coverer goes to the proper Government agent, usu-

ally to be found in the nearest good-sized town,

states where he wishes to prospect or mine, and

at the stated time pays the fees, whatever they may
he—never large—and goes to work. A claim may
be taken to the extent of 1000 hectares, equivalent

to 2470 acres (the maximum). Within six months

the tract is surveyed by a Government engineer and

the tax paid, which amounts to 50 cents silver per

hectare. Of course, a smaller claim may be taken.

The principal placer region is in the Department of

Olancho, near the centre of the Republic. In that

region are large areas of placer ground, cut by good-

sized streams, among them the Guayape, Panal, and

Jutiape. There are also gold placers south of

Olancho and extending into Nicaragua. It is prob-

able that these are on the same mineral belt which

runs in a northwest-southeast direction through

the Central American Republics. The climate of

Honduras, in the Mountain region, is salubrious,

even delightful, and one can live there in comfort;

but that of the lowlands adjacent to the coast is

hot, and malarial fevers are prevalent. Mosquitoes

abound and transmit the various contagious dis-

eases to which residents of the tropics are subject.

For this reason those from northern climes should

get away from the low coastal plains and into the

highlands as quickly as possible. The real extent

of the mineral resources of Honduras has never

been adequately proved, because of the difficulties

of transportation, there being but one short rail-

road, which runs a few miles into the interior from

Puerto Cortez, in the northwest corner of the Re-

public. A gold dredge is at work near San Pedro,

near the southern end of this railroad. There are

no wagon-roads in the country, with the exception

of one from the west coast of Teguicagalpa.
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Discussion

Readers of the Mining and Scientific Press are invited to

use this department for the discussion of technical and other

matters pertaining to mining and metallurgy. The Editor

welcomes the expression of views contrary to his own, be-

lieving that careful criticism is more valuable than casual

its probable interest to the readers of this journal.

Weight and Volume of Ore

The Editor:

Sir—In your issue of February 18, in an article

by L. S. Austin entitled 'Weight and Volume

of Ore,' the writer gives, among other things, an

account of a short practical method of determin-

ing the weight of ore per cubic foot as found in

.stopes, using wheat as a medium to give displace-

ment of the ore in question. This method is, briefly,

filling a box with ore and wheat and afterward

filling the box with the same wheat without the

ore, and thus determining the displacement or vol-

ume of the ore. It seems that a far better and

quicker way would be to first weigh the ore, and

have a tank or water-tight box handy with water

to a known depth. Place the ore in the water

and take a reading on the water after submersion

of the ore; data is then available for calculating

the volume of the ore. Unless the ore were ex-

tremely soluble, it would make no practical differ-

ence if the reftding of the depth of water were taken

quickly. At any rate, if a large quantity of ore

were used (400 lb. being mentioned in Mr. Austin's

article) it would have no practical effect on the

determination if the reading of depth of water were

taken immediately after submersion of the ore.

has even attempted to wipe out that absurdity

—

and California has not been successful. The three-

year penalty, to be effective, should begin with the

date of the forfeiture instead of beginning with the

date of the original location. If three or more years

should elapse between the date of location and the

date of forfeiture, is there anything in the Cali-

fornia law to prevent the original owner from re-

locating his claim at once? The clause which pre-

tends to do so seems to have been inserted merely

to make business for the lawyer and trouble for the

other fellow.

J. W. Bush.

Lower Lake, California, February 12.

A. L. Gerry.

nibbing. Michigan, March 8.

Re-location v. Resumption

The Editor

:

Sir—In an editorial under the above headline

which appeared in the Mining and Scientific Press of

January 14, I find the following statement:

"The original locator having failed to comply

with the law's requirements has forfeited his right

and the claim is then open to location by any per-

son willing to comply with the law, ercepl the orirj-

inal locator/' (The italics are mine.) That may be

true in California under the law of 1909, but to the

best of my knowledge it is not true in any other

Western mining State. It certainly is not in ac-

cordance with the practice in those States. Under
the United States mining law, any claim that is for-

feited by failure to do the required asses-sment work
reverts to the Government and becomes a portion of

the public domain. Under that law any citizen of

the United States, of legal age, is competent to

locate any vacant mineral lands on the public do-

main. In that law there is no bar, either expressed

or implied, against any citizen. The prospector who
has owned a claim and forfeited it has the same

rights of re-location that any other citizen pos-

sesses. Absurd? Of course it is. And, so far as I

am aware, California is the only mining State which

The Editor:

Sir—It is rather presumptions for one not a

lawyer to doubt your exposition of the right to re-

locate a claim, in your editorial of January 14.

There is no limit to the number of times a citizen,

or one declaring himself as intending to become

such, may locate vacant mining ground, and his own
claim again becoming vacant mining ground, what

is there in the Federal laws to prevent his again

using his right on the same ground he had before?

And doesn't the State law imply that he did have

the right previous to its passage, and that he may

again re-locate after three years? True, it may be

the poorest kind of policy to permit this re-location,

but an amendment of the Federal laws limiting a

locator to some definite number of times he may use

his right in any one camp, would seem to be about

the surest way to stop this practice.

While writing you, another matter may be noticed.

Just how are claim holders going to be compelled

to record their proof of labor? The State law says,

shall, etc., but provides no penalty for a failure to

do so. Why not make it optional, as the Montana

statutes do? As this question was thoroughly

thrashed out in personal conversation with one of

the assemblymen responsible for the passage of the

bill, the point is mentioned more with a desire to

call attention to the matter than for personal in-

formation. There is one matter that seems to be

overlooked by most claim holders, particularly in

California. A good share of the foothill country

has been surveyed for many years, and much of it

returned as 'barren and worthles.s,' 'bush.v,' 'thinly

timbered,' etc. Until there is an application for

patent, the Land Office has no official knowledge

that there is a mineral location. If now some one

comes along and uses any one of the numerous

filings other than mineral, after a short time of ad-

vertising, the title may pass to the later applicant,

though the ground may in fact be mineral-bearing,

providing the mineral claim holders do not see the

advertisement and file a protest. A remedy for this

would seem to be to have location notices made in

duplicate, both sent to the county or district re-

corder, one to be returned to the locator, the other

sent to the local Land Office to be there placed on

file as an official record.

E. L. B.VLLOU.

Igo, California. February 25.
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Concentrates
Most of these are in reply to questions received by mall.

Our readers are invited to ask questions and give Informa-
tion dealing witli the practice of mining, milling, and smelting.

Heat has a tendency to demagnetize magnets, and

a red heat will remove the magnetism completely.

Mimtz metaJ is an alloy consisting of 3 parts

of copper and 2 parts of zinc. Brass, as commonly

made, contains 2 parts of copper to 1 of zinc.

Silver that contains lead that is to be treated by
amalgamation should first be concentrated as thor-

oughly as possible to remove the lead, for the latter

in any form is detrimental to amalgamation.

CaUfomia oil is frequently used for fuel in gen-

erating oil. The duty usually is figured at 140 kilo-

watt hours per barrel of oil. At the Redondo plant,

250 kw. hr. per barrel was obtained, which earned

a substantial bonus for the builders.

Electric power has been sold in California as low

as 70 cents per hundred kilowatt hours. The cost

of electric power is peculiarly subject to the influence

of quantity, and prices necessarily and properly vary

widely with the amount contracted to one user.

Sand when wet occupies about 10% more space

than when dry, while broken rock does not change

materially in volume when wet. Portland cement,

when loose, occupies from 20 to 30% more space

than when packed in barrels. A barrel weighs 376

to 380 lb. net, or 400 lb. gross, and occupies from

3 to 3.65 eu. ft. Pour bags of portland cement go

to a barrel, while natural cement takes 3 bags to

a barrel. An average sand averages about 40%
voids, while broken stone between the sizes of 11/2

to 2y2 in. contains about 54% voids.

Mantles for incandescent gas-lamps may be pre-

pared as follows: Make a knitted or woven tube

of cotton and soak in the following solution : lantha-

num oxide, 30 parts
;
yttrium oxide, 20 parts ; burnt

magnesia, 50 parts; acetic acid, 50 parts; distilled

water, 100 parts. To this solution 150 parts of water

is added. When the mantle is first used the vegeta-

ble fibre burns off, leaving a skeleton of ash and

salts. This will not stand rough handling or jarring.

Another salt much used in the making of such man-
tles is thoria. The principal source of the oxides

of thorium, cerium, and lanthanum is the mineral

monazite. Monazite is chiefly obtained from Brazil,

but about $150,000 worth of it was obtained from
deposits in North and South Carolina in 1909.

Foaming in cyanide solutions is due to a variety

of causes. In new mills particularly, oil may get

into the alkaline solutions and form soap. High
alkalinity, even in the absence of oil, is a common
cause of foaming. Formation of calcium sulphate
in the solutions is also given as a disturbing cause,

and in certain instances the presence of copper and
of lime compounds in the form of a fine powder
seems to develop foaming. Probably the most com-

mon cause is the formation in the solutions of gela-

tinous hydrates, alumina being especially trouble-

some. The remedies to be applied are: (1) be sure

no oil gets into the solutions; (2) reduce the alka-

linity as much as possible; (3) clarify the solutions

by use of a separate press. It must be confessed,

however, that the whole matter is but imperfectly

understood, and each case demands a special study.

Sulphuric acid was formerly manufactured by the

chamber process. The acid so made was dilute,

and where concentrated acid was desired it was

necessary to evaporate. This was difficult, as the

acid would attack ordinary metal, evaporating-pans

of glass or porcelain were likely to break, and if

made of platinum or gold were much too expensive.

Recently the contact process has been devised

whereby SO, and air are made to pass over heated

platinized asbestos; the SO3 thus formed is caused

to unite with any desired quantity of water, and

so acid of any desired strength can be made. A
further advantage of the contact process is that

it can be installed on a comparatively small scale;

a single unit for burning 8000 lb. of pyrite per day.

yielding 8000 lb. of HjSO, may be erected for about

$40,000. One of the most important points in the

manufacture of ILSO^ is to be certain that the

pyrite used is free from arsenic and other volatile

metals.

Where a lode location E H J I is made so as

to embrace a narrower patented lode location A B
C D, which patented claim includes within its sur-

face boundaries the apex of the lode for the entire

length of the patented claim, and thus leaving on

either side of the patented claim two long, narrow

strips of ground, A B I F and C D G J, without any

apex of any vein in either of these strips, it is ex-

tremely doubtful whether these strips can lawfully

be held as a part of the larger junior location. As
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EL OEO MINING & RAILWAY COMPANY

The report of this company for March shows that the

mill ran for 29 days and crushed 28,910 tons of ore, yield-

ing bullion worth $207,410, at a total working cost of

$129,050 ($19,850 being developed), with a resulting profit

of $78,360. The railway yielded a further profit of $9000.

TIN PRODUCTION, STRAITS SETTLEMENT

The world's production of tin for 1910 was about 100,000

tons, and the average price was £155 5s. 3d., approximately

$753 per ton. The mines of the Federated Malay States of

the Malay Peninsula are the chief source of supply. In

Ti7iland, a weekly journal, published at Kuala Lumpur,
gives the following figures showing the output of tin for

eleven months of 1910 of the several States: Perak, 387,931

piculs; Selangor, 218,922; N. Sembilan, 32,105; Pahang,

37,030; making a total of 675,989 piculs, equivalent to

44,953 tons. This represents the products of about forty

mines. The smelting works at which the ore is treated are

situated at Singapore and Penang, and these are in control

of Europeans. The United States consumes over 35% of

the world's output of metallic tin.

THE LENA GOLD INDUSTRIAL COMPANY

The report of the Lena Gold Industrial Co. for the fiscal

year ended October 14, 1910, as published in the Irkutsk

Daily Sibir of February 15, 1911, gives the following inter-

esting facts: The property includes 43 placers of an av-

erage area of 250 acres each. The record of operations

shows the handling of 0.38 cu. yd. of gravel per man per

shift, the working of 1,884,710 shifts, and an aggregate of

724,573 cu. yd. of gravel washed during the year. The re-

covery of gold resulting from the company's own work
amounted to 765.6 poods, equivalent to 403,195.6 base

ounces troy; there was recovered by trlbuters, 18.4 poods,

or 9690.2 base ounces; gold purchased, for the most part

paid for in trade, 33 poods, or 17,379.1 base ounces, making
a total of gold delivered to the Government assay officer

at Irkutsk of 817 poods, or 430,264.9 base ounces troy.

While the average value of the gold is not given, it Is com-
monly reported at $17.75 per ounce, or $9360 per pood.

Taking this average as a basis, the season's output of gold,

including the small amount purchased, amounted to $7,637,-

200; and the average tenor recovered from 724,573 cu. yd.

of material mined and sluiced was $9.87 per cubic yard.
The cost per cubic yard is not given, but It has been
sufficiently commented on in the reports of the Lena Gold
fields Ltd., which holds the bulk of the shares. The low
duty per man, less than 2/^ of a cubic yard per shift, goes
far toward accounting for the excessive cost known to

have been incurred. The mines are situated near Chita,

East Siberia.

TRANSVAAL MINERAL PRODUCTION

The total mineral output of the Transvaal for the month
of January Is returned by the Mines Department as of the

value of £2,892,217, an increase of £17,986, as compared with
the previous month. This total does not include diamonds,
otherwise the total value of the mineral output would just

about reach three millions sterling In value. Gold, of

course, accounts for the largest portions of the output,

which was valued at £2,753,543, of which no less than
£2,647,808 was contributed by the Rand alone. The value
of the diamond output may be estimated at £110,000. De-
spite the growing use of electricity at the gold mines on
the Rand the tonnage of coal sold by the Transvaal col-

lieries Increased to 339,162 tons, but the average price re-

alized at the collieries was only 4s. lOd. per ton, as against

48. lid. per ton in the month of December. Perhaps Febru-
ary may see a further decline in the average selling price

of coal, as several low-priced contracts started upon that

date. The total labor employed In the mining industry of

the Transvaal was 27,190 Europeans and 215,867 negroes

In December, but in January It had increased to 27,382 Eu-

ropeans and 220,365 negroes. There were 105 fatal acci-

dents in January, 15 Europeans and 90 negroes, as com-
pared with 78 in the month of December.
The gold output of the Transvaal for February has been

declared at 610,828 oz. of fine gold, in value £2,594,634. In
comparison with the previous month the decrease amounts
to 30,119 oz. or £170,752. The output of the Witwatersrand
was worth £2,488,589, and that of the outlying districts

£106,045. The stamps at work numbered 9627 and the tube-

mills 201. On the Witwatersrand 9080 stamps were In

operation. The February return is really better in

point of production and profit than were the results

obtained in January, if the statistics for both months are
analyzed on the daily basis. On this basis there should be
a shortage of £257,259 in the Rand production alone, where-
as in reality it is less than £170,000. The profit should be
£81,627 less, whereas actually there Is only a decrease of

£51,859. The following were the principal producers on
the Witwatersrand:

Stamps Tube-mills

at work, at work. Output.

East Rand Proprietary 820 25 £228,103

Crown Mines 620 19 202,120

Randfontein S 400 11 125,168

Robinson 250 6 111,639

Geldenhuis Deep 420 7 89,317

Simmer & Jack 320 6 86,237

INSPIRATION COPPER COMPANY

The report of Henry Krumb, consulting engineer for the

Inspiration Copper Co., dated February 20, has recently

been made public. Mr. Krumb describes the ore as occur-

ring In small seams and veinlets, and also as minute grains

of copper minerals, disseminated throughout a gangue

consisting generally of sillcified schist, but also, occasion-

ally of granite porphyry. It was formed by secondary en-

richment, through leaching and re-deposition at a lower

horizon, of the primary copper contents of the mineral

belt. The leached capping averages 367 ft. in depth. It

lies above the enriched sulphide zone which forms the

commercial orebody and which averages 155.5 ft. in thick-

ness. This orebody has been developed by drill-holes and

underground workings for a length of 3400 ft. and a maxi-

mum width of 1400 ft. As In previous reports, the ore re-

serves have been divided Into two classes, namely 'de-

veloped' and 'partly developed.' Ore is considered as de-

veloped when bounded by either drill-holes or underground

workings not in excess of 200 ft. apart. In blocks with

drill-holes more than 200 ft. apart the ore has been classed

as partly developed; but no ore has been allowed where

the drill-holes were more than 400 ft. apart, nor has any

ore been allowed beyond the lines connecting either drill-

holes or underground workings. Values have been calcu-

lated for each block by averaging all samples taken with-

in the block In proportion to the length of drift or drill-

hole represented by the samples. On February 15. 1911, he

estimated that there were developed 17,173,000 tons of ore,

assaying 2.02% copper, and 4,029,000 tons of ore assaying

1.90% copper, making a total of 21,202,000 tons, averaging

2% copper. The above ore is all developed on 39.8 acres

out of a total of 581 acres owned by the company. The

number of tons of ore per acre, developed and partly de-

veloped, is 543,000 tons. To date 81 holes, with a total

footage of 45,433 ft., have been drilled, and underground

development work aggregating 27,526 ft. has been done.

A small experimental mill has been erected, in which

tests are being conducted to determine the method of con-

centration which will give the best results on ore, an*

also the kind of machines to be selected for the purpose.

Tests so far conducted have given satisfactory results, and

when they are completed the design of a mill to treat 5000

tons of ore per day will be commenced. To this W. B.

Thompson, president, adds that a telegram from the man-

ager, T. R. Drummond, states that on March 1 the ore re-

serves had been Increased to 18,738,000 tons of developed,

and 3,490,000 tons of partly developed ore.
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Special Correspondence

BUTTE, MONTANA
Mr. Thayer's Report. — Reconstruction a/ Great Falls.— Centrifugal

Separator.—Excellent Conditions of Mines.—Retimbering Mines.

—High Ore Mine.—Probable Increase of Output.

Benjamin B. Thayer, president of the Anaconda Copper

Mining Co., has completed his inspection of the properties

of the company and returned to New York. Previous to

his departure he stated that he had found all mines and
smelters in fine condition. In regard to the numerous re-

ports touching extensive improvements to the smelters at

Anaconda and Great Falls, Mr. Thayer says that they are

without foundation. No new work was being done at the

Great Falls plant, and none was in contemplation. A
short time ago Hancock jigs were tested and they had
been found so satisfactory that they have been substituted

for the others in use. The Hancock jigs have greatly in-

creased the capacity of the concentrator.

Some reports sent out in the past few weeks would make
it appear that the Washoe smelter at Anaconda was going

to undergo very extensive improvements and that it would
be necessary to close down the plant for a time. Mr.

Thayer said that nothing of the kind is under consideration.

"We are always carrying on certain tests in an effort to

improve methods, but there is no reason whatever why the

smelter should be closed down in consequence or any further

curtailment made in the output." Mr. Thayer added that

the tests being conducted at present had to do with im-

proved methods of concentration. A new system of cen-

trifugal concentration is being tested and may lead to a

revolution of ore concentration. A machine with a capacity

of 250 tons of material per day has been made and is soon
to be shipped from New York to the Washoe smelter. It is

expected that within 90 days it will be demonstrated
whether the new system is a success. On test runs in the
East the machine is said to have worked perfectly. The
method of concentration by this machine is to throw the

material out from the centre, separating the different par-

ticles and casting the heavy ones farther off. The system
is entirely new, and has not been tested elsewhere.

In talking about this new machine, Mr. Thayer said that

this was only one of many things the Anaconda company
was constantly testing and experimenting with in order to

keep ahead of the times and avail Itself of the best machin-
ery and methods. He said that another important test

that is being carried on now at the Washoe is in sizing

ores. Asked about the condition of the mines, Mr. Thayer
replied that they never looked so good as at the present

time. "The most gratifying thing to me," he said, "is the

condition of the Anaconda mines at depth. Every new
level that is being opened seems to be better than the one
above." He added that the company intends to maintain
the present output until there is a general improvement
In business conditions. "Improvements tending toward re-

duction in costs are being made in all departments and
it is only a question of a month or more until a number
of the large hoists on the hill will be operated by com-
pressed air generated by electricity at the new power plant

at the High Ore mine. I do not think that there has ever
been a year in the history of the company's mines when
as much ore has been developed and the ore was of such an
excellent grade."

Mr. Thayer said that in his opinion business conditions
would improve when the Supreme Court decisions were all

disposed of and the Canadian reciprocity question settled.

He said that just as soon as conditions warranted it the
Butte mines could nearly double the present output. Dur-
ing the curtailment period advantage has been taken to do
a lot of re-timbering and other work. The work of re-

timbering the St. Lawrence shaft is about completed and
operations will be resumed in part just as soon as the work
Js completed. The re-timbering of the Anaconda mine will
take several months more. In the mines formerly owned

by the Boston & Montana company, the Butte & Boston,

the Washoe, and Butte Coalition, conditions are better than

they have been for some years, and the ordinary amount
of development work is being kept up. He said that in

the High Ore mine where the fire made its appearance

some time ago, there was not a sign of gas and all appear-

ance of the fire had disappeared, but for the purpose of

making sure that all danger was passed, the mine would

not be operated for some time yet.

CORDOVA, ALASKA
Opening of Copper River 6 N. W. R.R. — First Shipment of Copper

Ore.—Lower Freight Rates.— Chiclten Creek. —Opening of Nome
Route.— Heavy Rush of Prospectors.

Saturday, April 8, 1911, was 'Copper Day' at Cordova.

Early in the morning, to the accompaniment of every bell

and steam whistle within a mile of Cordova, the first

freight train on the Copper River & Northwestern railway

loaded with 1100 tons of high-grade copper ore from the

Bonanza mine, pulled through town. The Chambers of

Commerce of Seattle and Tacoma were prepared to receive

the shipment on Friday morning, April 14, with an appro-

priate celebration commemorative of the opening of Alaska's

first through trunk line and the initial shipment of this

remarkably rich copper ore from the interior.

The Copper River & Northwestern railway has now been

turned over to the company by the contractors, and reg-

ular train service has been inaugurated between Cordova.

the seaport, and Kennicott, 197 miles into the interior.

Coincident with the opening of the railway, its officials

have voluntarily reduced the rates on ore and concentrate

from all points on the railroad to the smelter at Tacoma.

In line with the plan adopted by Western railroads, this

new tariff is based upon the value of the ore, so that the

smaller shipper, the owner of low-grade ores, and the pros-

pector who is trying to develop the country, gets the ad-

vantage of the lowest rates. The rates run from |5.75 per

ton on the lowest grade ore to $33.70 per ton on ore which

shows high value. The announcement being publicly made
on the day of the opening of the railroad, created most

favorable comment, as it indicates the determined effort

of the railroad company to develop the interior of Alaska,

in giving to the small shipper every opportunity and ad-

vantage in prospecting and developing. It is also acting

as an incentive to prospectors to go into the country. The

rates quoted include railroad transportation to Cordova,

wharfage and handling at Cordova, and steamship trans-

portation to the Tacoma smelter.

Word has just been received of a disastrous fire which

destroyed a large portion of the business district of Idita-

rod on Sunday, April 9. The loss has been estimated at

$75,000. This place is the centre of activity for the Idita-

rod district, which promises to be one of the good pro-

ducers during the year. Chicken creek, in the Iditarod

district, is coming to the front and prospecting carried on

throughout the winter has demonstrated it to be as rich

as the famous Flat creek. Several finds are reported from

this district.

The competing steamship lines have announced the open-

ing of the Nome route, commencing June 4. and continu-

ing through the summer. This will be the signal for one

of the heaviest movements to the Northland known since

the early days of Nome, owing to the remarkably rich

discoveries made last year at Squirrel River, Kuskokwim.

Iditarod, and other points which are reached from the Nome
route. As usual, the stampeders have been rushing into

the country weeks ahead of time, and as a result Valdez.

Seward, and Cordova have been filled with men for the

last month. They have gained nothing at all by rushing

into the country so early, as it has been impossible to leave

the towns owing to the fact that the country has been cov-

ered with snow. But now, and until well into June, is

the time to leave for the North. The service is regularly

maintained to southeastern and southwestern Alaska, while

the route to Nome. Kuskokwim. and Iditarod will not be

opened until June.
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TORONTO, CANADA
Decline of Porcupine Boom. — Hollinger Milling Plans. — Progress

Notes of fhe District.—Diamonds at Tulameen.—Temiskaming &
Nortljern Railway.— Keekeek Goldfield.

The Porcupine boom on the stock market is experiencing

a decided leaction, Hollinger, the leading stock, having

dropped, accompanied by a depression of the whole list

of lower-priced issues. Investment in these has been

mainly speculative, as is clearly show,n by the rush to

take profits whenever an advance of a few points is made.

In view of this tendency it is hardly likely that any

very decided or permanent upward movement will

occur, at least until a dividend-paying era sets in and

convinces the public that some of the mines have a sub-

stantial basis. Despite the professions of the Government

of its anxiety to protect the public from the snares of the

wild-cat promoter, it does not seem to be anybody's busi-

ness to enforce the stringent legislation relative to adver-

tising and prospectuses, which is little regarded in some

of the announcements now being made.

The Hollinger has modified its plans for milling ore.

It is said that the 30-stamp custom mill, to be controlled

by the Timniins-McMartin-Dunlap syndicate, is to be sup-

plemented by a cyanide plant supplied by the Merrill

Metallurgical Co. of San Francisco. Tube-mills probably

will be introduced to supplement the work of the stamps,

but exact details have not yet been settled. A diamond-

drill is being installed to test the orebody in depth.

On the Standard a boiler and hoist have been installed,

and two shafts are down over 40 ft. A rich find of

free gold has been made at the bottom of one shaft.

The Foley -O'Brien mine, in which high-grade ore was re-

cently struck at 68 ft., and driving has been carried on

with good results, has passed into the hands of a newly
organized company known as the FoleyO'Brien. Opera-

tions are in charge of Mowry Bates, an experienced min-
ing man. A vein recently struck on the Crown Chartered'

In the drift at the 50-ft. level, has proved to be 3 ft. in

width and carries an average of $32 per ton. At the

Vipond a 30hp. boiler has been put in to operate a 2-drlll

compressor plant. One shaft is down 100 ft. with a cross-

cut 46 ft. to the vein, which is yielding good ore. The
Callinan claim, adjoining the West Dome, has been sold

to American capitalists for a figure stated at $225,000. The
two Shlllington-Richardson claims, north of the Armstrong-
McGlbbon holdings at the east end of Pearl lake, have been

taken. over by the Porcupine Gold Trust for $150,000, and
a force of 20 men has been put to work on the property.

A syndicate, headed by S. R. Clark, has secured the prop-

erties of the Success Gold Mines, consisting of four Tis-

dale claims, adjoining a portion of the Bewick-Moreing
holding on the north. The new company will be capital

ized at $2,000,000.

The mining industry of Cobalt is still languishing on

account of the shortage of power, and shipments have
greatly decreased, those for March being only 1819 tons as

compared with 2516 tons for last March. The Right of

Way, as was generally anticipated, has passed its dividend.

The list of dividend-payers has been increased by the addi-

tion of the Beaver, which has declared an interim dividend

of 214%. The Beaver has good ore on the 200, 250, and 300-

ft. levels. The new vein on the 300-ft. level is 8 in. wide
and carries 2900 oz. per ton. The Erie Cobalt Co. which
has liabilities of $33,000, is being wound up. The Nova
Scotia's statement of profit and loss as of October 31 shows
a deficit of $64,268 for the year and a total deficit of $235.-

064. Later operations have been more i)rofitable. shipments
of bullion up to March 1 yielding a net jirofit of about

$38,000. The Wettlaufer of South T.orrain has been trans

ferred to the Mines Finance Co. of America. The Ophlr

Cobalt has struck rich ore on the lOOft. level.

The news of the finding of diamonds in the Tulameen
district, British Columbia, has awakened considerable in-

terest, and the Canadian Geological Survey has received

numerous enquiries concerning It. Some prospectors have

gone to the district, though Charles Camsell of the Survey

states that it will be impossible to stake claims for some
time on account of the depth of snow. He will re-visit the

area during the summer and maive further investigations.

The Ontario Government declines at present to extend

the Temiskaming & Northern railway to Gowganda. They
will, however, grant a charter to any private corporation

that is prepared to undertake the enterprise. There is a
rush of prospectors to a new goldfield, known as Keekeek.
situated in Quebec province some 60 miles northeast of

Haileybury, where some 6000 claims have been recorded.

The area is about 20 miles wide, extending from Lake
Opasatika to Lake Missinable. The Quebec mining regu-

lations are very favorable to prospectors.

JOHANNESBURG, TRANSVAAL
Enfortemenf of Mining Regulations.—Round v. Rectangular Shafts.—

Natal Coal Mines.-Arbuckle Process. — Decrease in Grade. —
Klerksdorp Strike.

A question of some importance to mine managers on the

Rand is dealt with in the Government Mining Engineer's

annual report, namely, that of making the manager directly

responsible for carrying out the mining regulations in-

stead of as in the past leaving that duty entirely in the

hands of the mines inspectors. There are few mining
fields in the world where such an excellent set of mining;

regulations exists as that in the Transvaal, but probably

there is no other mining field in the world where they

are broken with so much impunity, especially on the

part of the employed. The regulations with regard to

Map of Soufh Africa.

the laying of dust so as to reduce the risk of miners'

phthisis to a minimum are generally disregarded by the

men for whose benefit they are drawn up, and when the

workmen will not take the necessary steps for the preser-

vation of their health it is easy to understand that those

regulations framed for the prevention of accidents and

the men's personal safety are broken to a much larger

extent. The explanation is that hitherto the mine officials

have not been held responsible for the due observance of

regulations in and about the mines, but that duty has de-

volved upon the inspector, who manifestly cannot be always

in the mine, and whose occasional presence is announced

all over the mine within a short time after his arrival-

It would clearly require an army of inspectors to enforce

the regulations under these circumstances, and the wonder

is that the mine manager was not called upon to see that

the regulations were i)roperly enforced when they were

first brought into use many years ago. In England a mine

manager finds it necessary to prosecute all offenders against

the regulations, and to send in a report of every such

prosecution to the mines inspector for his own protection.

The old controversy regarding the best shape of shafts

suited to the requirements of the Rand has been revived

by the sinking of a circular shaft at the New Modderfoa-
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tetn mines. With the exception of a few circular shafts,

put down by Laurie Hamilton many years ago, all the

shafts at the gold mines are rectangular in shape, but at

the present time, when shafts are being sunk through the

dolomite formation, carrying large feeders of water, the

advisability of sinking them circular in shape is being

seriously considered, as that shape admits of the water

being shut out by iron or steel segments and pumping is

thus lessened. At the Western Rand Estates beyond Rand-
fonteln, circular shafts are being sunk through the dolo-

mite, and the water shut out permanently; this being the
first instance where work of this kind has been taken in

hand at the gold mines on the Rand. Had circular shafts

been sunk at Grootvlel the shafts would never have been
stopped through inability to deal with the water, and the

Springs mines, had they adopted circular shafts, would
also have made better progress where It is announced they
have only just succeeded in passing through the dolomite.

Probably at the New Modderfontein mine the same rea-

sons for using a circular shaft do not apply, but the con-

sulting engineer, having been trained at collieries in South
Wales where circular shafts prevail, it is easy to under-
stand why preference should be given to that cross-section.

The Witwatersrand goldiields, as the mines increase in

depth, are more approaching coalmining conditions than
metalliferous mines in other parts of the world. The need
for good ventilation in the deep mines of the Rand is also

becoming as well recognized as in a coal mine. The
greater area of a circular shaft as compared with a sim-

ilar rectangular shaft would also conduce to less interfer-

ence with the air currents anu make for better ventilation

all around. The best shape of shafts to adopt must natur-

ally depend upon the conditions, and on the Rand no hard
and fast rule can be laid down, as circumstances may exist

making either circular or rectangular shafts almost im-

perative.

The prospects of the Natal coal trade are causing some
uneasiness to shareholders as owing to increasing compe-
tition, shortage of railway stock, loss of Cape railways
locomotive contract, and the stoppage by the Indian Gov-
ernment of further recruiting of laborers for the Union
of South Africa, there seems to be quite a crop of troubles

ahead. Last year's output of coal in Natal was 2,296,447

tons as compared with 1,786,568 tons in 1909; a record

output, but it seems doubtful at present whether this

year's will be as satisfactory. The first month of the year
"has resulted in an output of 191,661 tons, of which 100,024

tons was disposed of for bunkering purposes and 31,055

tons was exported, but, seeing that the railway has re-

fused to lower the railway rate on carriage of export coal,

the question of bidding for the contract on the Indian rail-

"ways has been considered and found impracticable. There
^ill therefore be nothing to make up for the loss of the
Cape railway contract; one colliery has already closed

•down, and it is not at all unlikely that before the year is

•out others may feel compelled to take a similar step.

At the East Rand Proprietary Mines, after somewhat
lengthened tests, it has been decided to abandon the Ar-
buckle process of treatment of sand and slime; it is said
'that a Butters vacuum system may be installed. At
Benonl the Arbuckle method of treatment, with some slight

modifications, is being adopted and the results will be
awaited with some interest.

Despite all that has been said lately about keeping up the
grade on the Rand, the average recovery, according to the
Chamber. of Mines returns for the month of January, was
28s. per ton as compared with 28s. Id. for the previous
month. The decline is not much, but it follows a con-
tinued decline for many months and accompanies a rise

In the working costs of from 17s. 9d. in December to 17s.

lid. in January, so that altogether the profits per ton are
about three pence less. For the month of January the
tonnage milled was 1,855,232 tons as against 1,827,423 tons
in December, so that the lessened profits per ton were not
due to a smaller tonnage being handled. Moreover, in
spite of the increased tonnage treated, the working profit
for January was only £954,536, being £22,406 less than dur-

ing December when a smaller tonnage was treated. There
can be no doubt that this continued fall in grade is due
to the exhaustion of some of the richer rock near the out-

crop and the milling of increased quantities of deep-level

ore of lower grade than formerly. Taken in view of other

indications, it raises a very interesting question regarding

the future of some of the deep-level mines, particularly

where they are of unusually low grade. One of these, the

Simmer & Jack East, is said to be looking better In its

lower levels and it is to be hoped that a corresponding

change for the better will soon be seen among its neigh-

bors.

The rich Cyferfontein bore-hole strike of 39 dwt. over

twelve inches has been confirmed in another bore-hole about

three miles farther to the southeast, the reef haviag been

struck by the drill after passing through troublesome

ground. The core looks well and should the results turn

out anything like those in the first hole, Klerksdorp should

do well again, while the possibilities of that section of the

Rand beyond Randfontein so long dead will re-command

attention.

DOUGLAS. ARIZONA

Electric Transmission Line From Douglas io El Tigre. — Information

Concerning the El Tigre Mine.—Notes on Cochise County Properties.

The transmission line which will carry electricity gen-

erated at the Copper Queen smelter power-plant at Doug-

las, Arizona, to the Lucky Tiger Gold Mining Co.'s camp
at El Tigre, Sonora, will be completed and ready for opera-

tion by April 15, and for the first time in the history of

the border electricity generated on the American side of

the international line will be used in the operation of

machinery at a Mexican mining camp. The power will be

used to operate the stamp-mill, new cyanide plant, and

hoisting machinery at the El Tigre mine and to light the

camp. The route of the transmission line is from the

smelter over the international line to a point a little south

ot Frontera, 55 kilometres south of Douglas; thence over

the mountains to the El Tigre stage line, with which it con-

nects at a point six miles east of Yzabal, the El Tigre ship-

ping station on the Nacozari railroad; thence along the

stage road to the camp, a total distance of 65 miles. A
telephone line has been strung on the poles carrying the

heavier transmission wires. The latter are of No. 4 cop-

per, single circuit, three-phase, 60-cycle, carrying 45,000

volts. The poles are of Texas pine, treated by the Bur-

nettized system, with creosoted butts. This treatment not

only preserves the wood against the elements, but also

saves it from the borings of woodpeckers and other fowls

that are pleased to make nests in the poles.

To supply the power for the El Tigre camp the Copper

Queen smelter has installed two new 750-kw., General Elec-

tric, low-pressure turbine generators, generating at 2200

volts. These have been placed in the west end of the big

power plant, and will transmit the equivalent of about

900 horse-power. A concession was granted by the Mex-

ican Government for the route of the transmission line,

and also for the passage of the electric power from the

American side to Mexico. The power will be used for all

purposes at the El Tigre camp. The Lucky Tiger mine has

become one of the most notable silver mines in the world.

Just why it lay so long undenounced while at the same

time so close to the American boundary is one of the mys-

teries of Sonora. For years the Indians and Mexicans had

spoken of a wonderful lode of silver ore rising from the

mountain tops to the south of where Douglas is situated.

Many prospectors searched for this vein, and finally, when
the Cinco de Mayo mine was discovered, only six miles

north of the El Tigre, it was thought that the bonanza long

heralded had been found. When A, J. King, in partner-

ship with the owner of the Cinco de Mayo. Francisco Gar-

cia, took from the Cinco de Mayo $680,000 worth of silver

ore In fourteen months this impression grew to conviction.

Then came James Taylor and his dog Tige of Douglas.

The dog is given credit for discovering the mine, at least

to the extent that it was named The Lucky Tiger. Follow-
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ing big development and the shipment of high-grade ore

and concentrate valued at millions, out of which the com-

pany has paid to date over $1,000,000 gold in dividends,

the company decided upon an increase of production. While

working the high-grade gold and silver ores enough low-

grade ore, averaging $30 per ton, had been uncovered to

run the new cyanide plant tor five years. The cyanide

plant will have a capacity of 250 tons per day. The Pa-

chuca tank system formed a part of the improvements.

Instead of zinc shavings the Merrill system of zinc-dust

precipitation will be used, with the Kelly filtration presses.

The stamp-mill capacity will be doubled, and the heaviest

stamps made have been installed, together with rolls.

Engineers who have recently examined the El Tigre prop-

erty declare that the mine has blocked out and partly

stoped the largest tonnage of low-grade silver and gold

ore ever uncovered in any silver mine. The main El Tigre

vein has been developed for many thousands of feet, and

the company has also opened up much high-grade ore on

what is termed the Sooy and the Seitz veins. The Lucky

Tiger Mining Co. is owned by Kansas City capitalists, who

purchased the property for $350,000. The capital stock is

now $8,000,000, and the report for 1910 showed that the

mine had produced $927,000 worth of gold and silver. J.

\V. Malcolmson, as consulting engineer, has charge of the

property.

The Arizona United has a Standard drilling rig, capable

of reaching 1000-tt. depth. E. W. Walters is manager of

the property, J. M. Libbey superintendent. They are mak-

ink 20 to 30 ft. per day, which is good work in the hard

•dolomite. The sludge does not yet show many signs of

copper, but this was not expected at less than 300 ft. The

-work is being done at the lowest point on the property,

and below where a large amount of surface ore was taken

out during the time the smelter was operating; thus mak-

ing It possible to cut with the drill the contact in which

the ore was found at a depth of about 300 ft. There is here

a 400-ft. iacline, from which a large tonnage of ore was

taken, but which is now filled with water. A good body of

sulphide ore was found in this incline, and It is believed

a larger body of sulphide occurs at greater depth, and to

open it would supply the character of ore required to

operate the smelter. There are on this property a number

•of houses for workmen, office buildings, and a fine hoisting

plant. The smelter is about a quarter of a mile from the

railroad tracks, but a spur will be put In It the plant is

again operated. The Keystone property, IV2 miles from

the Arizona United, is owned in Wichita, Kansas. Some
work is being done, and the vertical shaft has cut several

•good veins, one of which was partly explored last summer.

There is also on this property a deposit of iron ore, suit-

able tor flux. The Copper Chief properties, now Idle, are

operated by a vertical shaft, in dolomite, 300 ft. in depth.

Last fall several shipments of ore were made, but these

•did not prove satisfactory, as the ore contained a good deal

of zinc, which was shipped under a misapprehension.

There has been some good work done on these properties,

and considerable ore has been shipped from time to time,

mostly high grade. Dissension in the company has hin-

dered operations, but now that a partial reorganization has

been effected, matters may improve. The properties lie on

the great contact running through the camp, and orebodles

•of sufficient size and value to be profitable should be dls-

-covered. The Black Prince has been worked during the

last four years, with R. N. Bell, of Denver, as manager.

There is a vertical shaft 935 ft. deep, reaching water-level.

This shaft passes through successive strata of limestone,

but from the 850-ft. level the material is bluish and shows

copper. Several good veins were crossed by the shaft. A
Temple-Ingersoll machine drill Is in use, and there Is a

generator for lighting the premises. This is the only deep

work in the cam]), and the faci that it goes a little below

water-level is of great importance. Now the veins crossed

may be explored with probability of good results, and

sufficient water for all purposes is at hand. The work now
in progress consists of exploring the vein on the 650-ft.

nevel, and to acme extent the one at 900 feet.

NEW YORK

Hmericsn Electrochemical Society Meeting. — Hard Times in Wall

Street.—Dullness of Porcupine.—Copper Situation Unchanged.—

Debut of Miami in Exchange. — Elimination of Heinze. — Gold-

field Consolidated.—Nevada-Utah Merger.

The American Electrochemical Society met here this

week. On Thursday the Society visited the Laurel Hill

works of the Nichols Copper Co. and on Saturday the

Perth Amboy plant of the A. S. & R. Co. The meeting

was full of interest, and a large membership, including

those most prominent in this field, were in attendance. A
number of papers were read dealing with the electric fur-

nace and its application to commercial work, and the paper

by J. C. Clancy on his new cyanide process was brought up

for further discussion. The meeting as a whole was pro-

ductive of great interest.

This is one of the hardest seasons Wall Street has ever

endured. It is not so much the fact that there is no busi-

ness doing, as it is that Wall Street as a whole is just

like a factory owner with a big plant. Operation under

present conditions means a desperate loss; to close down

is Impossible. There has been no comment made upon the

men thrown out of employment or the branch offices dis-

continued, but many men of long employment in the Street

are being forced to seek new fields, and the retrenchment

all along the line has been drastic and is becoming even

more so.

The market in the mining issues has had its centre of

interest In the Porcupine stocks, though this week the trad-

ing has been strictly pre-holiday in character. The new

Canadian shares have elicited a great deal of public interest,

but the handling of the market has not been above crit-

icism. In nearly every case the offerings have suffered

sharp recessions from the subscription prices, with the re-

sult that traders have felt sate in taking the bear side. The

attitude for the present seems to be a waiting one, and

Porcupine will evidently have to show cause in full meas-

ure before its boom can be launched. The argument heard

on all sides is that foreign capital. Englishmen proverbially

'cold nosed' are going in; this is important to the prop-

erty owners, the fact remains that the share market in

New York has had a decided reaction and will undoubtedly

have further recessions in the absence of good news from

the camp.

The copper situation remains bad. The Increase as

shown by the figures of the Producers Association for last

month practically put an end to all talk of curtailment pol-

icy, and while no producer would be radical enough to

admit that he would like to see a further lowering of prices

such as would eliminate a large part of the high-cost cop-

per produced by those who can make no money at present

market, but who are working rather than face the cost en-

tailed by closing down, yet it is undoubtedly true that

such action would clear the atmosphere. There is no ques-

tion that there is a great deal of copper coming to the

market now that shows little or no margin of profit; to

revert to the doctrine of the survival of the fittest would

be primitive but radical and effective.

It has always been a matter of comment that the New

York Stock Exchange never made any particular effort to

cut into the business of the Boston Stock Exchange, but

allowed the latter to monopolize so largely the trading in

high-class copper stocks. Evidently, the acute conditions pre-

vailing are to bring about a change in this regard. This

week Miami Copper joined the small but growing group of

copper-mining issues on the 'big board'. The statement

made by the Miami, in atiplication for trading privileges,

shows 663,938 shares issued of a total of $800,000 (par value

$5) authorized: 1122 acres of land owned, of which 58 are

prospected and developed. Ore reserves are given as 18,000,-

000 tons of an average copper content of 2.58%. Equipment

consists of hoisting plant of 6000 tons daily capacity with

crusher plant and conveyor system of same capacity, con-

centrator of six units with a total rated capacity of 2000

tons. Cash on hand is $.'!51,059. Of the bond issue put

out by the company some months ago, there is now out-
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standing $1,433,000. It is said that the Consolidated Ari-

zona Mining & Smelting Co., which controls the old smelter

at Humboldt, Arizona, in addition to having rebuilt that

plant is to erect a custom smelter near Tucson, for the pur-

pose of taking care of the ores from the smaller properties

which need a custom plant. F. Augustus Heinze is said

to contemplate complete retirement from the field of copper

mining. To be sure, there is a hint that such retirement

is not wholly voluntary. Mr. Heinze has relinquished con

trol of the Davis Daly to the New England interests, and

the contemplated rejuvenation of Ohio Copper is dependent

upon the elimination of Heinze.

The Eastern market in Goldfield Consolidated has been

something of a disappointment during the current year.

There is no sign of decrease in the dividend, the showing

in earnings is as strong as it has been at any time since

the quarterly disbursement of 50c. was begun, but recently

it has seemed impossible for the shares to make any ad-

vance. It is quite plain that there is a steady liquidation

from some source, the shares being fed out as fast as the

market will absorb them. The merger of the Nevada-Utah,

Ohio-Kentucky, and the Prince Consolidated seems for some

unknown reason to have 'bogged down'. The merger was
evidently originally planned with the idea that the Nevada-

Utah interests should be dominant in the new company

which was to have been known as the Amalgamated Pioche

Mines & Smelters Corporation. The P«-ince and the Ohio-

Kentucky are now demanding that the deal be completed

by May 1 or be definitely abandoned. Announcement of the

completion of the merger has been made several times, but

in each instance some hitch seems to have interfered with

projected plans.

LONDON
Uurex Process. — North Broken Hill and Broken Hill Souih Silver.—

Satisfackry Development.—Stocks on Hand.—North Broken Hill.

— New Concentrator.

Progress at Broken Hill is a source of continual in-

terest. A new departure of promise is the acquiring of an

interest in the Murex magnetic concentration process by

Bewick, Moreing & Co., who will become managers of the

Murex company for Australia. W. J. Loring will join the

board. I have followed the process with keen interest and

have always considered that the management hitherto has

been rather lacking in engineering qualifications. The new
departure will therefore introduce an important element

into the method of carrying out the metallurgical idea.

South Blocks Extended is to adopt the process.

On several occasions recently I have referred to the ex-

ceedingly sound positions at the North Broken Hill and

the Broken Hill South Silver. These are the two brightest

spots on the Barrier range, and not only are the develop-

ments in the mines excellent, but the metallurgical plants

are perfect models in their way. At the Broken Hill South

Silver the new concentrating plant was completed at the

beginning of 1909, but was not at once put into commission,

as the directors had not been able to conclude a satisfactory

contract for the sale of the lead concentrate. After the

settlement of this question later in that year, another period

of inactivity was caused by the Australian coal strike.

Some of the zinc tailing used to be sold to the Zinc Cor-

poration, but since March 1910 the whole has gone to the

De Bavay company to be treated on joint account. The
Zinc Corporation and the De Bavay company are still

treating old dumps. The company is in prosperous con-

dition and nothing is now hindering the continuous work-
ing of the mine and plant. The amount of ore raised during
the latter half of 1910 was 179,117 tons averaging 14.9-7,

lead, 12.9% zinc, and 6 oz. silver. The concentrating plant

produced 28,162 tons of lead concentrate averaging 70.4%
lead, 5.5% zinc, and 21 oz. silver; and 84,428 tons of zinc

tailing averaging 4.1% lead, IS.2% zinc, and 3.7 oz. silver.

In addition 22,866 tons of slime was produced averaging
10.7% lead, 12.1% zinc, and 4.9 oz. silver, stored for future
consideration, and 43,760 tons of useless tailing averaging
2.2% lead, 7.7% zinc, and 1.4 oz. silver. The zinc tailing
was all despatched to the De Bavay company's plant, to-

gether with 11,548 tons of dump material; 11,420 tons of

dump material was also taken by the Zinc Corporation.

The developments in the mine during the half-year have

been most satisfactory and the reserve on December 31

was estimated at 3,000,000 tons. It is known in addition

that there are large amounts of ore not yet blocked out

in the mine between the 970 and 1070-ft. levels. The com-

pany also has 1,199,000 tons of dump material on band,

averaging 5.8% lead, 16.8% zinc, and 3.6 oz. silver, together

with 238,675 tons of accumulated slime, averaging 11.8%

lead, 14.7% zinc, and 5.8 oz. silver. The cost of mining,

filling stopes, and development was 12s. 8d. and of con-

centrating 3s. 6d. The income from the sale of lead con-

centrate was £212,591, and the receipts on account of zinc

tailing £32,089. The net profit was £67.800, out of which

£60,000 has been distributed as dividend.

Hap Showing Position of Broken Hill.

At the North Broken Hill mine the first part of the new

concentrating plant was put into commission in September

1909, and the remainder about midsummer, 1910. The pres-

ent capacity is 6000 tons per week, but this level has not

yet been reached owing to scarcity of mine labor. During

the half-year ended December 31 there was a continued in-

crease in the output and profit, and, what is equally im-

portant, most satisfactory development. During the six

months in question 132,626 tons of ore was raised, of which

the largest proportion, 56,690 tons, came from the 950-ft.

level; the remainder coming from the 500-ft., 600-ft.. 700-ft..

SOO-ft., and 1100-ft. levels. The amount treated in the

concentration plant was 136.044 tons, averaging 15.8% lead.

13.3% zinc, and 6.3 oz. silver, and 23,011 tons of lead con-

centrate was produced, assaying 70.8% lead, 6.67c zinc, and

20.2 oz. silver. The amount of zinc tailing produced was

67,757 tons, averaging 3.6% lead. 17% zinc, and 3.2 oz. silver.

This was sent to the De Bavay company's plant which is

situated just to the north of the mine. In addition 15.445

tons of slime was produced, assaying 12. 5*;^ lead, 16.,'?%

zinc, and 7.6 oz. silver, together with 29.831 tons of useless

tailing. It is of interest to note that a small plant has

been built for the treatment of the slime, and that the

results so far obtained are promising. As regards ore re-

serve it is estimated that there are 1,500.000 tons available

above the 1100-ft. level. At two points on this level the

orebody is over 70 ft. wide.
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General Mining News

ALASKA
KE-NAI PENINSULA

The KenaiAlaska Gold M. Co., the property of which

Is at mile 24 on the Alaska Northern railroad, which ex-

tends from Seward northerly 75 miles, has driven a 400-

ft. adit, by which bodies of free-milling ore have been

opened. It is said this ore samples about $30 per ton.

Some additional equipment has been ordered that will be

in place in a few weeks. Seattle capitalists have secured

the controlling interest in the Alaska Gold Quartz Mining

Co., embracing five claims on Willow creek, back of Knik.

The quartz is reported as being very rich and the three-

stamp mill which is now on the property will be increased

to a seven-stamp during the coming summer.

The Canadian interests behind the Alaska Northern are

planning to extensively develop the tributary territory, and

with the opening of the summer season expect to play a

most important part in the quartz development of that

Itortion of Alaska. Many experienced quartz miners are

making up parties for a thorough study of the Alaska

situation; these parties being largely drawn from Butte,

Montana, and the Nevada camps.

A party of Salt Lake mining men has been formed to

operate a large number of claims in the Lake McKinley

district, another section which is making a favorable show-

ing and which is just coming into life on account of the

fact that it is tributary to the Copper River road.

THE KOYUKUK

George Gregson. who mushed out to Gibbon from the

Koyukuk in February, reports much development on Sheep

creek where pay-dirt was found on the benches, and he

predicts a good clean up there this season. Good pay was

found, also, on Nolan creek, where several claims will be

worked this year. A Keystone drill is to be taken in this

spring for prospecting on South Fork. Work continued

through the winter in the Koyukuk camps, getting out pay-

dirt for summer sluicing.

PRINCE WILLIAM SOUND

Charles Crawford is building a stamp-mill at Valdez for

treating custom ores. The Valdez M. Co. is having an

adit-level driven alongside the vein in one of the wall:.

The ore disclosed contains gold, galena, and iron. The

Biglow brothers, with W„ D. Nutley, are outfitting at Chi-

tina for extensive prospecting and development work in

placer operations on Slate creek, which is 190 miles from

the new town of Chitina. They are making ready to leave

for the interior with a most complete outfit, and as this

country has not been extensively explored in the past, the

results are awaited with interest.

ARIZONA
C0CHI8E COUNTY

It is reported that plans have been made for the con-

struction of a new smelter by the Calumet & Arizona Min-

ing Co., consisting of McDougall roasters, two (JO-ft. blast-

furnaces, and five reverberatories. A definite announcement

is expected after the annual meeting. It is understood

that final plans have been made for reopening the Tomb-

stone Consolidated Mining Co.'s properties. Arrangements

have been made for retiring the indebtedness of the com-

pany, and the probable re-opening of the mines has greatly

encouraged the district as a whole. The Hershall is work-

ing a full force and the Bisbee Extension has five men at

work. The 300-ft. brick stack for the reverberatory fur-

naces and McDougall roasters at the Copper Queen smelter

Is in course of construction. The base is more than ?,'j ft.

in diameter, the walls being 3 ft. thick. The first 40 ft.

Is of red pressed brick and the rest is of tiling. It is

expected to oomi)lete the work early in July.

QKEENLEE COUNTY

The Shannon (formerly known as the Copper Belle) is

shipping a car of ore a day to the smelter at Clifton to

be used for smelting purposes.

MOHAVE COUNTY

The U. S. S. R. & M. Co. has made a substantial cash

offer for the Gold Road mine, after a thorough investiga-

tion by Jennings and Holden. The ore averages about $S

per ton and is suited to cyanidation.

PIMA COUNTY

(Special Correspondence.) — The announcement in the

Tucson Star of an enormously rich strike in the Arivaca

district is entirely unfounded. The Arivaca district is as

yet undeveloped and while the surface showings are

good and encouraging results are being obtained from

prospecting, no tellurium ore has ever been discovered and

no development work has been done in any other than the

Central Arizona.

Oceanic mine, which is an old, well known property, at

present shut down, pending a sale. The visit of Mr. Wise-

man to the district was not connected with business mat-

ters. The lease referred to in the newspaper account had

only a two-inch streak of ore. and after sinking on it tor

23 ft. the lessees abandoned it.

Arivaca, April 8.

PINAL COUNTY

Good vanadinite ore has been found in the Shamrock

mine in the Casa Grande district, and Mr. Meehan says

that he has a 16 ft. vein. The ore carries |5 per ton in

gold, 460 lb. of lead, and 216 lb. of vanadium pentoxide.

Vanadium ore also occurs in the Orizaba mine, a mile west

of the Shamrock.

CALIFORNIA
IILTTK t'OlNTY

(Special Correspondence.)—Within a short time a com-

prehensive test win be Aade of a new type of dry land

dredge in this district. The dredge, which is being con-

structed for L. N. Hearn and associates, will be provided

with a steam-shovel in place of the customary bucket line,

and will be mounted on rails, instead of floating on water,

ft is expected that the new type of dredge will facilitate

the profitable dredging of shallow ground, and also allow

the working of small acreages, where it would not be i)os-

sible to economically operate an ordinary dredge. The

new dredge will be given its try-out on land owned by

the firm of Rideout, Smith & Co. It is expected to have

the dredge in commission within a few weeks. Natomas

Consolidated is pushing work on its 15-cu. ft. dredge, re-

cently delivered at Thermalito. The completion of this

monster will be the first advent of the 15-cu. ft. type in

this district, although the Natomas is operating a sim-

ilar boat at Folsoni with success. J. C. Boyd, of Sacra-

mento, has been delegated by the Anti-Debris Association

to make another examination of dredging conditions at

Oroville. Mr. Boyd recently comi)leted an investigation, but

the anti-debrisites do not api)ear to be wholly satisfied.

In the Magalia district much work is going on. Eastern

people recently took a bond on the Eureka and are push-

ing development. At the Robbers Roost mine. E. H. Young
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and associates of New York are finding gravel of fair

grade.

Oroville, April 15.

INYO COUNTY

There is great activity at Keeler, following the discov-

eries which have been made in the leases on the Sam Kee
and Whittier properties, and a promotion club has been
organized to forward the development of the district. It

is reported that a 12-ft. vein of shipping ore has been un-

covered in the Sam Kee. Many leases are being let; the

first team-load of ore went over the new road on April 3,

and a 6-horse load of ore came in from the Shively on
Sunday. L. D. Gordon has taken a lease on the Cerro
Gordo and has about 500 tons of zinc ore ready for ship-

ping; work being confined to the 400-ft. level. A new rate

of $8.50 per ton from Keeler to Oklahoma has been secured.

It Is expected to ship a 20-ton car every day in the future.

KEBN COUNTY

The Guaranty Oil Co. has made an alliance with the

American Oil Fields Co. by which the former receives 120

acres of patented land in the Midway field, while the latter

secures 25% of the carrying capacity of the pipe-line to

be built to the coast by the Guaranty Oil Co. There is

great activity in the mines of the Rand district; the
Atolia has 100 men at work and more than 50 miners have
found work in new enterprises and old ones that are in-

creasing their forces. Edwin Higgins has been appointed
manager of the La Crosse mine. The Ajax is finding good
ore, and the Sunshine has good ore on the 200-ft. level.

The stamp-mill at the latter will soon be started again.

NEVADA COUNTY

Eighty men are at work In the Champion mines on Deer
creek, 20 of them exploring on the account of the North
Star Mines, which has an option on the property. It is

expected that the Morning Star and Siberia mines will

soon be re-opened. These promising properties have been
closed down for some time.

PLACEE COUNTY

The Beaver Dredging Co.'s dredge on Dry creek is mak-
ing rapid progress, and the necessary surface buildings

are being constructed. H. B. Morse is retimbering the

old Pioneer mine on which he has a bond. The stamp-
mill at the Herman will be increased to 30 stamps. The
sawmill will be started as soon as the roads are open.

The Last Chance mines are working 100 men and main-
taining a steady production. R. H. Young has struck some
rich ore in the Annie Laurie, and the clean-up from the
crushing of 18 tons at the Malmberg mill gave big results.

A shaft will be sunk at the Crandall mine and drifts

driven to cross-cut the ore which Mr. Norten, the superin-

tendent, has found.

PLUMAS COUNTY

Samuel Alebuster, of San Francisco, according to the

Plumas Independent, has taken a lease on an area covered
with tailing from the Crescent and Green Mountain mills,

and will proceed to cyanide it. Bids have been invited
for furnishing 1000 cords of wood and for hauling 5714

tons of freight, consisting of engines, boilers, and other
material from Keddie station to Crescent Mills.

(Special Correspondence.)—The Engels Copper Co. is

proceeding with the erection of a 50-ton smelting plant at

Light's canyon, 20 men being employed in installing the
machinery. Towers for a tramway, 7500 ft. long, have
been erected, and construction work on the tramway will

be resumed early in June. At the mine two shifts are
employed in development, and it is stated that an excellent
reserve of high-grade copper ore has been opened. The
blowing-in of this smelter marks the first effort at copper
smelting in this county, and it is expected that the close
of the year will find the company an important producer.
The company is controlled by the Engels brothers of San
Francisco. Several Eastern companies have also become
Interested in the copper deposits in the Genesee and Cop-
per Hill sections, and exploration has been productive of
satisfactory results. The Engels company has purchased

a 60-hp. automobile truck to facilitate the shipment of

supplies from the Western Pacific station at Keddie to

the mine, which is situated at Taylorsville in Indian val-

ley. The Plumas Power Co. was recently formed by San
Francisco people, for the supply of power to the mines
in the Indian Valley district. The company plans to

develop 1200 kw. Operations are about to be resumed at

the Gold Mountain hydraulic mine, near Quincy. A large

quantity of pipe is being laid. G. W. Fagg is superintend-

ent. Driving for the orebodies on the Seventy-Six portion

of the property is progressing steadily at the Plumas
Eureka, near Johnsville. This famous property, which
has paid $2,831,294 in dividends, is one of the premier
producers of the entire county. The Ebert quartz mine
has been acquired by the California Con. Gold Mines &
Exploration Co., an Arizona corporation.

Quincy, April 14.

SIIAST.A. COUNTY

R. T. White , has resigned as general manager for the

Balaklala company and will go to the Braden copper mines
in Peru. The farmers are awaiting the report by Mr. Gould
as to the amount of solids which are being removed from
the gases by the Cottrell process, and developments are

expected soon. George Bayhew, who was instrumental in

the sale of the Evening Star mine for $125,000, has taken

a bond on the Texas group, which has lain idle tor some
years.

SISKIYOU COUNTY

The Siskiyou Electric Light & Power Co. announces that

it will extend its lines to Klamath falls and Butte creek
valley. Work will be started on a 90-ft. dam to impound
the waters of the Klamath river and develop 30,000 hp.

The large amount of power which this will make avail-

able will permit the development of many enterprises

throughout the county. L. E. Buckner and Peter Walls,

who have a lease on the Overton mines on Cow creek,

made a rich strike last week, the ore taken out during
the week is said to have realized $7000. This mine has
been noted for years for its rich specimen ore.

TRINITY COUNTY

In our Trinity county news of April 8 it was stated

that the La Grange mine was included among several

properties which had been taken under option by persons

representing the Guggenheims; and we have been informed

since by P. Bouery, manager for La Grange M. Co., that

the statement was an error so far as it related to the La
Grange mine.

COLORADO
CHAFFEE COUNTY

The Low Pass M. Co.. owner of the Belle of Granite

mine, at Granite, has discovered rich ore in a 5-ft. vein,

which formerly yielded high-grade ore. The ore blocked

out is estimated to be worth $100,000. That on the

dump, placed there years ago, is considered profitable now
when treated by present milling methods. The equipment

includes an old mill which is to be improved with new
machinery. A water-power plant Is to be established.

CLEAR CREEK COUNTY

(Special Correspondence.)—J. R. Claypole, of Cripple

Creek, has been awarded the contract to drive the Lucania

adit 1500 ft. The electric-driven compressor at the Lamar-

tine mine has been purchased and will be placed in posi-

tion during the coming week. The heading Is now In a
distance of 4800 ft. The Old Town M. M. & T. Co. has

been organized to carry on development work, which will

be in charge of G. K. Kimball. Shipments are going out

from the Blue Ridge mines on Columbia mountain. The
50-ton concentrating plant will be started May 1.

Idaho Springs, April 10.

LAKE COUNTY (LEADVILLE)

The London mine, situated at a high altitude on Mos-

quito range, close to the line between Lake and Park

counties, is reported to have been subleased for a term

of 20 years to a syndicate of Eastern men, by which work

has been commenced. One of the projects of the syndicate
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is to put In equipment for electric power at the mine and

build a surface tramway to the property from Alma. An-

other is to open the great vein at 2000 ft. depth by driving

two crosscuts—one from the north side and the other

from the south side of London mountain. These cross-cuts

are to open the vein at widely separated points, which

will be connected by a drift on the vein. The old workings

are entered through a higher adit-level, and a winze that

was sunk from that level on the vein. When the two

projected cross-cuts shall have been driven, and connected

by a drift, the great working level thus established is

to be connected with the winze so as to secure ventilation,

and to permit the passing of ore from the old workings

to the haulage level. This plan, where worked out, will

serve to drain the workings and relieve the operators of

the expense of hoisting ore and waste. The London is

principally a gold mine, some of the ore extracted in past

years having been high grade. J. M. Kuhn is the original

lessee, who has subleased to the syndicate which Is to

undertake the work outlined.

The Leadville Chronicle estimates the output of zinc

carbonate ore at 250 tons per day, and anticipates an

Increase by May 1. The tonnage of zinc sulphide Is in-

creasing, a portion of which has to be concentrated before

shipping.

SAN JUAN COUNTY

Development work in the Gold King mine has been kept

up all winter, with the result that a large tonnage of ore

is now in the bins, and broken in the slopes. The mill

at Gladstone is being put in condition to operate, and
the Gladstone & Northerly railroad, which extends from
Sllverton up Cement creek to Gladstone, is being repaired;

also, accommodations for miners and mlllmen are being

provided. Within the next few weeks the mine and mill

are expected to be In operation. The Ledge Con. M. Co.,

with R. W. Hollis as superintendent, has performed im-

portant development during the winter, the result of which
Is that the shaft now has a depth of 517 ft., and drifts

In ore have been extended some distance both north and
south from the sixth station, showing the vein to be 5 to

6 ft. wide. The ore Is of profitable grade, carrying gold,

silver, lead, and zinc. Development on the third and
fourth levels has exposed new orebodies In those places.

The mill Is being provided with some new equipment, In-

cluding four jigs, set of rolls, and Callow tanks. The Sll-

verton Miner states that the Hamlet mine, situated be-

tween Howardsville and Eureka, Is to be worked this sea-

son under direction of Etienne A. RItter, of Colorado
Springs, consulting engineer for those having a bond on
the property, the price specified In the bond being $150,000.

SUMMIT COUNTY

The mine and mill of the Colorado-Toledo M. Co. are
operating at Collier mountain, near Argentine, the mill
being expected to treat 100 tons per day. The New Penn-
sylvania Mines Co. is having its mill repaired, and will

soon have it in operation.

telu:b COUNTY (cripple cbeek)

The Vindicator Con. Gold M. Co., owning about 80 acres
at the foot of Bull hill, near Goldfleld, is operating through
two principal shafts. No. 1 and Hull City, and is mining
at a depth of 1400 ft., having about 30 miles of develop-
ment. There is a working force of 200 men. The March
output amounted to 3540 tons of ore of an average value
of $30 per ton. Of this production, 2880 tons was taken
from the drifts and stopes tributary to No. 1 shaft, and
960 tons was hoisted at the Hull City, while 300 tons was
shipped by lessees at the Glorietta and other minor shafts.
The ore Is shipped to the mills in the valley. The mills
which are operating on Cripple Creek ores treated a big
tonnage in March, the Portland handling 10,000 tons, and
the Golden Cycle nearly 25,000 tons. The Cresson mine is

keeping up a production of 2500 tons of ore per month. It

Is reported that the United States Reduction & Refining Co.
has just put Into effect a treatment rate of $6.50 per ton
on ore sampling 3 oz. gold per ton or less, and $7 per
ton for ore containing an excess of 3 oz. gold, which

amounts to a reduction of 10% from former charges. It

is anticipated that this cut will be met by those operating

other plants.

IDAHO
LEMHI COUNTY

The Pittsburg-Idaho company, operating a lead-silver

mine at Gilmore, shipped 15,000 tons of ore to the United
States smelter at Midvale, Utah, between July 1 and April

1, which sampled 36% lead, and 15 oz. silver per ton.

The Pittsburg & Gilmore railroad, which extends from Arm-
stead, Montana, to Salmon, Idaho, has a branch line from
Junction to the vicinity of the Gilmore mine. New equip-

ment Is being put in at this property. A dividend of

$10,000 was paid April 12.

SHOSHONE COUNTY .

The Success Mining Co., controlled by H. F. Samuels, of

Wallace, and his Spokane associates, has paid all indebt-

edness, and recently paid a dividend of $15,000. The Suc-

cess mine, situated on the north fork of Nine Mile creek,
4 '4 miles from Wallace, is a producer of zinc and lead

ore. In the past the zinc product was of most importance,

but on one of the two veins a strong shoot of galena has
been opened on the lower levels which is giving the lead

output first place. The Monarch mine, situated in Mur-
ray district, Is producing 100 tons of ore per day, which
is being concentrated, and It Is announced that this ton-

nage wyi be doubled next month. The property belongs

to the Coeur d'Alene North Fork M. & S. Co., for which
E. P. Spalding Is manager. The main haulage level ex-

tends 3200 ft. into the mountain ridge between Pritchard

creek and Barton gulch, and this cuts the vein system at

a depth of 1400 ft. It is stated that a 250-ft. winze Is

to be sunk from this level. Other producing mines of the

Murray region Include the Black Horse, Jack Waite, Bear
Top, and Terrible Edith. The Paragon is considerably

developed and has some good bodies of ore.

MONTANA
BEAVERHEAD COUNTY

Recent reports from the Elkhorn district are to the effect

that the Central Group, owned by Dillon interests, has
eight veins, the largest of a width of 27 ft., the ore aver-

aging 4% copper, 12 oz. sliver, and $2 gold. There is

a plentiful supply of timber, and water-power is available.

The outlook for the new camp is very bright indeed.

LEWIS AND CLARK COUNTY

The annual report of the Strawberry Mining Co. shows
that 200 ft. of driving on the Daisy vein has exposed ore

averaging i\^ ft. wide and $10 per ton. The Mammoth

Southwestern Montana.

vein has also been cut and shows an average of about
$10 over 5 to 7 ft. The new mill was expected to start

on March 10.

SILVER now COUNTY

The North Butte has struck another vein which Is re-

ported to be even richer than any yet found in the prop-

erty. The vein was struck at a depth of 2750 ft. and is
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from 15 to 17 ft. in width, a large portion of the ore run-

ning as high as 22% copper. Like other flnds in the

North Butte, few particulars can be learned, but there

is no question as to the authenticity of the report, as a

prominent person connected with the company has acknowl-

edged the correctness of the story. However, no definite

statement will be given out. The Edith May vein is ex-

pected to be cut on the 2800-ft. level. The ore on the

1800-ft. level continues to be as rich as when first uncov-

ered, while on the 2400-ft. level the ore runs from 9 to

11% copper.

The Raven company is now driving on the 200-ft. level

of Snoozer. but so far as can be learned no ore of a com-

mercial quality has been found. A force of men is at work

in the Raven mine doing extensive develoi)ment work, but

if any ore has been found the management is keeping the

matter strictly quiet.

NEVADA
ESMEBAU).\ COUNTY

At the Goldfield Consolidated, J. W. Donnelly, the mine

superintendent, has organized a rescue team which is shown

at practice in the illustration. It consists of eight picked

miners, men who are most familiar with the underground

workings, furnished with Draeger oxygen helmets. Suit-

able training quarters have been provided, and practice is

Mine Rescue Team, Goldfield Consolidated.

held every change day. The men all take great interest in

the work. While Rescue Car No. 4 was in Goldfield, Sum-

ner S. Smith and his men gave this team thorough training

in the use of helmets and in first-aid work. The suit of

the Goldfield Consolidated against D. McKenzie for damages

sustained by a cave-in in the Mohawk while the latter was

operating it under a lease will be tried before three district

judges, sitting en banc, and their decision will be accepted

as final.

The Coalition Mining Co. produced bullion during March

to the value of $23,000, making a total since the first of

the year of $68,384.43. There is a steady increase in pro-

duction each month, and it is confidently expected to pay

the initial dividend before the close of this year. The
lower levels look better, especially the sixth.

I.YO.V e"0U>TY

It is reported that oil has been found in the well which
was drilled for the smelter at Wabuska, and high hopes

are entertained of being able to perhaps secure a supply

of fuel oil. A small crew is at work in the Nevada Doug-

las putting the raises and levels in shape to produce ore

as soon as the railroad is completed to the property and
the smelter is ready.

NYE COUNTY'

The March report for the Tonopah Belmont shows that

8295 tons was treated, 3957.323 oz. gold bullion and 386,-

626.10 oz. silver bullion were produced at a net profit of

1169,336.91. The March report for the Tonopah Mining Co.
shows that 14,078 tons was sent to the mill, with a result-

ing bullion recovery of $210,185. Concentrate to the value
of $51,360 was shipped, the net profit tor the month being
?147,678.

(Special Correspondence.)—The Big Four Leasing Co.,

operating on the Manhattan Big Four mine, has placed or-

ders for a 10-drill air-compressor, two Knowles pumps, and
other equipment. The compressor is of the Imperial type,

manufactured by the IngersoU-Rand Co. It is expected to

commence the installation of the equipment within three

weeks. The shaft is advancing rapidly and will soon attain

the 300-ft. point. From here lateral work will be pushed.

On the 220-ft. level a north and south drift is being ad-

vanced rapidly, and considerable ore is being extracted.

About 100 tons of ore is on the dumps, and this is being

increased as development continues. It is understood that

the ore showing has been so encouraging that the company
has decided to install its own mill. The War Eagle mill

is handling 300 tons of ore from the workings of the Dexter

L. company on Union No. 9 claim of the Dexter Consoli-

dated. At the Morning Star, George Durgin has started

the sinking of a new shaft. At a depth of 10 ft. a new vein,

one foot wide was discovered and is showing greater

width as developments progress. The old shaft is 135 ft.

deep, with encouraging showings. Durgin states that he

may install a small mill during the summer. Conditions

are generally improving in the Manhattan district, and
the outlook is for an animated summer. Several leases on

the Blue .Jacket property at Round Mountain report the

opening of ore averaging $20 to $40 per ton. A recent ship-

ment to the mill by the Gibson-Kemont-McVeigh lease netted

$47 per ton.

Manhattan, April 13.

The gross output of the mines of the Tonopah district

for the week ending April 8 was 8353 tons, of an esti-

mated value of $209,000. To this the Tonopah M. Co. con-

tributed 3350 tons; the Belmont, 2803; Montana, 1000;

Tonopah Extension, 980; West End, 200; and Midway, 50.

The district in general shows continued improvement.

J. R. Davis, manager of the Round Mountain Mining Co.,

will submit his report tor the year 1910-11 on April 17.

It will show that the company as well as the mine is in

better condition than ever before. On Feb. 28 the cash in

bank and bullion in transit amounted to $60,338.42, while

the ore blocked out in reserve amounted to 111,928 tons.

Contracts have been made for the machinery to increase

the capacity of the mill 50 tons per day. This machinery

is expected to be in operation within 60 days, with a re-

sulting one-third increase of the earning power of the mill.

J. P. Sweeney has sent circulars to the shareholders and

will probably attempt to gain control at the meeting.

OREGON
JOSEPHINE COUNTY

The Circuit Court tor the District of Oregon has handed

down a decision affirming that the United States may issue

patents to mineral claims within the grant of a military

road. This, by extension, would also apply to mineral

claims within the lands of the Oregon and California rail-

way grants.

UTAH
BEAVER COUNTY'

(Special Correspondence.)—This district is showing con-

siderable activity with the opening of spring. The South

Utah, which commenced operations in September 1910, has

made profits as high as $10,000 per month. This is a

good showing considering the fact that the ore is of very

low grade and that the mill has been treating only 700

tons per day. After many delays the 100-ton concentrator

of the Horn Silver has been started up. The ore treated

runs 10 to 12% lead, with 8 to 10 oz. silver. About 25,000

tons of this grade is stored in the old stopes and a large

additional tonnage is blocked out. so that there is suffi-

cient ore in sight to run for some time to come. Power

is generated in the company's steam-electric plant. The
operation of the mill will make practically no increase in

the working force, as a considerable amount of labor has

been required in the past to store the milling ore. A
5-stamp amalgamation mill has been erected at Beaver

City to treat the ore of the Sheep Rock mine. The mill

was brought over from Marysvale canyon. The Busy Bee,
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eight miles east of Beaver, and in the same mineral belt

with the Annie Laurie, is planning the erection of a 10-

stamp mill on Indian creek. The Imperial, near the South

Utah, has commenced a shaft which will connect with a

winze in one of the tunnels and give a depth of 140 feet.

Milford, April 1.5.

JUAB COU-NTY

(Special Correspondence.)—At the annual meeting of

the May Day the old officers were re-elected and the annual

report submitted. This shows that within the past year

the company has paid off the indebtedness with which it

entered the year, has shipped ore and concentrate of the

value of $70,000, done extensive development work, and

has $4000 in the treasury. One assessment of $16,000 was

levied. The new orebody found in the Eagle & Blue

Bell appears to be a continuation of the rich vein re-

cently opened by the Victoria. Work has been carried on

in It for about three weeks, and, although it does not

show the high value of the Victoria, the ore is of

good shipping grade. The King William has started a

new drift from its main level. The appearances are that

Beck Tunnel in its new drifts near the Uncle Sam lines

is above the large orebody that was opened by the latter

property, and sinking will be tried in an effort to find

It. A contract has been let to sink the Swansea shaft

another 150 ft. A drift will also be driven on the 1000-ft.

level. The Brooklyn Zinc Co. is in the process of organ-

ization to develop six claims near the Scranton. This will

give the district another zinc mine. Total shi|)ments for

the week from the district are 187 cars. Centennial Eureka

leading with 44 cars, and Iron Blossom second with 42.

The week previous there were 189 cars. Centennial Eureka

47, and Iron Blossom 46.

Eureka, April 15.

SALT 1,AKK COL.NTY

(Special Correspondence.) —Work on the 500-ton lead

l)lant at Tooele has been commenced. It is planned to

have the plant ready for operation by August 1. Lead

ore is already being shipped in, and about 2000 tons Is

now on the stock pile. The Utah Consolidated has in-

creased its shipment of copper ore, and is now sending

In 500 tons daily. About 800 tons per day Is being

treated. There are prospects that a flght for the control

of Utah Consolidated will be waged at the annual meeting
on April 18. The company earned only 4.35% during the

last year. Proxies are being sought to be used against the

present management at the meeting. The Utah Apex com-
pany has found 14 ft. of ore. running 30% lead in Its No. 2

workings. This company has been developing since the

mill was shut down last fall and has blocked out a large

tonnage of ore. In another portion of the mine a find was
made of ore carrying 6% copper, and 33% iron. The Bing-

ham-New Haven has declared a dividend of 20c. per share,

bringing the total up to $135,000.

Bingham, April 15.

.SLM.MIT COUNTY

(Special Correspondence.)—The Daly West has declared

a dividend of nOc. per share. The mill-men employed at

the Silver King Coalition concentrator have gone on a

strike for an eight-hour day. The men worked ten hours
when the mill was operating only one shift, but refused to

work more than eight when a second shift was put on.

(Special Correspondence.)—The American Exploration
Co., controlled by F. B. Bodfish and his associates, has
commenced the work of driving a cross-cut for 3C00 ft.,

the purpose of which is to drain various old mines of the

Alta camp, including the Copper, Prince of Wales, Daven-
port, Grizzly, and City Rocks at depths ranging from 600

to 1000 ft. The starting point is In Silver fork of Big
Cottonwood canyon, the course Is southerly, and the mines
referred to are situated on both sides of the divide that

separates Big Cottonwood from Little Cottonwood canyon.
One of the main objects is to tap the limestone-granite con-

tact on the Alta side. The advantage in entering this min-
eralized region by an ore-haulage and drainage adit from
the Big Cottonwood side Is the accessibility of that side

by a good wagon-road and its comparative freedom from

snowslides. This company has control of the American

Flag mine, at Park City, in which large bodies of low-

grade ore have been exposed during the last six months.

The building of a concentrating mill to treat those ores

is contemplated.

Park City, April 20.

WASHINGTON
FERRY COUNTY

(Special Correspondence.) — The Insurgent Gold Mining

Co. paid its first dividend March 31, of li/4c. per share,

amounting to $12,500. The Hope company has resumed
work at the winze on the Black Tail vein, below the adit.

A foot-wall assay of $113 was $61 in gold and $52 In silver.

A general sample assayed $55 in gold and $40 in silver. In

the North San Poll raise a black flint streak assays $30

per ton. In the back the pay-shoot is about 6 ft. wide,

and some of the assays continue high. The shaft is 128 ft.

deep. At a depth of 70 ft. a 2-in. streak was thickly

studded with native gold. The back of the raise is 90 ft.

above the adit-level, and there remains about 115 ft. of

the pay-shoot unbroken between the two workings. At

about 75 ft. up from the bottom of the raise the shoot was

from 10 to 12 ft. wide. At 45 ft. above the floor of the

adit-level a drift has been started to run on the course of

the vein, N. 30° W., to cross the streak going down from

shaft, on its rake northward.

The Imperator-Quilp Co. is sacking ore on the 500-ft. level

of the Quilp mine, from a body 12 to 24 ft. wide, which

averages about $200 per ton. On the adit-level samples

assay over $400, and run as low as $8 or $9 per ton. On
the 200-ft. level the pay-shoot is 28 ft. wide, and the daily

samples assay about $30 per ton. The 50-ft. level (where

the native silver was found). Is continuing about 5 ft.

wide. The mine is now sending out to the smelters about

25 tons per day. The Republic Mines Corporation Is ship-

ping now about 50 tons of ore daily. On the 600-ft. level

of the Surprise a streak 6 to 7 ft. wide assays from $20

to $40 per ton. The Knob Hill mine looks better than ever.

The heading of the north drift on the No. 2 level is still

in a good grade of ore. Smelter returns from five carloads

are as follows: Two cars assayed per ton 3 oz. gold and

10.70 oz. silver; total gross value, $65.56 per ton. Two
cars, 2.82 oz. gold, and 10.6 oz. silver; total gross value,

$62.91 per ton One car, 2.57 oz. gold, and 10.8 oz. silver;

total value, $57 per ton.

STEVENS COUNTY

(Special Correspondence.)—The drift on ore in the

Gem mine, on Toulon mountain. Orient district, shows a

breast of ore 7 ft. wide, assaying high in gold, some of

which is in free particles. The Orient Gold Mines, Ltd.,

is sinking a shaft, the ore opened at the bottom of which

contains chalcopyrite Intermixed with galena.

Orient, April 5.

MEXICO
GUANA.JUATO

The annual report of the Guanajuato Reduction & Mines

Co. for 1910 shows that during the year the company milled

an average of 19.000 tons per month, chiefly from the dump.

Milling and cyaniding costs show a marked reduction, and

after paying all expenses. Including 6% on its bond issue

of $2,800,000, the company earned a profit of $146,767. This

company is controlled by the American Finance & Secur-

ities Co. of New York.

The mill of the Tajo de Dolores has been completed and

is now in full operation. It has 40 stamps and the ore

is treated as slime by the continuous process. In the

mine, which is connected to the mill by a two-line tram-

way, enough ore has been blocked out to furnish a two

years supply. At the Peregrlna mine of the Guanajuato

Development Co. a large tonnage of ore from the Villal-

pando Is being treated. The Cubo M. & M. Co. has shut

down its mill. Unwatering at the Loreto mine has been

completed and three shifts will immediately be put at sink-

ing and cross-cutting. Good ore is being taken out of the

Santo Nino and shipped to the Dwight Furness Company.
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Personal

Professional men are invited to send news of their engage-

ments and travels. Such news is interesting to friends.

S. P. Shaw is in Lonon.

D. A. Lyon is in Europe.

Louis Janin is in San Francisco.

R. P. McLaughlin is in Wyoming.

R. P. Russell is in San Francisco.

H. C. HoovEB has returned to London.

E. F. BuRCHARD was at St. Louis recently.

E. G. HoTHORN has been in San Francisco.

C. A. Fisher was at Casper, Wyoming, recently.

Edwin Letts Olliveb has gone to Portland, Oregon.

F. J. H. Merrill is examining oil lands in Wyoming.

J. M. Callow has returned to Salt Lake from Arizona.

E. W. CAB.SON, of Los Angeles, is at Goldroad, Arizona.

J. Nelson Nkvius was in San Francisco and has gone to

Utah.

Ernest A. Haggott will be in Arizona till May, on min-

ing work.

E. B. Kimball is at the Adler Sanatarium, San Fran-

cisco, with a broken arm.

J. A. Burgess is superintendent for the Nevada Wonder
Mining Co., Wonder, Nevada.

Siegfried Maurer is assayer for the Long Valley Gold

Mine Co., at Quincy, California.

Jesse J. MacDonald is on an extended professional visit

to the San Juan oilfields of Utah.

Lyon Smith is mill superintendent for the Tonopah-

Liberty M. Co., Tonopah, Nevada.

L. B. Eames is visiting California in the interest of the

Dorr Cyanide Machinery Company.

H. F. Lef^vbe has returned to New York after an absence

of two months in Central America.

A. Bement has removed his office from Fisher building

to 206 So. La Salle street, Chicago.

W. L. Saunders delivered the Class Day Address at the

Michigan College of Mines, April 20.

F. O. Martin has returned to San Francisco from an

examination of the Lost Hills oilfield.

Glenn K. McKenzie is with the U. S. Reclamation

Service, in the vicinity of Pendleton, Oregon.

Ferdinand McCann is temporarily at Hostotipaquillo,

Jalisco, acting as manager for EI Favor Mining Company.

F. 0. Jasmer, superintendent of cyanidation for the

Yoquivo Development Co., Chihuahua, has been visiting

San Antonio, Texas.

Joseph Jafea, of Denver, Colorado, gave ten lectures on

'American Mining Law' at the Missouri School of Mines,

from March 20 to March 25.

Paul W. Gaebelein, formerly with the Golden Cycle

Milling Co., is now consulting engineer for the Colorado

Metals Extraction Co., of Denver, Colorado. He will be

assistant to W. L. Bain at the Denver plant.

Samuel Calvin, who died at Iowa City, April 17, was
born in Wigtonshire, Scotland, in 1840. He removed to

Iowa when but a boy, and is best known for his work as a
professor in the State University of Iowa and as State

Geologist. The comprehensive reports on Iowa geology
made by the present Survey have all been written under
his supervision and the present advanced state of knowl-
edge regarding the mineral resources of that State is

largely due to his energy and ability. He was a man of

high ideals and singularly lovable character who devoted
himself unselfishly to his profession. He leaves a record
of clean, honest work, and of distinguished service.

Market Reports

LOCAL METAL PRICES.
San Francisco, A prll SO.

Antimony 12-12Jic
Electrolytic Copper_ 14— ISJ^c
Pig Lead 4.75-5.70c

QiUcksUver (flash) 51

Tin Ib-MSHc
Spelter _7—75-4C

ZlncduBt, 1400 lb. casks, per 1001b.,8malllot8 89.60—9.75; large (7.50—8.50

Date
Apr.

METAL PRICES.

By wire from New York.
Average dally prices in cents per pound.

Electrolytic
Copper.

13 12.00

14 12.00

15 12.00

16 Sunday.
17 12.00

18 12.00

19 12.00
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Book Reviews
Any of the books notiijed In this column are for sale by.

or can be procured from, the Minino and Scientific Press.

Motion Study. By Frank B. Gllbreth. 5% by 8 in. Pp.

116. III., index. D. Van Nostrand Co. New York, 1911.

Price, $2. For sale by Mining and Scientific Press.

In this book are told in detail the methods used by Mr.

Gilbreth in standardizing bricklaying. It Is part, and a

most important part, of the growing literature of 'efficiency

engineering.' The methods used are widely applicable.

Crippi.e Creek Mixes Yearbook. 1911. By Colorado

Springs Mining Stock Association. Distributed by the

Frank Hervey Pettingell Co., Colorado Springs. Price, 25

cents.

This Is an official summary of the certified reports of all

the listed companies operating in the Cripple Creek dis-

trict. It is an invaluable handbook for those interested in

Cripple Creek mines.

Lockyeb's Diagram for Cyanide Operations. 30 by 36

inches. Price $2.50. For sale by Mining and Scientific

Press.

This is a particularly convenient wall diagram, showing
by inspection the solution content of any vat through a

wide range of depth and diameter. It is clearly printed,

mounted on heavy linen, with a varnished surface, so that

it may be posted at any place in the mill convenient for

easy reference. How much cyanide is required to bring

the solution up to any required strength can be found by
inspection, and the diagram should prove very useful to

cyanide engineers.

Elements of Geology. By Eliot Blackwelder and Harlan
H. Barrows. 8vo., Pp. 475, III., index. American Book Co.,

New York, 1911. Price $1.40.

This is a thoroughly new textbook. As the authors state,

it is neither a manual nor reference book, but it is well de-

signed to rouse and hold the interest of the intelligent be-

ginner. The material is fresh, well written, and well illus-

trated. It is the sort of book that, in the hands of a good
teacher, can be used with high school pupils, or without a
teacher can be recommended to the mature prospector or
others who want to know the elements of the science of
geology.

Smoij:v's Parallel Tables of Logarithms and Squares.
By Constantine Smoley. Sixth Edition. 5 by 7 in. Pp.
174; flexible back. The Engineering News Pub. Co., New
York, 1911. Price, $3..50. For sale by Mining and Scientific

Press.

The new edition of this well known work includes a
table of natural functions giving the sine, cosine, tangent,
cotangent, secant, and cosecant by intervals of one minute.
Other additions are tables of squares, cubes, square roots,

cube roots, reciprocals, areas, and circumferences of circles.

The book is convenient in form, and well printed, with
type that is unusually large and clear for a pocket book.

Elementary Chemistry for Coal-Minino Student.s. By
L. T. O'Shea. Pp. 319, 111., index. Longmans, Green £ Co.,

New York, 1911. Price $1.80.

This is not a textbook of chemistry, but a compilation of
the parts of chemistry related to coal mining. Mr. O'Shea,
who is professor of applied chemistry in the University of

Sheffield, has made good selections as to the material to

be included and a helpful book is the result. It is not, how-
ever, as elementary as might be inferred from the title,

and the men who most need it, in America at least, will not
always And the text simple. However, the subject itself is

complex, and that the book should be full and accurate is

more important. The book is well printed and bound and
la the best one available in its field.

Recent Publications

British Guiana. The Permanent Exhibition Committee
has recently sent out leaflets describing the 'Rice Industry,'

'Sugar Industry,' and 'Balata and Rubber Industries.'

Stratigraphy of the Older Pennsylvanian Rocks of

Northeastern Oklahoma. By D. W. Ohern. State Uni-

versity, Oklahoma, Research Bull. No. 4, Pp. 40, map. Nor-
man, 1910. A resume of results of a systematic re-study of

the region.

Report of the State Engineer. [California.] Pamphlet.
Pp. 180. Sacramento, 1911. This report covers the period

from November 30, 1908, to November 30, 1910, and deals

with harbor work, river control, road construction, topo-

graphic surveys, water supplies, and similar subjects.

Departments of Mines (Canada), reports recently issued

include: Bulletin No. 5, 'Magnetic Concentration Experi-

ments,' by George C. Mackenzie, 27 pp. 'Investigation of

the Peat Bogs and Peat Industry of Canada,' by Alfred

Aurep, 44 pp.. 111. This is a description of five Canadian
peat bogs, with appendices describing the manufacture of

peat powder in Sweden, the Aurep peat-machine, and the

Ekenberg wet-carbonizing process, followed by a transla-

tion of Eleknud's pamphlet, 'A Solution of the Peat Prob-

lem.' It is accompanied by maps of the bogs and six

plates.

Proceedings of the Australian Institute op Mining En-

gineers. Vol. VIII, No. 1. Januarj? 1911. The principal

papers of interest in this number are 'A Standard of Ade-

quate Ventilation at Metal Mines,' by F. Reed; 'Precipita-

tion of Gold and Silver in Cyanide Solutions of Carbon,' by

R. K. Cowles; 'Estimation of Tin in an Ore,' by R. G.

Morgan; 'Metallurgical Processes of the Waihi Grand Junc-

tion Gold Co., Ltd,' by A. Fyfe; 'Pumping Machinery for

Mines,' by W. Percival Gauvain; 'The Thames-Hauraki

Pumping Plant,' by A. C. MacDiarmid; 'Milling and Treat-

ment at the Waihi Mine,' by E. G. Banks; 'Mining Methods

at the Waihi Mine,' by J. L. Gilman and W. H. Johnston.

United States Geological Survey publications recently

issued include: 'The Production of Sand-Lime Brick in

1909,' by Jefferson Middleton: 'The Production of Gems and

Precious Stones in 1909,' by Douglas B. Sterrett; 'The Pro-

duction of Abrasive Materials in 1909,' by W. C. Phalen;

'The Production of Borax in 1909,' by Charles G. Yale; 'The

Gypsum Industry in 1909,' by Ernest F. Burchard. Bulletin

No. 439, 'The Fauna of the Moorefleld Shale of Arkansas,"

by G. H. Girty. Water-Supply Paper No. 270, 'Surface

Water-Supply of the United States, 1909. Part X, The

Great Basin,' by E. C. LaRue and F. F. Henshaw. Geologic

Atlas. Sewickley Folio, Pa., by M. J. Munn. The topo-

graphic maps named below were issued during August,

September, October, November, and December 1910: Bath,

New York; Briceville, California; Carlyle, Illinois; Clay

City, Indiana; Coahoma, Mississippi; Dundee, Mississippi;

Eaton, Colorado; Fayetteville, West Virginia; Fort Bayard

special. New Mexico; Fowlerville, Michigan; Greenwood

Lake, New Jersey-New York*; Hardinville, Illinois; Jones-

town, Mississippi; Knights Landing, California; Leadville

special, Colorado; Leavenworth, Kansas^issouri; Lincoln,

California; McComb, Oklahoma; McConnellsville, Ohio;

Marcuse, California; Murphysboro, Illinois; New Hope.

California; New Kensington, Pennsylvania; Nicolaus, Cali-

fornia; Okawville, Illinois; Pikeville special, Tennessee;

Princeton, Kentucky; Quincy, Washington; Ramapo, New
York-New Jersey; Red Rock, Washington; Roseville, Cali-

fornia; Sheridan, California; Southern California; Sutton

special. West Virginia; United States base map (a wall

map in 3 sheets) without contours, 49 by 76 in.'*; Vernon,

California; Walnut Lake, Mississippi; Winchester, Wash-

ington; Yosemite National Park, adm. map (bound edition).

•New editions.
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THE GARDNER CRUSHER

The range of material that may be handled to advantage

in disintegrators is rapidly widening. Originally machines

of this type were used only for soft material, but now hard

clinker and cemented gravel are put through them suc-

cessfully. The applicability of crushers of this type, in

connection with jaw crushers and tube-mills, to quartz

•milling is attracting attention. The Gardner crusher is

illustrated in the cut below. The shaft is designed to be

driven 1000 to 1200 revolutions per minute, and the mov-

able arms or beaters shown in the figure are made of the

best manganese steel. Below them is a perforated plate,

and inside the top are ribs of extra hard metal that can

be moved down near the beaters in the case of wear. The
secret of the high capacity and low repair cost of the

machine lies in the fact that the rock is forced to do its

own crushing, by making one piece strike another. As
explained by the builders, when a stone falls into the ap-

paratus it is seized at once by one of the cranks and broken

into pieces. The beaters break the stone while giving way
to it, and the chips are immediately caught by the follow-

ing crank, which acts on them with still greater force.

Moreover, under the impulse, the material is thrown against

other pieces of the same character, and in the midst of the

vortex of iron formed by the cranks a nucleus of matter to

be crushed is produced, which is carried along by the cen-

trifugal force, belabored and pounded as in a cyclone. If

the material to be crushed offers too much resistance, the

cranks, owing to their mobility, turn on their axles, by

which they avoid breaking. It is to be observed also that

the hammers never strike, any part of the crusher. The
explanation of the low motive power required by the

Gardner crusher ift proportion to its high yield, lies In the

fact that the cranks act as does a fly-wheel. It is the im-

pact and the friction of one piece of material against the

other which does the work. There is no part of the crusher

where the material to be crushed can act as a brake.

The makers, the Gardner Crusher Co., 556 West 34th

street, New York, give the following table of capacities for

crushing cement:

1 2 s
Feed, Inches 4 by 8 6 by 10 10 by 12
Weight 17001b. 1^$ tons 3 tons '

Speed 1000 rev. 900 rev. 800 rev.
Power required 7-10 hp. 12-15 hp. 2D-:i0 hp.
Capacity per hour 3 tons 9 tons 25 tons

(Everything passing through
Fineness -j the 20-mesh screen; about 60'*

( passing through tbe 100-mesh.

OLDS GASOLINE MINE HOIST

The engine or power plant of the Olds hoist consists of

a multi-cylinder gas-engine of t'he fourcycle type. The
cylinders are cast in pairs, out of the best material that

money can buy. These cylinders are annealed to take out

all casting strains. Then they are bored and ground to a
perfect finish. The pistons are ground into the cylinders,

first under auxiliary power, then finished under its own
power. The crank-shaft is a hammer forging, with extra

large crank and wrist-pin bearings. The valves are of

ample dimensions. The carburetor is of perfect design.

The ignition system is the 'jump-spark' with both dry bat-

teries and magneto, and two spark-plugs for each cylinder.

Ignition troubles are thus positively avoided.

The main working parts of the engine are enclosed in a

dust-proof crank-case. Inside the crank-case is a bath of

lubricating oil, so all the main working parts are self-

lubricated. There is not a single moving part of the en-

gine, except the fly-wheel, that is not protected from dust.

Accessibility to all moving parts for either inspection or

repairs is provided. The entire engine can be taken from

its frame by the removal of four bolts only, without dis-

turbing another part of the hoist. As no moving part of

the engine is exposed, there is no oil flying about, nor is

there any condensed steam or water dripping.

Unusual safety devices are provided in ease of the fail-

ure of the brakes. Two powerful brakes are placed on the

winding drum, assuming effective and positive action if

everything else about the hoist should fail. One of them

can be used afe an emergency brake. The clutch lever is

operated by hand. When the clutch engages, the engine

automatically runs up the speed, and when the clutch is

disengaged the engine automatically throttles down to slow

speed. At any time after the clutch is engaged, the en-

gineer can throttle the engine by hand to any speed he de-

sires. He cannot, however, make a mistake and run his

engine too slow or too fast, as this is governed by a

mechanism that operates with the clutch.

The manufacturers claim the maximum of fuel economy

and that their hoist is the only one using gasoline for fuel

that permits of hoisting different loads at different speeds.

The bulletin issued by the makers of this hoist, the Seager

Engine Works, Lansing. Michigan, gives a number of testi-

monials from mining companies.

The Sterling Lubricatoe Co., of Rochester. New York,

announces the removal of Its factory to Norwich, Con-

necticut, where the shops will be combined with those of

the Uncas Specialty Co., the new combination to be known

as The Sterling Machine Co. The increased shop capacity

and generally improved manufacturing facilities will allow

room for expansion and furnish better service for the

trade.

The Hodgens-Gbeene Co. announces the opening of offices

at 401-3 State Savings Bank building. Butte. Montana, for

the purpose of engaging in general mining and irrigation

engineering practice, the exploitation of agricultural and

timber lands, mines, irrigation projects, and water-powers,

and the management of mining enterprises.
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EDITORIAL

STATE GEOLOGISTS heave been meeting at Wash-
ington in conference with the Director and

other officers of the United States Geological Survey.

ENGINEERS will have large part in the building

and conduct of the Panama-Pacific exposition.

Tlie choice of Mr. Charles C. Moore to conduct the

enterprise is not only excellent in itself, but a com-

pliment to the profession.

OUR excellent contemporary, The South African

Mining Journal, celebrated its twentieth anni-

vci'sarj- on Ma'-ch 18, with a special number of

unusual interest. The Journal has a record of

achievement of which it may well be proud. We
extend congratulations and good wishes.

SETTLEMENT of the libel suit of Bayliss v. S.

Pearson & Son, Ltd., growing out of trouble

over management of the Mexico Mines of El Ore,

Ltd., has been announced. The defendants dis-

claimed any intention of making imputations re-

garding the personal honor or character of Mr. R. T.

Hayliss, intending only to criticize his management
of the mine. Apology having been offered and ac-

cepted, the suit was dismi.ssed.

PORCUPINE will probably be the liveliest gold-

mining camp in America this summer. Com-
pletion of the railway will make it easily accessible

to the great cities of the East, and enough has beisn

done to demonstrate the presence of large quanti-

ties of gold ore of a character almost ideal for treat-

ment. It is true that as yet little is known as to

the depth to which the ore-shoots extend, but a

body 300 feet wide at a depth of 100, and. when
earefulh' sampled, found to assay more than $10

per ton, is itself a sufficient basis for considerable

mining activity. Even making allowance for the

tendency of decimal points to stray from their

proper places, it is clear that much ore of workable

grade is present. We print this week a careful de-

scription of the deposits, written by Mr. Reginald

E. Hore, instructor at the Michigan College of Mines,

who is well qualified to discuss the geology of the

new district. The boom in Porcupine stocks that

started in New York has been temporarily checked.

This is not an unmixed evil, since in the list of pro-

moters were the names of nearly all those who did

mo.st to discredit Nevada a few years since. Ontario

does not need the help of these adventurei-s. and as

for their clients, it may be worth recalling that,

while lost woodsmen have often found porcupine

meat a savory delicacy, the live animal presents but

a prickly exterior to amateur huntsmen.
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Zinc Smelting Problems

The metallurgy of zinc is, in manj' particulars,

so peculiar that it eau be authoritatively discussed

only by a specialist. We have taken pleasure, there-

fore, in presenting in this, and in our issue of April

15, the review of modern zinc problems that consti-

tuted Mr. H. Livingstone Sulman 's scholarly address

as president of the Institution of Mining and Metal-

lurgy. As befitted the occasion, the review is com-
prehensive, in that it covers all phases of zinc reduc-

tion, and includes summaries of progress through-

out the world. In the United States those portions

of the address will be read with especial interest

that deal with the various flotation processes.

Though the principle upon which these processes

are based, was discovered at Denver by a school-

mistress while washing sample bags belonging to

her brother, an assayer, flotation processes have
never been applied on any large scale in the United

States. There are undoubtedly large bodies of ore

here that can be treated by such processes, but up
to the present other means of meeting the situation

have been preferred. Such American engineers as

have been interested in flotation, Messrs. Hoover,

Nutter, and others, have been busy making avail-

able the great bodies of zinc residue in Australia.

Recently a corporation has been organized to ex-

ploit flotation processes in the United States, and
doubtless mills will be built in various parts of the

country. To a certain extent these processes will

come into competition with ore-dressing by means
of magnetism and static electricity, but in a broader

way the fields are distinct. It is difficult, for ex-

ample, to think of a flotation plant competing in

the Wisconsin field where small units, cheaply built,

and requiring the minimum of skilled attention, now
operate so successfully. In the Western States

where more complex ores occur and gold and silver

as well as zinc dust must be taken into account,

there is a broader field ; and in the West there is

much zinc now going to waste. A few years ago the

feed of one of the large lead-concentrating plants

in a Western State contained within one per cent

of as much zinc as would then have rendered the

whole operation profitable at Joplin, Missouri, and
yet no zinc was saved. Even now there is need, in

more than one mill, of a supplementary zinc-saving

plant. As Mr. Sulman states, magnetic concentra-

tion has usually been applied only to dry ores, and
the problems involved in handling wet pulp under
magnets are numerous and difficult. As early as 1905.

however, at the plant of the United States Zinc Com-
pany at Pueblo, Colorado, machines Avere in use that

accomplished this feat. The practice was unusual,

and, so far as we are aware, has not been introduced

elsewhere. Progress has been rather along the line

of better separation of dry ores previously concen-

trated by ordinary wet processes and improve-
ments in standard methods of zinc smelting. While
American spelter-makers have, perhaps, introduced
nothing of great novelty, they have made most im-

portant improvements so that zinc smelting is no
longer far behind other methods of furnace work.
The hydraulic-pressed retort is but one of manv

minor improvements that collectively have raised

standards from the old days of hand-fired furnaces

with eighty per cent recovery of metal and no by-

products, to that in such plants as the Depue works
of the Mineral Point Zinc Company. Mr. Sulman 's

statement of the advantages of briquetting as

against charging with ordinary pulverized material

is worthy of careful consideration, though at plants

where charges are mechanically mixed, and properly

dampened and loaded into the retorts, it is entirely

possible to satisfactorily treat ores high in lead and
iron without briquetting.

Perhaps the most marked development in Amer-
ican methods of handling complex ores is exempli-

fied in such plants as those at Canyon City, Colo-

rado, and in eastern Kansas, where ores are burned

with forced draft, the zinc and lead oxides, mixed

with some sulphate, being caught in bag-houses and
used as a basis of paint, while the cinder left on
the grates, and containing copper, gold, and silver,

is smelted in ordinary blast-furnaces. The oxide,

it is true, is not so well adapted to paint manufac-

ture as is that made at regular oxide plants, but

it finds a ready market and the process meets cer-

tain situations well. Mr. Sulman mentions Mr. H.

Pape's plan of forming an oxide of zinc first and
using this in retorts for making spelter. This was
done a half-dozen years ago at the Bertha furnace.

Pulaski, Virginia, by Mr. J. A. Van Mater. Having
on hand a large quantity of calamine tailing con-

taining api)roximately twenty per cent zinc, Mr.

Van Mater burned it to oxide, obtaining thereby

an eighty per cent product excellently adapted to

sweetening regular furnace charges, and saving

many pounds of otherwise worthless material. In

a sense he used the oxide furnace for fire concen-

tration, and its po-ssibilities in this direction are

perhaps worthy of study. In the Appalachian re-

gion flue-dust from the iron blast-furnaces contains

much zinc and is regularly saved and sold to zinc

smelters. In this there is the germ of a proposed

method involving treatment of zinc ores in blast-

furnaces, saving the dust, and reducing it in re-

torts. Whether this will ever be done regularly is

uncertain, and the progress being made in direct

treatment electrically somewhat reduces the proba-

bility. In that connection may be mentioned two

papers by Mr. F. T. Snyder that will be read with

interest by all concerned with zinc reduction. In

the first, on 'The Reliability of Electric Furnaces

for Commercial Work', read before the Chicago sec-

tion of the American Electrochemical Society, Jan-

uary 20. he presented a startling picture of the

extent to which electric furnaces have been intro-

duced already in commercial work. The second

paper, read at the recent New York meeting of the

same societ.v. went into the details of 'The Con-

densation of Zinc'. That the Canadian commission

which is investigating the zinc situation, has in

mind the possibilities of electric smelting, is known,

and that something feasible in that direction may

develop is hoped. In the meantime metallurgists

are greatly indebted to Mr. Sulman for his full and

fair review of the present situation.
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Modern Zinc Problems

By H. Livingstone Sulman

(Continued from page 518)

*The slime problem has been studied by Horwood.

•who operates by supertieially attacking one class of

sulphide particle, while leaving the surfaces of the

other unaffected, and thereafter submits the product

to oil flotation. He usually employs heat to elfeet

this differentiation, a low calcination temperature

oxidizing the surface of the galena, while the blende

remains unaltered. The Minerals Separation method

is preferred for the subsequent differential flotation,

owing to its ability to deal with slime mineral. In-

deed, a certain proportion of mineral slime is essen-

tial to the formation of a coherent froth in this

particular oil process. The device of 'deadening'

the surface of but one or two different sulphides

Horwood has shown may be accomplished by chem-

ical as well as by physical means. His process has

been successfully used in certain instances, though

the handling of powdery slime in the furnace, main-

taining the temperature within the somewhat nar-

row range permissible, and the consumption of

somewhat large rniantities of acid in subsequent

flotation, are diflficulties which at present tend to

limit its application. I believe, for exampk. that

it has not been found applicable to the Tasmanian

type of ore. Nevertheless, the modification of the

surface nature of mineral particles, either in a pos-

itive or negative direction in regard to differential

flotation, is a principle which is receiving much at-

tention.

It is quite possible that the sphere of usefulness

of oil concentration will be considerably enlarged

by special preliminary treatments in eases where

the raw ore does not lend itself to the direct appli-

cation of the process. In this connection Dick's

process for the treatment of oxidized copper ores

must be mentioned. He finds that by heating such

material to a comparatively low temperature in a

reducing atmosphere, and cooling it in the same,

the copper mineral is converted into finely divided

metal or into a form capable of ready oiling and

flotation. In this simple manner excellent extrac-

tions may be obtained on ores hitherto beyond the

reach of all but leaching methods, which, owing to

local conditions, are frequently incapable of eco-

nomical application. As so often insisted U7>on. no

process is likely to have a monopoly of employnient.

even upon a comparatively narrow range of ores.

but it may meet special cases with completeness.

That under mention will also be watched with in-

terest in its competition with the so-called 'metal-

lizing' process on ores of similar character. Fur-

ther methods for the proximate separation of min-

erals require some consideration.

Magnetic separators employing fields of high in-

tensity, and applicable to substances of a low range

of magnetic permeability, have still a wide range

•Presidential address delivered before the Institution of

MininK and Metallurgy. Marcli 22.

of usefulness. The Wetherill and Mechernich ma-

chines both attained to considerable success in the

earlier treatment of Broken Hill middling. I take

the following figures from my note-book as show-

ing what was achieved by one of them a few years

since. The material to be concentrated contained

•29.9% zinc, 8.6% lead, and 12 oz. silver. Two
products were obtained: one 44.7% of weight of

the whole being a 'leady blende' carrying 36% zinc,

12.9%, lead, and 15i/i oz. silver, and the other

(20.7%) a blende of 45% zinc, 8.3% lead, and 13

oz. silver. These when mixed yielded a product

amounting to 65% of the total, assaying 39.1% zinc,

11.05% lead, and 15 oz. silver. This is equivalent

to recoveries of 88.5% zinc. 87% lead, and 81 7o sil-

ver, subject, however, to the usual drawback of a

decreased price for the two latter metals. These

results have since been exceeded only by oil con-

centration. Hitherto magnetic separators have

been confined to the treatment of dry ore, and how-

ever well designed, have always given trouble on

account of dust, which is particularly objectionable

and dangerous with leady ores. "Wet types have

been extensively experimented with, and Mr. Ull-

rich has lately introduced a multipolar ring machine

for the treatment of ore pulp. It claims the intens-

ity of field of the older types, and by the applica-

tion of certain devices overcomes the difficulty of

removing small particles from a liquid. Several of

these machines are already working, and their pos-

sibilities in regard to slime mineral are also receiv-

ing close attention.

Electrostatic methods for the separation by elec-

tric repulsion of good conductors (such as certain

metallic sulphides, pyrite, chalcopyrite, galena, chal-

eocite. native metals, graphite, magnetite, and hem-

atite) from poor conductors (the silicates, carbon-

ates, oxides, and sulphates—also zincblende) are re-

vived in the Huff machine and process. The first

of these processes to be applied in practice was

that of Blake and Morscher. in which separation

was effected by a revolving electrode energ'zed by

direct sparking from a Winishurst static machine.

To these inventors is due the credit of having been

the first to introduce a commercial separator on

the electrostatic principle. This was followed by

Sutton and Steele; in their machine the electrode

was charged inductively by a brush discharge, and

was furnished with an ingenious interrupter where-

by any desired degree of saturation of the separat-

ing roller could be obtained to suit the varying elec-

trical capacities of the minerals to be separated.

.\n electrostatic generator was also employed in

this type. The main advances in the Huff machine

are in the employment of a dynamo-current of suit-

able intensity, and the discarding of electrostatic

generators of the Wimshurst type. The separator

is thus capable of adjustment to any required

strength of electrical field, and is less liable to in-

terference from climatic conditions. In other par-

ticulars it follows previous designs. The limiting

factor of electric separators is, so far, their inabil-

ity to handle fine powders, and their liability tr

dust trouble unless the dust be first removed.
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After the earlier failures of the centrifugalma-
chine applied to large-scale metallurgical opera-

tions, many may have regarded such methods as ob-

solete, but fresh applications appear possible where-

in prominence is given to grading effects little ap-

parent in the shallow basket machine. An interest-

ing apparatus is now on trial. It consists of a long

non-perforated cylinder, provided with top feed and
bottom discharge devices, the whole rotated from
suspension bearings at a high speed. In this elon-

gated drum very marked differences in the classifica-

tion of particles according to their mass are made,
whereby it is claimed that even china clays may be

graded with a considerable range and sharpness;

even from the best clays it separates some residual

mica, otherwise practically impossible, and can also

convert portions of inferior clays into products of

high class. I have tried it experimentally on other

materials and obtained evidence of a good separa-

tion. As the grading action depends on length of

flow in relation to mass of particle, it is possible

that, for some ores, we may have in this appliance

the elements of a new machine for slime concentra-

tion. Other inventors are still hopeful of the direct

concentration of mineral from slime by traveling-

belt vanners, and more than one such apparatus is

undergoing large-scale trials in England.

In the mechanical treatment of slime, whatever
may evolve, we reach the limit of proximate methods
of separation. No crushing method of separating

one mineral from another with which it is in close

physical association can ever be perfect. Whether
it be of sulphides from each other, or of either from
gangue, the cleavage is always more or less im-

perfect, as the microscope demonstrates. Even
sufficiently separated mineral particles will be likely

to retain other chemically combined metals, as silver

in blende, for example. This is the departure point

of smelting and hydrometallurgical methods, which
nevertheless are also subject to their own peculiar

limitations. The smelting of complex ore suffers

from two main disadvantages: upon the one hand
their reduction in the lead-blast furnace is hindered

by the presence of an undue amount of zinc, which
usually calls for special amounts of flux, and thus is

slagged off and lost; and on the other hand, if

treated in the zinc distillation furnace, the lead eon-

tents cause the destruction of the retorts. The prob-

lem has been attacked from both points, and, as is

usual, later workers have profited from, instead of

being discouraged by, the failures of their prede-

cessors.

Dealing with the former method, H. Pape's reduc-

tion of low-grade zinc-lead ores in Germany should
be noticed. This consists of smelting them in the

blast-furnace with sufficient low-grade silicious ore

to slag off the zinc as silicate and recover the lead

as metal. The slags are crushed and briquetted with
sufficient carbon (together with a binding agent) to

effect not only the complete reduction of zinc as

metal, but to furnish sufficient heat in the subse-

quent 'blowing' operation to keep the material
molten during the last stages of oxidation. This
elimination of the zinc, similar in effect to the New

Jersey treatment of franklinite ore, is conducted in

a blowing furnace fitted with a special grate, upon
which the briquettes are charged to a depth of three

or four feet. Upon ignition, a low-pressure air-

blast is applied beneath the grate, and the zinc, first

reduced by carbon, is blown off and recovered as

oxide ; the separation proceeds almost to complete-

ness, while the depleted molten slag is discharged

through the grate. The zinc oxide is collected in

chambers and bag-house plant, the better qualitj'

being sold for paint, the poorer to the zinc smelter

for reduction to spelter. Nearly 10.000 tons of metal

is reported to have been thus produced, and 42,000

tons of zinc slag, as well as low-grade ore, has been

treated so in 1910. Zinc residues from spelter pro-

duction should be amenable to a similar process,

large-scale trials having demonstrated the possibility

of their profitable handling by such methods when
varied in certain details. to suit the material. In

complex ore-treatment processes, depending upon

the prior removal of zinc by distillation, compara-

tively little progress had been made, if we except

electric smelting methods.

It is customary among smelters of other metals to

speak of the metallurgy of zinc as behind-hand and

lacking in the care and completeness which char-

acterizes their own practice. This reproach is un-

merited, as the conditions of reduction of zinc oxide

to metal are difficult and peculiar, and the reactions

involved highly endothermic. The ore charges,

necessarily kept in the condition of rough powders

throughout the operations, are very poor conductors

of heat, and the production of metal therefrom im-

plies the contiinied jjumping in of heat energy. This

imposes a maximum charge thickness of about 8 in.,

a 24-hour reduction period (from charging to re-

charging), the provision of small-sized retorts of

special con.struction and with only six weeks life,

and in general the handling of large quantities of

raw material in very small units. Finally, as it does

not ])ay to carry the extraction of the spelter below

a certain limit, the 'seconds' are thrown away, still

carrying several units of zinc. Nevertheless, the re-

covery of metal, upon the whole, is remarkably good.

In modern German and Belgian practice a 90% yield

of spelter is maintained with roasted blende carry-

ing 50% zinc. Lead recoveries, until the advent of

the Huntington-Heberlein process, and others, did

not greatly exceed this standard of recovery.

It must be remembered that in the metallurgy of

zinc only two operations are required to yield mar-

ketable metal—roasting and distillation. When com-

pared, for example, with the various operations in

copper practice, involving roasting, sintering of

fine, blast-furnace treatment, converting and elec-

trolytic refining, its simplicity partly atones for other

disadvantages. Unfortunately, English zinc smelters

can not claim equality with the better Continental or

American practice, 85% being nearer the usual re-

covery of spelter here : conservatism, and perhaps

undue jealousy in regard to local experience, are re-

sponsible for this. The hydraulic-pressed retort., so

invariably used abroad, has yet gained but little

popularity in this country, where the heavier hand-^
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made and more expensive article is still the rule.

Although gas-fired furnaces are completely replacing

the older Welsh-Belgian type, much remains to be

done to bring our practice up to the level attained

in Continental centres. With a few notable excep-

tions, a spelter works in Wales is but too often only

a revelation of the good work which can still be done

with old-fashioned and badly conditioned plants.

The conservatism of zinc distillers seems to be in-

dicated in the indifference of the smelter to ' briquet-

ting' as ojjposed to 'loo.se charghig' methods. Those

who have had experience with the former would not

willingly return to the latter, notwithstanding the

increased working cost of from Is. 6d. to 2s. per ton

of material briquetted, and the cost of installation.

The advantages are pronounced. A furnace will

take from 50 to 75% more ore than when loose-

charged, all other distillation costs remaining the

same, while charging and discharging operations are

more rapid and cleanly. The retort will normally

take a full charge owing to the greatly reduced slag-

ging, and to the fact that any slag which may ac-

cumulate from one charge must be scraped out be-

fore a fresh well-fitting briquette charge can be in-

troduced, instead of being allowed to accumulate, as

is too often the case with loose-charging. In addi-

tion, leady and irony zinc ores, after roasting and
briquetting, can be distilled with the same ease as

good zincblende material, as no damage to the re-

torts results from lead, which remains suspended as

prills throughout the coked briquette. In loose-

charging, the lead sinks through the powdery charge,

especially during the 'stirring out' of the residues.

and becomes oxidized to highly corrosive litharge

during the interval between discharging and charg-

ing. The briquetted residues, containing all the lead

and silver, are available to the smelter in conven-

ient form.

In the distillation of briquetted lead-zinc ore, a

further point of interest is the freedom from lead of

the resulting zine ; spelter of 99.5% purity is readily

obtainable from eomplex ore, whereas that from or-

dinary blendes, distilled by the almost universally

practised loose charging method, generally carries

from 1 to 11/2% of lead. The volatility of lead in

zinc vapor is pronounced, but it may be separated

to a considerable extent by the filtration of the

metallic vapors through a porous medium. This

fact has been utilized by Hopkins, who has success-

fully used a carbon or coke plug between the retort

and condenser pipe. It was assumed that the hot

carbon stopper exercised some peculiar chemical or

physical effect upon the lead ; but porous septa of

the inert material have since been claimed to possess

the same function by other inventors. In the

briquetting process the filtration is exercised in the

pores of the briquette itself. Under conditions of

forced oxidation, such as in the blast-furnace or

blowing hearth, lead is as freely volatilized in the

form of oxide as is zinc. In the cupola treatment of

certain low-grade products containing 11% of z'ne

and 6% of lead, I have volatilized all the lend while

eliminating nine-tenths of the zine.

In Germany the blowing of oxidized low-grade

zinc-lead ores has been practised, a bag-house plant

being employed to collect the mixed ox'de fume

;

this was when treated with sulphuric acid for the

production of crystallized zine sulphate, the residual

lead sulphate being sold to the smelter. The use of a

special type of blast-furnace and the employment
of different methods for effecting the separation of

the mixed oxides blown off also constituted the cen-

tral idea of Ellershausen's method; one whicli. like-

Ashcroft's, very nearly achieved success in the treat-

ment of complex ores.

A marked feature of the zinc industry is its limita-

tion to comparatively few smelting centres. Bel-

gium. Westphalia, and Silesia on the Continent,

Swansea in Wales, Kansas, Illinois, and New Jersey

in the United States are the seats of the principal

zinc reduction operations of the world: and to one

or other of these practically all zinc ores are shipped

for treatment. Two small plates are installed at

Cockle Creek and Port Pirie in Australia, but these

can not be said to be effective in view of the large

amounts of zine concentrate now shipped to Europe
from Broken Hill, and I am unaware that any great

extension of zinc smelting in the southern continent

is contemplated. This localization is due to the

necessity for cheap fuel, and to the occurrence of the

peculiar clays required for retorts; climatic condi-

tions must be suited to the trying conditions of the

worker, and above all, the necessary skilled labor

must be available. It has been found very difficult

to install zine distillation works without close re-

gard to these limiting factors; in regard to labor

especially, it takes many years to train the workers,

whose skill and practical knowledge may be said to

result from environment, and. in this branch of

operative metallurgy, becomes almost hereditary.

The failure of one of these conditions may bring

about local changes in the industry, as in the case

of the gradual failure of the natural gas supply in

the Kansas gas belt, and the closing down of many
spelter works situated there ; only about two per

cent of natural-gas-fired furnaces survive, the in-

dustry having gradually migrated to the coalfields

of Illinois, or to Joplin.

In Australia the labor difficulty is pronounced be-

cause of the immigration restrictions imposed on

skilled imported labor, and because of the some-

what trying climate conditions of heat and dryness.

The cost of distillation naturally varies with the

output of spelter. In the larger installations in

South Wales £3 per ton of spelter produced may
be taken as the cost, including the calcining of the

ore. As the latter charge is usually 7s. 6d. 7)er ton.

over 15s. per ton of spelter, allowing for unrecovered

zinc, is required for this item alone. The actual re-

duction operation, inclusive of fuel, labor, retorts,

etc.. will therefore amount to about 40s. })er ton of

metal produced. But this figure must be increased

by the value of the metal lost in the operation, and

this 's implied in the deduction by th(! smelter of 8

units from the zinc tenor in the purchase of .such

ore; this is equivalent to about 35s. Thus 75s. in

lost metal valin; and working cost is incurred in the

reduction of one ton of spelter from oxidized ore by
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distillation as that process is now practised there.

The 'ultimate' or leaching method of treating com-

plex ores, consisting in the extraction by a solvent

of zinc oxide from material containing it, was first

practised on an extended scale by Ashcroft, at

Broken Hill. His failnre must be regarded as only

antedating certain success along such lines, and

metallurgists owe him a greater debt than is some-

times recognized. The difficulties he encountered

have in large degree been overcome by later meth-

ods; the more immediate cause of his non-success,

the production of electrolytic zinc from its sulphate

solution, is so far overcome as to form the basis of

recent methods; those of Lasezynski and Bradley
& Williams will be briefly referred to later. Others
avoid the necessity for electrolysis by precipitating

the dissolved zinc in such a manner as to obtain a

product for the zinc smelter. Typical of such pro-

cedure is the zinc bisulphite process, designed to

meet the requirements of complex ores which are

incapable of reduction by proximate means, wherein
roasted ore is submitted to extraction in suitable

apparatus by water and sulphur dioxide gas, the

latter being derived from the ore during the roast-

ing operation, the zinc is dissolved as bisulphite and
separated from the residues which contain the lead-

silver, and are sold to the smelter. From the solu-

tion the zinc is thrown down as insoluble monosul-
phite by the removal of one of the equivalents of

sulphurous acid; the filtered precipitate, on light

muffle calcination, parts with the second equivalent,

yielding a dense oxide suitable for spelter produc-

tion. The eliminated sulphur dioxide is added to

the calciner gases, enriching them for fresh leaching

work. In this method the ore by aid of water and
fuel, furnishes its own extraction reagents, without
the interposition of the sulphuric-acid chamber. The
sulphate of zinc, simultaneously produced to a cer-

tain extent, is allowed to accumulate in the liquor

until strong enough for recovery by crystallization.

This affords another example of the widened chan-

nels for by-product utilization which are continu-

ally arising. A short time since it was an established

dictum that to leach out zinc in the form of sulphate

was to court almost insuperable difficulty, as owing
to the limited market for this salt it required con-

version to oxide, at a prohibitive cost. The growing
demand for white pigments free from lead has

changed this, zinc sulphate now largely required for

the production of 'lithopone': indeed the unit of

zinc in crystalline sulphate has a considerably higher

market value at present than a unit in the form of

oxide for smelting purposes.

Although chemical methods have their own diffi-

culties, due to secondary reactions (such as the for-

mation of certain amoimts of insoluble zinc ferrite

during roasting, whereby complete extraction of the

metal is impossible), and are in general somewhat
more exi)ensive than proximate methods, they have
the great advantage of gathering all the lead, silver,

and copper which may exist in the ore into a single

smelting product in which these metals are paid for
according to the usual scale. Further, the multi-
plicity of products of varying metal tenor as well

as the decreased j)aynient for some of these, is

avoided. The initial cost of ore roasting is also oflf-

set to a large extent bj" shipping to the smelter a

full}- oxidized product, thus dispensing with the

preliminary roast of sulphide concentrates otherwi.se

necessary.

A further means for the reduction of zinc sulphate

is provided by electrolysis, the deposited zinc being

strij)ped from the cathode and re-melted into spelter,

usually of high quality, while the acid regenerated

at the anode is used for leaching fresh oxidized zinc

from roasted ore. or other product, furnishing a

further batch of zinc sulphate liquor. The Bradley-

Williams process has been developed in England,

that of Lasezynski in Austria and Sweden. Both

processes are also available for copper. The careful

purification of the liquors is an important factor in

cither case, as the oxidation of ferrous and mangan-
ous salts in the electrolyte to persalts at the anode,

causes partial re-solution of the deposited zinc, with

conse(inent loss in efficiency. The bagged anode of

Lasezynski 's device to a large extent prevents this

oxidation, and does not demand so complete an

elimination of manganese and iron. Soluble silica,

as experienced previously, is also a source of trouble

when sulphuric acid is the leaching solvent. In

electrolytic zinc methods efficiency in the use of cur-

rent requires careful maintenance, as energy is the

chief item of expense. The electrolyte must be kept

uniform by circulation, and currpnt density suitably

regulated to prevent 'treeing' of the electro-de-

posited zinc. Where blende or complex ore is

treated it requires careful calcination to obtain good

zinc extraction, and in this respect is subject to

conditions common to all zinc-leaching processes in-

volving the employment of acid liquors. Some addi-

tion of fresh acid will be commonly required for the

saturation of bases other than zinc.

In practice it is found that about 5500 electrical

horse-power-hour, as a mean figure, is required to

produce one ton of deposited zinc, or, roughly, two-

thirds of an electrical horse-power-year. With
power at 45 kronar, say 50s., in Sweden, the cost

for the electrical production of one ton of zinc is

thereto I'e about 33s. for energy, this item amount-

ing to rather under 60% of the total process cost.

In England the cost of fuel-generated electric power

on the large scale is at least double this; w^ith the

unit so supplied the electrical horse-power-year costs

about 118s.. involving an electric energy cost of

£3 15s. per ton of electrolytic zinc, to which labor

and working costs, remelting charges, etc., must be

added. While, therefore, localities favored with

cheap water-power will hold an advantage in the

production of electrolytic zinc, if plant for the lat-

ter be installed at existing zinc reduction centres,

dependent upon fuel-generated energy, the balance

sheet apparently would still be in favor of the dis-

tillation process, despite its poorer recovery in metal.

A disadvantage of the electrolytic process lies in the

extensive plant demanded, while constant attention

of its many units is needed to prevent undue leakage

of current. Close supervision is thus called for.

The comparison of the two methods is. however.
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not strictly parallel, as distillation applies at present

mainly to normal, rather than complex, ores ; where-

as electrolytic methods—and leaching processes gen-

erally—are designed to deal with material not suited

to the former. They thus secure an important ad-

vantage in the purchase at low prices of the asso-

ciated silver, lead, and other metals, and in the sub-

sequent realization of these by sale to the lead

.smelter at ordinary rates. From a narrower point of

view electrolysis methods have also to face the eom-

l)etition of other leaching {)roeesses. which yield pro-

duets other than metallic zinc—lithopoue from zinc

sulphate, as an example—though such outlets are

limited in comparison with spelter. A feature of

electrolytic zinc is its extreme purity, 99.9% being

readily obtainable. This commands higher prices

than ordinary brands of spelter, from £28 to £30 per

ton being obtained for remelted cake. Such prices,

however, can only be regarded as exceptional, the

demand for high qtiality spelter being limited to the

production of the finer ductile brasses, such as are

used in the manufacture of solid-drawn cartridge

ea.ses. etc.. and constituting only a small fraction of

the total consumption.

The electric smelting of complex zinc ores is now
a matter of widespread interest ; the processes of De
Laval, at Trolhaettan, and that of Snyder, worked
at the Canadian Zinc Co.. of Xelson, British Colum-
bia, may be selected as typical and involving the two
types of electric furnace : the first named employs
the electric arc. and the second slag resistance, as

means for convci-tiug electric energy into heat. C"om-

pared with the ordinary retort furnace the utiliza-

tion of the energy in the electric furnace is high

:

in the former only ai^out 5% of the total fuel is

actually used in spelter production, whereas in the

Snyder furnace it is claimed that 75% of the total

electric energy supplied is utilized in the reactions,

the balance representing the heat of the escaping
carbon monoxide and of molten spelter and that lost

by radiation conduction, etc. In the arc system the

energy is not so fully absorbed in useful work.
In the Snyder process the complex ores are first

calcined to oxides, and mixed with the fluxes neces-

sary to form slag with the gangue. Such slags are

regulated to a formation temperature of between
1000 and 1100°C. and to a sufficiently high degree of

electric resistance : they are of low sjjecific gravity

and have no tendency to dissolve zinc oxide. The
charge is preheated by the escaping gases which re-

sult from the reduction operation. The furnace con-

sists of a double well of molten lead-bullion into

which the conductors pass, these wells being elec-

trically connected only by the slag which lies above
them, and into which the heated charge is period-

ically introduced. A layer of carbon is maintained
upon the surface of the slag bath whereby it is

heated to incandescence. The zinc is volatilized and
condensed in suitable chambers, while the lead, sil-

ver, etc., sink through the slag into the wells in

which the molten metal is maintained at the proper

height.

Snyder claims to have smelted pure zinc oxide in

such a furnace, for 1050 kilowatt-hours per metric
|

ton of oxide. Mr. Richards has given the heat

equation as follows, a kilowatt-hour producing 860

calories:

1050 kilowatt-hours = 903,000 cal.

Heat absorbed in reactions =687,000]
Loss of heat In spelter and gases. . =116,000 1 903,000 cal.

Balance, loss in radiation, etc =100,000
J

The total electrp-thermal loss is 216,000 calories,

or 24%, of the electric energy supplied to the furnace.

Snyder has laid down the principle that "the heat

absorbed in an electric furnace by chemical re-

actions is electrical energy utilized at an efficiency

of 100%. It is only a portion of the sensible heat

of the materials treated which is lost by radiation

and conduction. These losses should be expressed

upon the total energy of the current used after de-

duction of the heat absorbed in chemical reactions,

and not upon the total energy of the current." On
the latter basis Jlr. Richards quantifies the loss of

radiation (100,000 out of 216.000 calories) as 46%
of the electro-thermal losses. This is but an alterna-

tive method of stating the case, and it seems ad-

visable to point out that there is no utilization of

electricity herein for purposes of electrolysis, the

energy applied electrically being converted entirely

to heat ; electrolytic application of the energy would
involve greater current consumption than is here

.shown. It is the carbon admixture which supplies

the balance of the energy required. This principle

may be said to be equally true as applied to heat

generated from fuel.

Notwithstanding the excellent figures demon-

strated to be attained, they are conditioned by the

cost of the electrical unit; indeed, the limitations

imjiosed in this respect apply as closely to electric

smelting as to electrolysis. Electric zinc-smelting

may be regarded as a very efficient way of applying

a more expensive heat unit, and as permitting a

greater concentration or intensity of heat within a

narrow area than is attainable by ordinary com-

bustion methods.

RATE OF BURNING OF FUSES

The explosives chemical laboratory of the United

States Bureau of Mines at Pittsburg, Pa., is con-

templating a study of the influence of temperature

and pressure upon the rate of burning of time fuse.

It has been found that fuses having a normal rate

of burning of 27 seconds per foot may, under the

influence of pressure alone, burn as fast as 8 sec-

onds per foot. Conditions of temperature may
cause it to burn as slowly as 70 seconds per foot.

A centrifugal method has been developed for de-

termining the liability of explosives to exude or

'leak' nitroglycerine from carti'idges. Many acci-

dents have occurred from this cause.

Outcrops of manganese ore in a country of pre-

cious metal mines should alwa.vs be carefully pros-

{lected. or assayed, for silver and gold, as mangan-

ese oxide is often the gossan of a vein of lead-zinc-

silver ore, just as a silicious iron outcrop often

covers a copper deposit. Such outcrops of black

manganese ore are not uncommon in Nevada.
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Gold Quartz Deposits of

Porcupine, Ontario

By Reginald E. Hore

Gold-qnartz deposits discovered in northern On-

tario in the summer of 1909, and tested during the

past year, have proved to be important. The scene

of the discovery is in forest-covered country where

low hummocky rock outcrops appear at the southern

edge of a vast flat clay belt. Porcupine lake, from

which the camp receives its name, having a latitude

48° 30' is a little farther south than the international

boundary between British Columbia and Washing-

ton. It is 360 miles north of Toronto, 100 miles

northwest of Cobalt, and 200 miles south of Hudson 's

Map Shewing Position of Porcupine.

Bay. The main line of the Temiskaming & Northern

Ontario railroad, running from North Bay, the

junction of a Toronto branch of the Grand Trunk

railway, with the transcontinental line of the

Canadian Pacific, to Cochrane, a junction jjoint

with another transcontinental railroad now under

construction 250 miles farther north, passes 25 miles

east of the gold camp. A branch line of this rail-

road, which is owned and operated by the Ontario

Government, is now being constructed into Porcu-

pine, and is expected to reach the lake in June 1911.

The exploration of the deposits, which has up to

date proved highly satisfactory, has been carried on

under difficulties arising chiefly from lack of sum-

mer transportation facilities. Part of the distance

from the railroad was readily covered by motor
boats on the water-ways: but part had to be nego-

tiated over wet clay roads. It is a country in which
level roads are easily found, but the clay stretches,

protected by thick forest, and poorly drained, are

usually so wet that the summer roads across them

have been poor and for heavy loads practically use-

less.

In winter, however, these roads, if given a reason-

able amount of attention, afford a means of trans-

portation unequalled by any wagon-road. Dur-

ing the present winter, therefore, great quantities

of supplies are being hauled over the sleigh road

from rail at Kelso to the gold camp. The comple-

tion of the branch railroad line will settle the trans-

portation problem for some of the niinfis, while

others will have to make but short hauls. With
crushed rocks from the mills, the wagon-roads can

be much improved. The goldfield is fortunatelj-

situated near the Mettagami river, and waterfalls

will be utilized to generate power for one mine. The
building of a plant is being energetically carried on,

and it is expected that the camp will be supplied

with electric power early in the summer. For pre-

liminary ojjcrations in exploring properties, there is

an abundant supply of wood on the claims, and
there are numerous small lakes and streams. At
Porcupine lake, a shallow body of water two miles

long and three quarters of a mile wide, numerous
buildings have been erected, and as these include

three hotels, visitors can find suitable accommoda-
tion there. The trip over the railroad from Kelso

to Porcupine takes about six hours. Kelso can be

reached twenty-four hours after leaving Toronto.

The most important orebodies which have been

developed are those of the Dome and HoIIinger

mines, both of which are in Tisdale township, but

three miles apart. To explore these deposits, ma-

chinery and supplies were rushed in on the winter

roads a year ago.

At the Dome mine, which is controlled by men
who are also interested in the Sudbury nickel de-

posits, a large quartz mass enclosing much rock but

measuring on the surface 200 by 600 ft., has been

thoroughly tested to a depth of 60 ft., and explored

by drilling to a depth of 400. The ore is white

quartz containing native gold associated with pyrite.

In places, especially near the wall-rocks or masses

of enclosed schists, the gold in coarse grains is read-

ily visible. Most of it is, however, very fine. The

microscope shows that in specimens examined, while

the gold is closely associated with pyrite, much
of it is not in actual contact with pyrite, and

only a comparativel.v small amount is intergrown

with the sulphide. The country rocks are gray

sericite schist, gray slate, and a schistose conglom-

erate. All the rocks are impregnated with carbon-

ates—ferrodolomite. Three shafts were sunk and

drifts and cross-cuts made at regular intervals

oil the 60-ft. level. A sample of the ore broken

was crushed by a Nissen stamp and passed over

an amalgamation plate and a Deister table. The

recovery on the plate and table proved the average

samples to represent a good grade of ore. There

is a large tonnage of ore above the 60-ft. level.

Diamond-drilling has proved the existence of good

ore to a depth of 400 ft. It is evident, therefore, that

there are several hundred thousand tons of quartz

and pyritic schists which can be mined and milled

at a good profit. The exploration of the ore de-

posit is now temporarily suspended while operations
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are being made for mining and milling. A per-

manent hoisting shaft is being sunk, and the ex-

ploration workings will be used in breaking down
the ore. According to a writer in the Canadian

Mining Journal, a high-grade concentrate is ob-

tained on the table and the tailing warrants cyauida-

tion. Tests show that on re-grinding the concen-

trate a large percentage of the gold can be recov-

ered by amalgamation. Concentration will there-

fore be abandoned, and in the experimental tests

48% of the gold has been recovered by amalgama-

tion after two-stage grinding to 90% through a 200-

mesh screen. The ore is practically free from cyani-

cides. Mill-runs of ore at the experimental i)lant of

the Merrill Metallurgical Co. last fall i)roved so

satisfactory that it was decided to build a mill at

the property as soon as possible, and the plant has

that at the Dome, is white quartz showing native

gold associated with pj^rite. Some gold is found.,

as ou several other properties in Tisdale township,

in coarse particles readily visible to the naked eye.

The country rock is a gray serieite schist, chief!}'

composed of carbonates, serieite, and quartz. The
vein has been carefully stripped, and shows more or

less continuously for several hundred feet. Three

shafts were sunk in the ore. Two of these, 660 ft.

apart, have been connected at the 100-ft. level by a

tortuous drift following the vein. A winze has been

sunk in the vein to the 200-ft. level, and it is said

to be in ore as good as that at the surface. Accord-

ing to N. A. Timmins, the vein being worked has

averaged 6 to 8 ft. in width; the value has been

fairly uniform throughout, the returns from sam-

pling and assaying have averaged $49.80 in gold

**^^3K»;-

^^^^
' ='/(,''•:' II,

• .-"p-sia

Ktlso Mines. Csrs Loaded With Freight for Porcupine. Hollinger Mine. Shaft No. I, Stock Pile, and Test Mill.
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quartz vein 15 in. to 5 ft. wide has been stripped for

over 200 ft., and is now being tested by drilling. It

carries free gold associated with pyrite. In places

there are rich shoots which .show numerous par-

ticles of coarse gold, part in conijjaratively clear

quartz, part on and near one wall. The country

rock is a light colored rusty-weathering ferrodolo-

mite rock which is apparently an altered hornblende

andesite. Near the main quartz vein there are a

number of minute quartz veins running into the

carbonate.

On the Foster claims, controlled by F. A. Ileinze.

there is a quartz-ferrodolomite vein which has been I

exposed continuously for several hundred feet. It I

shows a remarkable series of quartz veins traversing

rustj'-weathering carbonates, ('oarse gold can be

seen in several places in the quartz. The country

rock is a gray sericitic carbonate.

Northwest of Porcupine there are a number of

, deposits which have been explored to more or less

extent. Considerable work has been done by the

Crown Chartered and Scottish Ontario companies,

and more recently by the Tisdale Mining Co. Sev-

eral important discoveries have been made on ad-

joining claims, but have not been as yet extensively

explored.

The general geological features of the new gold-

fields are similar to those of well known areas of

pre-Cambrian ro«ks in the Lake Superior district.

The ore deposits and their immediate wall-rocks are

in many ways remarkably similar to the most com-

mon type of gold-quartz deposits in California. The
rocks in the immediate vicinity of the gold-qnartz

veins are of types common in the Keewatiii and

Huronian formations. The Keewatin rocks, all of

which are much metamorphosed, and many schistose,

are chiefly altered igneous rocks, mostly volcanic,

with a subordinate volume of altered sediments.

The Huronian is wholly sedimentary. Most of the

important gold discoveries are in members of the

Keewatin series.

The most constant feature of the immediate wall-

rocks of the veins is the high percentage of carbon-

ates and sericite which they contain. The wall-rocks

are usually completely, or almost completely, made
up of secondary minerals. The lighter colored rocks

are chiefly composed of carbonateis. sericite. and
quartz, while darker ones contain chlorite and mag-
netite. In one case, at the Rea mine, a dark col-

ored rock of this type grades into a more distinctl.v

igneous type containing partly altered crystals of

plagioclase feldspar and hornblende, and which was
probably originally a hornblende andesite. In an-

other case, at the Hollinger mine, the wall-rock is

light in color and free from chlorite and magnetite.

and was probably originally a light colored silicious

volcanic rock such as the quartz-porphyry which
occurs in the vicinity. In a third ease, at the Dome
mine, there is in addition to altered volcanics, a con-

glomerate in which the matrix consists largely of

carbonates, sericite, and quartz. Other deposits.

while showing a variety of rock types, are similarly

characterized by an abundance of carbonates in the
wall-rocks, and it is probable, therefore, that such

carbonates were introduced by solutions which pene-

trated the fissures later filled with gold-bearing

quartz.

The carbonates have been variously designated as

ferrodolomite, ferruginous dolomite, dolomite, anker-

ite, and siderite. Commonly they weather rusty, and

the presence of iron is thus evident. In other cases

the surface weathered specimens are comparatively

free from red stains and the iron content is proba-

bly low. None of the available analyses of rusty-

weathering carbonates show an iron content as high

as in siderite or normal ankerite. For such rocks

the term ferrodolomite is here preferred, though

the term ankerite has been used for quite similar

rocks in some localities, and is in common use in the

new camp. The rocks are similar to some which are

found in Keewatin rocks in such association with

types of sedimentary origin, that the carbonates are

believed there to be sedimentary beds also. The
wall-rocks of the Porcupine gold deposits are never-

theless believed to be the result of secondary re-

placement by solutions containing an abundance of

potassium, which is now present in sericite, and of

carbonates and carbon dioxide.

The various deposits can be grouped from their

form into four classes: (1) Single fissure fillings or

veins; (2) a series of intricately connected filled

fissures forming a vein system; (3) quartz-ferro-

dolomite lodes in which quartz veins form an intri-

cate network in a band of carbonates; (4) quartz

masses of irregular and unknown shape. The veins

and vein systems show that extensive crystal move-

ments preceded the depo.sition of the ores. Evi-

dently there were numerous fissures running more or

less contin\u)usly for several miles in a northeasterly

direction. The extensive fracturing of the rocks

was not unlikely accompanied by the movement of

igneous material closer to the surface. The wall-

rocks were probably altered by and the gold-quartz

veins formed from hot solutions which penetrated

farther than the main mass of molten magma. Since

the crystallization of the quartz it has evidently

been subject to severe stress, as the grains are dis-

tinctly strained and somewhat granulated. The

(|uart/. veins in Ti.sdale township are younger than

Hiiy i-ock exjjosed there, the fissures cutting Huronian

as well as Keewatin rocks. There is little or no evi-

dence that the quartz veins have been formed by

r(>placement. Aj)parently the carbonate deposited

in the wall-rocks previous to the vein formation

acted as a bari-ier i)reventing the escape of silica into

the wall-rocks, except along the minor fissures in the

latter. Xunierous veinlets of quartz run from the

large quartz masses into the carbonated wall-rocks;

but the (piartz in such cases is very distinctly con-

fined and often separated from the rock by a very

finely granular border of carbonates.

The gold occurs in quartz that is usually charac-

terized by pyrite and to a less degree by sericite and

calcite. Plagioclase feldspars have been found in the

Hollinger vein by C. W. Knight, and in the Vipond

by John Stansfield. The quartz is commonly mas-

sive. It is generally white, but some veins are of

bluish gray color. The quartz is in part of coarse
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grains 0.5 to 1 ram., and in part of finer grains

0.05 mm. in diameter. The coarse grains com-

monly show numerous inclusions, indicating a prob-

able high temperature and complex character for

the solution from which it crystallized. It shows

marked .strain shadows indicating subsequent sub-

jection to deformation stresses. The finer quartz is

comparatively free from inclusions and does not

show marked effects of strain. It is evidently

younger than the coarse. Some of it was probably

produced by the re-crystallization under pressure

without moving far from its original place. Some
evidently was brought in from elsewhere. Gold

occurs sometimes completely enclosed in single

coarse quartz grains, but is more common otherwise.

Quartz -Ferrodolomite Lode, Foster Mine. A 15-

Inch Quartz Vein in Schistose Carbonales.

It is most common in specimens showing fine-grained

quartz, and is frequently in or in contact with the

fine quartz. Gold occurs also in calcite and in pyrite.

The pyrite is in part at least as old as the coarse

quartz. The calcite, while older than some of the

gold, is younger than the coarse quartz. The
coarse quartz of the vein is evidently younger than

the ferrodolomite in the wall-rock. While the gold-

quartz veins have characters which mark them as

deposits from hot solutions, such as are given off

when a molten magma is intruded near the surface,

there is not in the vicinity of the deposits any mass
of igneous rock which is likely to have been formed
from the same magma. According to W. G. Miller,

there are within a few miles of Porcupine large

masses of granite which are intrusive into the Hn-
ronian. It is possible that these may be genetically

connected with the gold deposits. It is interesting

here to note that many of the California dejiosits

occur also in nictamorphic rocks a few miles from
the i'(]tr<- of liirtre masses of granitic rocks.

In view of the above description, it is of interest

to quote here some general remarks made by Walde-
mar Lindgren,* of the United States Geological

Survey, on the characteristic features of California

gold-quartz veins. The similarity of the Porcupine

deposits to them will be evident

:

1. "Within the typical gold-bearing region (of

California) the veins are distributed with marked
impartiality, and occur in almost any of the great

variety of rocks which make up the metamorphie
series."—A similar statement would be true of the

Keewatin series in Tisdale township.

2. "The gangue is quartz, with a smaller amount
of calcite : the ores are native gold and small

amounts of metallic sulphides."—In Porcupine cal-

cite is very subordinate in

the quartz veins, the ore

is native gold, free or in

pyrite.

3. '
' Adjoining the veins

the wall-rock is usually

altered to carbonates and

potassium-micas by meta-

somatic processes.
'

'—This

can be stated to be quite

characteristic at Porcu-

pine also.

4. '
' The veins have been

filled by ascending ther-

mal waters, charged with

silica, carbonates, and car-

bon dioxide."—The same
deduction may be drawn
from the nature of Porcu-

pine wall-rocks and veins.

5. "The gold-quartz
veins of California do not

in their snrface relations

show any remarkable de-

pendence on acid igneous

rocks. "— It has been
pointed out that there are

no such rocks in Tisdale

township of the same age
as the gold deposits. The deposits may, however, be

genetically connected with granitic masses, such as

are exposed a few miles away, and which underlie

the rocks in Tisdale township. An analogy is to be-

found in the granodiorites of the Sierra Nevadas.

White Quartz in Cray Schist, HolUnger Mine.

NATURAL-GAS LEAKAGE IN COAL MINES

Two coal mines in West Virginia were recently

sampled and analyzed for natural-gas leakage ap-

parently due to a natural-gas well passing through

a barrier pillar. Gas was found bubbling up
through the water, which, upon examination, cor-

responded with the natural gas obtained from the

well. Samples of mine air vitiated by explosives

fired in mines were examined and found to contain

in some cases harmful amounts of noxious gases.

Samples of natural gas from Nevada were exam-
ined, and in one ease found to be exceedingly rich

in methane.

—

U. S. Bnrfau. of ]\fiin>s.

•Bull. Geol. Soc. Amer.. Vol. VI. 1895, pp. 221-240.
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A Farncomb Hill Story

By A. J. HosKiN

Probably every well informed American miner or.

at any rate, every Western gold miner, has heard

about or actually knows something concerning the

wonderfully rich, beautiful, and mineralogieally in-

teresting native gold specimens taken from fissures

in Farncomb hill, in the Breckenridge district, of

Colorado. The most interesting period in the his-

tory of the working of these veins was some twenty-

five or more years ago, but the residents of the

region still take much pleasure in their reminiscences

of the days when the coveted yellow metal was taken

out of the ground 'in chunks.' At the present time,

this same region is attracting wide notice because

of the successful dredging that is being conducted

by several companies. As a rule, the gold that is

being recovered from the placers of Breckenridge is

comparatively coarse and nuggets ranging up to an

inch in length are occasionally found in clean-ups.

"Various stream channels are being worked in the

district, but the finest nuggets are found in those

channels that head M^ell up in Farncomb hill. Of
course, the coarsest gold is found nearest its original

lode source, so that the dredges working in French
gulch recover much coarser gold than the boats that

operate in the Swan river and the Blue river. The
source of the gold now being found so abundantly
in the bed of French gulch was undoubtedly quite

close at hand and was probably the upper portions

of veins which, during rather recent geological times,

Have been broken down by natural agencies. This

gulch is flanked by Farncomb h'll, and there can be

no question as to the original deposition of the gold

in the veins of that famous mountain. Despite the

disintegration and erosion M'hich have destroyed and
removed a very considerable depth of the original

solid structure of this mountain and have converted

the upper parts of gold-bearing fissures into con-

stituents of placer ground, some of these same veins

were left for the destruction of man. A quarter of a

century ago fortunes were quickly made—some of

them as quickly dissipated—by humble, but hardy,

prospectors who were either successful or Mucky"
in discovering these remarkable orebodies.

Although the presence of such rich auriferous

veins was long suspected, these deposits eluded the

search of miners for years, since the hills and val-

leys of the district were clothed quite completely

with an abundant covering of 'wash' that rendered
an inspection of the rocks in place impossible except

at much labor and expense. Accordingly, much
credit is due to those prospectors who overcame this

natural obstacle by sheer perseverance and the exer-

cise of hard manual labor. At the same t'me. there

18 a sort of glamor accompanying any discovery of

great moment, even if it be by mere chance, and the

lucky men feel a double sort of reward—they get
fame as well as riches from their fortunate strokes.

The rich Farncomb hill veins were finally uncovered
through chance. The residents of Breckenridge de-

light in telling tales of the adventures of the men

who dug the beautiful gold from its matrix in

'chunks' and '.slab.s.' There is none of this wonder-
ful mining now, placering having taken the scene of

action. This is not stating that there are no more
of the wonderful deposits still intact, and it seems
strange that greater effort is not exerted, nowadays,
to carry on the underground mining that was typi-

cal of the years gone by.

In the days mentioned, three miners were working
a partnership claim up on the famous hill, almost
to the very top, where the covering of soil was thin-

nest and where, therefore, the excavations necessary
to reach bedrock were most shallow. Two of the
men were married. One of these married men was
fortunate enough to have his wife with him to keep
house in a cabin not far from, their labors, in the

then little but lively camp of Lincoln. The two other

men 'batched,' and when at work in their cabin was
necessarily left unguarded. This fact led to the

practice of all three men pooling their finds and
carrj-ing everything of value to the cabin occupied
by the lady, there to be left in her custody during
the hours when her husband was at his mining
labors. Success rewarded the efforts of these hardy
prospectors, and they, ere long, were quietly carry-

ing home, each evening, pocketfuls and bucketfuls

of the native gold. Sueh a statement of quantity

seems hard to credit: but it seems to be unques-

tionably true that the fortunate miners of that time

did actually 'pack' away the precious metal by the

pound. It thus became the duty of this miner's wife

to act as guardian of quite an accumulation of gold.

Now it happened that this same woman Had, be-

fore fortune's advent, for frugal reasons, put in a

small stock of general merchandise, which she kept

on sale to the prospectors and miners who could not

readily travel the several miles to Breckenridge for

supplies. As a still further means of livelihood and
as a convenience to her patrons, she also conducted

a primitive postoffice. In those same days there

roamed over the region, doing desultory prospect-

ing, a man who is still a resident. He will vouch
for this story in which he will appear as the .star

character. One day this man, whom we wiU call

Jack for short, drifted into the cabin store, as was
his frequent habit, just to "rest a bit and to inquire

for mail." This particular day. however, stands out

clearly in his memory. It was upon this occasion

that he learned for the first time of the three pros-

pectors' good fortune. The lady in charge had in-

advertently left the' door of her cook-stove open and

the caller's gaze became riveted upon an ordinary

bread-pan within the oven. In order to thoroughly

dry the quartz and other gangue brought home with

the native gold and thus render possible its pulveri-

zation in an oi-dinary mortar and pestle, it was the

lad.v's duty to occasionally make this moisture run.

The men would subsequently complete the separa-

tion by crushing and panning. While this appears

now to have been a very crude scheme, it was, never-

theless, an effective one. On this particular day,

the bread-pan was overflowing with the tempting

masses of beautiful gold. An overwhelming covetous-

ness instantly seized Jack. He shortly withdrew to
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concoct a scheme whereby he might, without resort

to force, become the possessor of at least a part of

this treasure in the oven. Cogitation soon conceived

a fictitious, sudden, but powerful attack of bowel

derangement which he might relieve by the taking

of doses from the bottle of patent medicine that he

recalled having noticed upon a top shelf on the op-

posite side of the room from the stove.

Returning to the store and simulating the symp-

toms of colic. Jack requested the lady to sell him

the remedy, at the same time excusing himself from

gallantly climbing up for the bottle on the plea of

his distressing ailment. The proprietress therefore

laboriously placed a chair and a table in position

and clambered up. While she was thus busy in se-

curing the package from the shelf and was neces-

sarily standing with her back turned toward the

room, the man quickly reached into the oven and

deftly accomplished his pre-arranged theft of one of

the largest nuggets which lay on the surface of the

panful of gold. The clever scheme worked out pre-

cisely as he planned and he was now the possessor

of a beautiful treasure. It being mid-summer, this

mountaineer wore rather scanty clothing, especially

during the middle of the day when he was wont to

do his tramping and climbing. Upon his trips, he

found comfort in the simple apparel of hat, shirt,

trou-sers, and footwear, the shirt, furthermore, being

open at the chest. Excitement immediately followed

the possession of the nugget. As is frequently the

case in questionable dealings, this proposition turned

out to be a 'hot one.' The gold nugget was actually

quite hot, too much so for comfortable handling. At

such times as this, persons who have had absolutel.v

no premonition of impending necessity often do very

original and dexterous feats. In his emergency,

therefore, this man instantly dropped his heated

acquisition into the opening of his flannel shirt,

whence it immedately gravitated to a stable horizon

just above his belt-line. .Probably for the first time

in his life he now appreciated the fact that the skin

•on one's palm is considerably more fire-proof than

is that of one's abdomen. The gold cure has become

famous as a treatment for the liquor habit, but this

man established the effectiveness of an external ap-

plication of the metal as a sure cure for bowel com-

plaint. Whether or not the gold really exerted any

magical effect. Jack's ailment of the minute before

had vanished. Having no further need or desire for

the bottled remedy—and possibly to avoid spending

his hard-earned money for something he did not

need—he very unceremoniously bade his lady friend

adieu by yelling as he flew through the door, "I

can 't wait. I don 't want it.
'

'

A minute or two later, his hasty exit was fully

explained in the lady's mind, for she noted the

absence of some of her batch of baking. Just then

gold nuggets were rather plentiful at this small es-

tablishment, while good .iokes were more rare. So it

was a jolly party that discussed the day's happen-

ings in the store that evening. It was generally

agreed that the visitor had received fair punishment

for his crime, and nothing was ever done toward the

enforcement of a legal penalty.

PLACERS IN CALIFORNIA AND ARIZONA

There are few placers in either California or

Arizona that are not known and claimed. There

are large areas in California still unworked. but

these are mostly in the arid regions of Mojave and

Colorado deserts. Some important instances are the

dry placers at Summit, north of Randsburg, in Kern
county, and extending southwesterly to Goler and

Garlock. There are placers 2 miles north of Rands-

burg. In fact, the entire desert wash of that re-

gion contains gold which in some localities has

been concentrated by winds and rain to a condition

of payable ground. Another locality is that 10

miles north of Barstow where a large area of gravel

is gold bearing. In the Colorado desert gold is

found in the wash in the Cargo Muchacho moun-

tains, 15 miles north of Yuma ; at Picacho basin,

on the Colorado river; in the Monte Negras, 45

miles northeast of Thermal, and at numerous other

places. It is needless to say, however, that every

place known to contain gold in payable quantities

has been or is being worked. The same may be

said of Arizona. Extensive placers occur in the

valleys of both the Colorado and Gila rivers. One

locality is near the Gila, 20 miles above its con-

fluence with the Colorado. In the valley of the

Colorado, placers are known from the vicinity of

Yuma up the river to above Ahrenberg. In the

vicinity of the latter town is cemented gold-bear-

ing gravel, which has never been profitably worked

because of the indurated character of the ground.

Modern disintegrating and dry-washing machinery

will overcome the mechanical difficulties. The diffi-

culty is to find a spot sufficiently rich to pay. In

central Arizona placers have been worked since

1860 and a large amount of gold obtained. The

region covers southern Yavapai, northern Maricopa,

and a good portion of Yuma county. It is possible

that many good places remain unworked, but have

been too poor to pay by the slow, small-scale, prim-

itive methods of the earlier days. To such areas

modern methods and machinery must be applied.

There are doubtless many places where profit would

result from the intelligent application of capital and

energy, but these favored places must be sought out

hv actual trial.

Mining costs vary with the nature of the deposit

:

its geographical position controlling costs of sup-

plies, labor, etc., and the personal equation of man-

agement. Magnetic separation costs vary directly

according as the crude ore is easy or difficult of

comminution preparatory to separation, and in-

versely as the amount of magnetic oxide contained

in the ore. The actual separation process costs but

a few cents per ton.

A good substitute in place of glue or various

kinds of cement for fastening emery cloth to the

disks of grinders is to heat or warm the disk and

apply a thin coating of beeswax ; then put the em-

ery cloth in place and allow to set and cool under

pressure.
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Economy in Drill Steel

By G. E. WoLCOTT

There is no single item iu connection with the

economical breaking of rock with dynamite, of more

importance than the quality of the cutting tool em-

A

Fig. I.

l>loye(l in drilling. The best machine will accom-

l)lish indifferent results with poor steel. With poor

cutting tools there is a loss due to higher power con-

sumption for a given amount of drilling, a loss in

Fig. 2.

time of high-priced labor, and a further loss because

of the necessity for more frequent renewal of the

bits. The initial cost of drill steel is of little im-

portance as compared with its quality and the shape
and quality of the cutting bit formed upon it.

If a piece of steel 3 ft. in length weighs 10 lb. and

costs 10c. per pound the initial cost will be $1. If

during a year's use it is sharpened on an average
once every two days, and the sharpening costs 5e.

per bit, the steel will have cost $9.10 during the year
for .sharpening alone. A steel costing 40c. per
pound will be cheaper at the end of the year if the

amount of sharpening it receives is reduced by one-

half. If the increased drilling efficiency due to a

more resistant bit be taken into consideration, it is

no exaggeration to say that a steel costing $1 may be

cheaper than one costing but 10c. per pound.

The development of the air-hammer machines

during the past few years and the tendency of these

Fig. 3.

machines to break steel, has led to the manufacture

of special brands to meet the more exacting de-

mands. Of these, vanadium steel seems to be giving

most satisfactory results and is now being manu-

factured at a cost not much greater than ordinary

steels. It is quite probable that the next few years

will see this steel used almost exclusively for rock-

drilling purposes.

The arguments above presented are of equal force

when applied to the proper shaping and tempering

of the bit. The best of steel can not do satisfactory

M^ork when poorly sharpened, and too much stress

can hardly be laid on the proper shape of the cutting

bit. It is the purpose of this article to bring out cer-

tain points in this connection that, so far as I know,

have heretofore received little consideration.

• In the cutting of a round hole by a rotating bit,

the amount of material to be cut by a certain portion

of the bit will increase going away from the centre

of rotation. For this reason the cutting edge of a

bit having a square face will always dull first at the

outer corners. In Fig. 1 if A A and B B represent
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two annular segments or portions of roek to be cut.

and the width of these segments is the same, then

the area of the segments will vary directly as the

distance from the centre of rotation. It follows from

this that if a bit is so made as to dull equally over

its whole cutting edge the number of edges or

their lengths must increase in direct proportion to

the distance from the centre. In practice it is not

practical to increase the number of cutting edges,

but the length of the cutting edge may be made in

direct conformity to this rule. A steel so sharpened

will dull iMpially over its whole face and will stay

sharj) longer than any other shape. The exact shape

of the bit will be a logarithmic curve, the equation

of Avhich has been deduced by C. C. Van Xuys of the

Fig. 5.

South Dakota School of Mines. The derivation of

the curve involves the use of integral calculus and
will not be given here. Its e<|uatioii is

y ,^^^_„,_|,og^(., .1-2 a2

In this equation x cannot have a value less than

a. so that a is the point of nearest approach to the

// axis. The // axis is here taken as the centre of the

rotating bit and the ./• axis as pa.ssing through the

point nearest the y axis. By assuming a value of 1

for a the above equation is simplified to the form

y = 2 V"^'
~ ^ i'OKe('- •)

liy assuming 1 as a unit of one-fourth, one-luilf. or

any desired portion of an inch or any unit of iiiciisure

we may plot any desired curve from this equation

which will answer the requirement that its length

vary as its distance from the // axis. The condition

cannot be fulfilled for any pohit nearer the // axis

than the unit taken.

Fig. 2, on the opposite page, shows three curves

plotted from this equation by assuming values to a

of Yii in.. 1^ in., and I/2 in- respectively. A bit hav-

ing the shape of curve No. 1 would stay sharp longer

than either No. 2 or No. 3, but would not be a prac-

tical shape, as its extreme length woidd cause it to

break readily at the point. Fig. 3 shows the d'men-

sions of a bit up to a width of 3 in. when a is taken

as 1/4 in-, and Fig. 4 shows the dimensions with a

taken as i/> in. In both cases the shape of the bit

near the point must be assumed and can only be

approximately correct.

For practical purposes the shape of a b't will

hardly be more pointed than that shown in Fig. 3

or more blunt than shown in Fig. 4. Fig. 5 shows

an intermediate shape plotted by assuming a = %
in. In all of these figures the measurements given

are correct to within '/,„ in. In each a may be con-

sidered as the modulus of the curve and upon its

value will depend the relative width and length of

the bit. Any desired curve may be plotted from

the following value of .r and //. and in any of them

the condition is met that the length of the curve is

proportional to the distance from the y axis. The

shape of the curve must be assumed for values of

.r less than a.

Whenx= 1
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Discussion

Readers of the Mining and Scientific Press are Invited to

use this department for the discussion of technical and other
matters pertaining to mining and metallurgy. The Editor
welcomes the expression of views contrary to his own. be-
lieving that careful criticism is more valuable than casual
compliment. Insertion of any contribution is determined by
its probable interest to the readers of this journal.

Re-grinding Sand

The Editor:

Sir—I should be pleased if any of the readers of

the Mining and Scientific I'reaa would furnish data

as to the tonnage of sand (that is, ore crushed in a

stamp battery through 80-mesh screens, and the

slime removed) that can be ground to pass 150

mesh in 24 hours by a Wheeler grinding pan five

feet in diameter. Also I would like to know the

horse-power required to do the work. There exists

here a great diversity of opinion as to the per-

formance of the ordinary grinding pan such as is in

common use in Australia and elsewhere.

E.k-Kalgoorlieite.

Mexico, March 24.

Tank Versus Vat
The Editor

:

Sir—With regard to an item in your April 1 num-
ber bearing the above heading and signed KCN, T

wish to acknowledge my appreciation of KC'X's

sen.se of humor, in timing that article to appear on

the first day of April : there is no doubt that it is

an excellent .ioke, for I have heard several good

laughs over it. I think it is common practice in all

business, whether cyanide operations or anything

else, to be as concise as possible. So when we learn

that in a cyanide plant a tank for holding sand

during treatment, is a vat, naturally we begin to

call it so. rather than take a round-about way of

saying what we mean. A cyanide tank might refer

to nearly any tank in the mill, but I think that with-

out any further qualification it would be understood

to mean a tank for the storage of barren solutions.

and not a gold sump, an agitator, or a sand vat.

Byrox L. E.vs'ni.KX.

Gi-ass Valley, California, April 2.

The Clancy Process

The Editor

:

Sir—It will be seen from read'ug D. Mosher's ai-

ticle on the Clancy Process published in your issue

of March 25 that there is no ground for the com-

ments and figures which he has given. If Mr. jMosher

wants cheap cyanide and thinks he has it in calcium

cyanide, it has nothing to do with my process. I do

not use calcium cyanide nor do I attempt to produce

calcium cyanide from eyanamide. In all cyanide

plants using lime, surely a certain amount of calcium

cyanide may be formed. Would ]\[r. Mosher then

attempt to restrict the use of lime in the cyanide
process unless he is paid a royalty? That Mr. I\rosher

has shown in his writings that he does not use cyan-

amide or calcium eyanamide. may be seen from the

disparaging manner in which he speaks of my use

of eyanamide in conjunction with the cyanide solu-

tion. He states that he can not see any value in the

ii.se of eyanamide other than protecting the cyanide

thriiiigh reducing the cyanate by means of the Nil,

grou]) present in the eyanamide. and forgets that

when I use oxidation means other than the atmos-

pheric oxygen, a considerable proportion of cyanate

may be formed in the solutions. If this destruction

of cyanide to cyanate can be prevented by the use of

cheap eyanamide in presence of sulphoeyanid<'s is it

not a consummation devoutly to be desired? To
demonstrate that Mr. Mosher has not caught even

a glimpse of the claims of my process, suffice it to

insert a quotation from his article and leave the rest

with the readers: "Unless Mr. Clancy has found

some special effect in the use of eyanamide in his

researches, I can only see a slight commercial value

in its adoption in cyanide treatment."

JOIIX COI.I.I.VS Cl.ANfV.

New York, April 4.

Ore in Sight

The Editor:

Sir— I have read with great interest C. S. Ilerzig's

article on 'Ore in Sight.' in the Miniiiij and Srientific

I'li'ss of February 1«, and hope that his suggestions

on methods used in estimating 'reserve ore' may be

of as much benefit to many engineers as they are

of especial interest to me.

The paragraphs which especially occupied my at-

tention related to sampling and ore-reserve esti-

mates. Methods of engineers who have insi.sted on

the 'ore opened and sampled on three sides' rule of

thumb, without taking any consideration of the past

record of the property in question, size of vein,

quality of the 'raisins' extracted, geological deduc-

tions, and exceptional facilities for exceptionally

low operating expenses, have worked again.st the

interest of certain of my friends.

To be concise. I cite a mine from which probably

^=300,000 was taken prior to purchase by Eastern

men. about $150,000 having been recovered, luit

records and hearsay indicated that the ore stoped

'plated' about $6. Operating for the Ea.stern com-

pany, crushing some 11.000 tons through 30 mesh. I

ascertained the concentrate to average 3%, and re-

covered on plates average of '^SAS for total tonnage.

In doing this all quartz broken passed through the

mill, all develoi)ment rock from drifts and raises,

aiul only 312 cars were dumped as waste during 30

months. The pay-ore occurs as lenses, irregular but

massive, assays above $7 in such lenses, the greatest

horizontal distance between being 125 ft., greatest

vertical distance 26 ft., width of vein in lenses 10

to 20 ft., width between lenses averages S ft., value

about $8 by assay. There was recovered by amal-

gamation possibly 50% of the ore value, due to many

causes, princijially lack of funds and equipment, and

being forced to operate with mill of the type of

1872. Several engineers who examined this property

have simply shrugged their shoulders because the

"raisins have been extracted." and the vein presents

today low-grade ore on the border of such 'ra-sins.'

No consideration was L'iven to ore overhead above
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the raisins, though opened 700 ft. long and 400 to

500 ft. up to the surface. l>ecause there were no
raises through to the surface, and this ore was only

opened on two sides. The entire surface of all

claims is covered with dense and heavy timber, all

machinery operated by unfailing water-power, pur-

chased at 10c. per inch, under 800-ft. vertical head.

Why arc some engineers so dense; is it. as you re-

mark, the human factor?

J. D. WiriT.Ni:v.

Ked HlufF. California, February 20.

Cost of a Shaft

The Editor:

Sir— I, together with many other readers of the

Mining and Scientific Press, will be greatly obliged

for information regarding the following: Average
oost per cubic foot of hoisting from a shaft of any
depth from the surface to 150 ft., wages $3.50 per

day. The hoisting is to be done with a horse-whim.

Cost of keeping horse $1.50 per day. The shaft is to

be 4 by 8 ft. in the clear. What will be the average

cost of labor for timbering such shaft, including

guides and ladders, timbers 6 by 6 in.. 5-ft. centres.

lagging 2-in. plank? Also give a good cheap method
for framing timbers for such shaft.

E. A. Grisiks.

Fort Bid well. California, March 6.

[In replying to such inquiries as the above, whi re

so little information is given and nothing is known
of the existing conditions, it is necessary to assume
average conditions, and upon such conditions the

following conclusions are based. To give arbitrary

figures of cost of work undone is not an easy mat-
ter. In problems such as this there must be a wide
range of po.ssibility. Often in isolated places work
is accomplished with a small force of men, which
although satisfactory, is not done by the least ex-

pensive method. One man. under such circum-
stances, is often found acting in the capacity of

blacksmith, carpenter, hoist-man, time-keeper, and
not infrequently he is also the superintendent. There
is also a difference in the cost whether the work is

carried on night and day. or on day shift only. The
single item of keeping the horse will illustrate this.

If 2 men can do a job in 2 days, in which a horse is

H factor in the cost, it will be cheaper to put 4 men
on and finish it in 1 day, thus cutting down the ex-

pense of feeding the horse. In this instance we will

assume that the work is so arranged that but 5 men
are employed: the blacksmith, who is also all-

around man on top, and 4 miners down below. When
required, one of the miners may be employed on the
surface as a.ssi.stant, to the hoist-man (blacksmith,
etc.). lie will be required mo.st when the timbers
are sent down, at which time he places them in

the bucket and lashes them to the hoisting rope. The
man below takes them out, and upon the arrival of

the bucket at the top a second load is sent down.
When all the timbers for a set have gone down the
extra top-man also goes below and the two men
then proceed to put the timbers in place. In this

ease the top-man does the blacksmithing, frames
timbers, dumps the bucket as it arrives at the sur-

face, disposes of the waste or ore on the dump, or
elsewhere, keeps time, cares for and drives the horse
when hoisting, and attends to all of the wants of
the men down in the shaft on his shift. The problem
of handling water has not been mentioned, but if

there is much water a hoist-man should be on duty
at night also. Timbers 6 by 6 in. are light for shaft
work, and if only moderate pressure should de-
velop they would be found unsatisfactory. It is

suggested that it would perhaps be wiser to use at
least 6 by 8-in. timbers, placing them with the broad
side up. Having considered everything that seems
pertinent to this work, the conclusion is reached that
such a shaft as mentioned would cost an average
of about $22.75 per foot of depth, or, perhaps, 38e.

per cubic foot. It is unusual to estimate the cost of
shaft sinking by the cubijc foot, but if the cost for
one foot in depth be determined, it is an easy matter
to arrive at the cost of a cubic foot. The shaft sug-
gested would be about 6 by 10 ft. outside of the tim-

bers, and if the rock 'breaks big,' it would in all

probability be of still larger dimensions than those

mentioned. The cost of hoisting only, which con-

templates the wages of the top-man while employed
in this work, and the cost of keeping the horse all

the time, would be $1.30 per foot in depth of the

shaft, or $0.0216 per cubic foot. The whole cost per
foot in depth, is estimated as follows

:

nrilling $11.20

Powder, fuse, caps, etc 1.36

Blacksmith, coal, breakage of tools, etc 1.30

Mucking 2.80

Hoisting (top-man ) 0.40

Horse 0.90

Timber (500 ft. B. M. per set) 2,00

Placing set (including building and removing plat-

forms under last set) 2.50

Framing timbers 1 set (top-man) 0.30

Cost per foot of depth $22.76

The accompanying sketch shows a good and in-

expensive method of framing timbers for such a

IT a

Timber Framing for Small Shaft.

shaft, either vertical or inclined. It shows one cor-

ner, with the posts in place both above and below

the corner of the plates. Also the way the end

pieces and the centre piece should be framed, as well

as the beveled mortice cut to receive these pieces.

In using shaft timbers of small dimensions this is a

i)etter way to frame them than to attempt the over-

lapping corner. Many miners cut a shallow 'dap' at

each corner of the shaft, both on the upper and the

side of the timbers, to receive the posts. This keeps

the latter from slipping inward. These daps are not

shown in the sketch. They are generally cut V2 in-

deep.—W. H. S.
I
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Concentrates
Most of these are In reply to questions received by mail.

Our readers are Invited to ask questions and give informa-
tion dealing with the practice of mining, milling, and smelting.

The best size to use on portland cement molding
would ordinarily be glue and alum size put on thin

and warm, made in proportion of M; pound of glue

and same weight of alum dissolved in separate pails,

then poured together.

A cement for pipe joints is made as follows : Ten
pounds fine yellow ochre, 4 pounds ground litharge.

4 pounds whiting, and i/o pound of hemp, cut up
fine. Mix together thoroughly with linseed oil to

about the consistence of putty.

Overloaded machines and structures, decayed
gangways, worn-out floors and stair-treads, unan-
nealed chains and hooks, frayed and stranded ropes
and tackle, and a host of minor industrial equipment,
are items which should pass under systematic and
intelligent review from time to time as possible
sources of accident.

Electric hot-plates are very convenient for labora-
tory use, and while electric energy is theoretically
expensive for heating, it is economical in use as
the heat is concentrated at the' point desired, and
this makes the plate so much easier and more con-
venient to work around that less heat is wasted.
Hot-plates can be home-made, using Krupp resist-

ance wire, but it is less trouble to buy them ready
made.

In order to make labels adhere to metal or stone.
lay a piece of mending fabric used by tailors under
the label, and heat the whole. If the heating can
not be accomplished by means of a spirit lamp, the
label should be ironed down under a protective cloth
or paper in the same manner as woolen goods are
pressed. This method is also very useful for at-

taching paper labels to minerals. Another way to
make labels adhere to metals or minerals is to put
a coating of glue or varnish over them after they
are stuck to the surface.

If good, clean, yellow brass sand castings are de-
sired, the brass should not contain over 30 per cent
of zinc. This will assure an alloy of good color and
one which will run free and clean. Tin or lead
may be added without affecting the property of
easting clean. A mixture of 7 pounds of copper, 3

pounds of spelter, 4 ounces of tin, and 3 ounces of
lead makes a good casting alloy and one M'hich will

cut free and is strong. If a stronger alloy be de-
sired, more tin may be added, but 4 ounces is usu-
ally sufficient. If the alloy be too hard, reduce the
proportion of tin.

Glass roofs, the skeletons of which are constructed
of iron, are extremely difficult to keep water-tight,
as the iron expands and contracts with atmospheric
changes. To meet this evil, it is necessary to use
an elastic putty, which follows the variations of
the iron. A good formula is: Two parts rosin and
one part tallow, melted together and stirred thor-

oughly with a little minium. This putty is applied

hot upon strips of linen or cotton cloth, on top and
below, and these are pasted while the putty is still

warm, with one edge on the iron ribs, and the other,

about one-fourth inch broad, over the glass.

Metals for casting purposes should not be over-

heated. If any of the softer metals shows blue col-

ors after cooling, it is an indication that the metal

is too hot. The metal should be heated enough so

that it can be poured, and the finished easting have

a bright, clean appearance. The mold may be very

warm, then the metal need not be so hot for bright,

clean castings. Some of the metals will not stand

reheating many times, as this will cause them to run

sluggish. Britannia metal should not be skimmed
or stirred too much, otherwise there will be too

great a loss in the dross.

The mending of defective places in grindstones

is best done with a mass consisting of earth-wax

(so-called stone-pitch), 5 parts, by weight; tar, 1

part ; and powdered sandstone or cement, 3 parts,

which is heated to the boiling point and well stirred

together. Before pouring in the mass the places

to be mended must be heated by applying red-hot

pieces of iron to them or using a plumber's torch.

The substance is poured into the hollow of the stone

and the pouring must be continued while it cools and

shrinks until it is even with or slightly above the

surface. It must then be carefully smoothed off.

Castings of any metal can be done in a plaster

mold, provided the mold has dried, at a moderate

heat, for several days. Smoke the mold well with

a brand of rosin to insure a full cast. Where there

are only one or two ornaments or figures to cast,

it may be done in a mold made out of dental plaster.

After the mold is made and set enough so that it

can be taken apart, it .should be put in a warm

place and left to dry for a day or two. When
ready to use. the inside should be well smoked over

a gaslight; the mold should be well warmed, and

the metal must not be too hot. Very good castings

may be obtained in this way: the only ob.iection

being the length of time needed for a thorough dry-

ing of the mold.

A quick and convenient way of doing lettering

neatly is to use the gummed black letters sold by

stationers. These can be had in several different

sizes. In a large office where many tracings are

made that need to carry approximately the same

title, those parts of it which do not vary may be

carefully lettered on tracing cloth and then a nega-

tive made from this by printing on an ordinary film

in a printing frame. Several negatives can be made

in this way. and in making a blue-print one of these

is placed in the frame together with the tracing.

The title will then appear in blue letters on a

white ground, and the necessary addition can be

made with an indelible pencil. Another good way

is to print off a number of labels on thin paper:

one of these can then be pasted on the tracing.

Small printing outfits can be obtained at no great

expense.
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SILVER KING COALITION M. CO. JUDGMENT

The decision iianded down by Judge J. A. Marshall in

the Federal Court at Salt Lake on April 10, In the tres-

pass suit of the Silver King Cons. v. the Silver King Coali-

tion Mines Co. involved many points of interest. The

plaintiff company was awarded a judgment of 1734,242.80.

The contention of the plaintiffs was that the defendants

had worked a number of claims owned jointly and had

failed to account for ore extracted. The trespass was

proved; the opinion of the justice was that the defendant

had intended to obscure the question where accuracy was

readily obtainable and shAild therefore be made to bear

the burden of the uncertainty due to its fault.

"I find as the extent of the excavation 573,937 cu. ft., in

which there is waste and caved material amounting to

435,350 cu. ft.: that there has been removed from the ex-

cavation since this suit was commenced 31,551 cu. ft. of

the waste. This waste and caved material now found in

the excavation, of course, fills a larger volume than when
it was solid and unbroken. I find that this expansion

amounted to 100%; so that originally this material

amounted in volume to 233,450 cu. ft. This leaves 340,487

cu. ft. of the excavation which was removed as ore which

is to be divided into first and second-class ore. At this

I)oint the evidence is absolutely uncertain. To attempt to

make an accurate division based on this evidence would

be nothing but a guess, and the only certainty about it

would be that the guess would be wrong. Nothing is left

but to conclude that one-half of the volume was first-class

and one-half second-class ore. Of the first-class 9 cu. ft

is found to constitute a ton, while 12 cu. ft. of the second

class is equivalent to the same weight. The result is that

18,916 tons of flrst-cIass and 14,187 tons of second-class ore

was extracted.

"There Is a great want of certainty with respect to the

value of this ore. The price of the metals and the metallic

contents of the ores change from day to day. There is no

reliable evidence as to when the ores from this stope were
marketed. Under these circumstances I think the defend-

ant must be held for the highest monthly average price re-

ceived by it for ores during the period of the taking. This

price as to first-class ore was $60.07. The total received

for first-class ore then amounted to $1,136,284.12; the cost

of mining, tramming, and sampling the ore amounted to

$6.33 per ton, or a total cost of $119,738.28, leaving a net

value of $1,016,545.84. As to the second-class ore, the

highest net value during the same period was $3.53 per

ton, and the total net value is therefore $50,080.11. The
defendant Is also entitled to a further credit of $34,097 for

the cost of development work confined entirely to the

Vesuvius claim, and which was necessary to the extrac

tion of this ore. The result is that the net total amounts
to $1,032,528.95, one-half of which, or $516,264.47, is due
to tfce plaintiff. To this should be added simple Interest

at 8% per annum from January 1, 1906."

The following costs and values per ton for the Silver

King Coalition Mines Co. are of much Interest In view of

the above judgment:

:J.500 tons shipping or first-class ore.

Smelter returns $44.60

Mining cost $5.56

Sampling and tramming 0.63—— 6.19

Net values per ton $38.41

10,000 tons milling and second-class ore (concentration,

3.5 into 1).

Gross or metal value $16.02

Mining cost $5.56

Milling 1.51

Milling losses 4.16

Sampling and tramming (percentage for

freight and smelting per ton of con-

centrate) 3.98

15.36

Net value per ton $0.66

The above clearly shows that the profits of the mine
have been due to the returns upon Its shipping ore, and to

but little extent upon its mill returns. The considerable

milling loss (25.4%) was due to the fact that the second-

class ore was largely oxidized. The cost of sampling is

given at 22.1c., of tramming at 40.8c. per ton. The cost of

mining the ore in the Parsons stope and delivering the

sand at the surface was between $5.65 and $5.75 per ton.

This does not Include interest on the investment nor other
fixed charges. The cost of milling, not including interest

on the investment nor general expense, was, tor 1905, $1,549
'

per ton of crude ore, for 1906, $1,931, and for 1907, $1,888,

and for the entire three-year period $1,766 per ton. It will

thus be seen that the figure given for the cost of treatment
of ore from the Parsons stope for the 10,000 tons of ore

first specified is less than the average for the three years,

probably because of the ease of treatment of Parson's stope

ore. The cost of running drifts and cross-cuts is given at

$12 to $14 per foot, a single compartment raise $13 to $15,

three-compartment raises $22 to $25, and winzes $15 to $18.

In these cases the ore was trammed half a mile under-

ground, then hoisted 1300 ft. Miners worked 8-hour shifts

and had the delays due to removal of powder smoke and of

getting to and from the working face.

GOLDFIELD CONSOLIDATED

In his report for March, J. F. Thorn, general superin-

tendent, gives the following figures:

During the month of March 1911 the total production of

the company was 25,714, containing $1,119,951.75, or an

average extraction of $43.55 per ton, of which the whole

was milled with an average extraction of $41.38 per ton, or

95.45%. The total net profit to the company was $846,-

283.13, or $32.91 per ton.

Development work: 3960 ft. of development work was

lierformed during the month of March'.

Operating costs: the total cost of mining, development,

transportation, milling, office and general expenses was

$8.55 per ton, distributed as follows:

Mining:

Development $1.22

Stoplng 2.21

$3.43

Transportation ' 0.10

Milling 2.44

Marketing 1.22

General expense 0.56

Bullion tax 0.63

Construction 0.17

Total cost of operation $8.55

In the Combination mine an orebody has been opened in

the foot-wall of an old stope on the second level that has

produced 565 tons of ore worth about $169,500, or about

$300 per ton. It is impossible to estimate the extent of this

orebody, hut the indications are that it will extend to the

surface, at least 50 ft. above the present back. The stope

is now 20 ft. long and 15 ft. wide, and is being extended In

length. In the Mohawk mine the 354-sIll has been consid-

erably extended, and has produced 1320 tons of ore worth

$66,000, or $50 per ton. And nearly 100 ft. farther into the

foot-wall another orebody was cut that seems to be from

8 to 10 ft. wide. One hundred feet of driving has been done

on this shoot, and has produced 430 tons of ore worth $38

per ton. This is probably a branch from the big orebody

cut in the 354-sill. In the Clermont mine the downward

extension of the 306 orebody on the 600-ft. level (near

Laguna) was cut by an Intermediate 40 ft. under the 600-

ft. level. Not enough work has been done to estimate either

the tonnage or value of this orebody. In the 750 north

drift 6 ft. of $15 ore has been cut. The face of the drift

is still in ore. The Indications, however, are that it is not

a very long shoot. Nothing of any importance has been

found in the Red Top. Grizzly Bear, or Laguna. The mines

as a whole are looking well.
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BLACK HILLS, SOUTH DAKOTA
Success of fAe Employees Aid Fund.—Claims Paid. — Evans Con. —

New Slate Mine Inspector. — Hidden Fortune Sale. — General
Notes From the Black Hills.

After operation for three-quarters of a year, the Home-
stake Employees Aid Fund has made a splendid record.
Under the plan of operation employees contribute $1 per
month each, and the company gives $1000. Benefits, |S00
for death, insanity, or total disability, down to $1 per day
for sickness or inability to work caused by injury, are paid.
The disbursements for the month of March, made on April
18, are a sample of those of past months. The cash ac-
count shows receipts: From employees, $2942; Homestake
Mining Co., $1000; cash on hand March 1, $6216.80; interest
March 1 to 26, $8.49. Disbursements: death benefits, $2400;
Injury, $922; sick, $659. Cash in treasury March 31,

$6186.29. Thus during the month there were three death
claims paid. The benefits included fourteen for $31 each,
going to men who had not been able to work a single day
during the month, and run from that amount down to oOc.
In all 158 checks were made out, representing as many
different claims against the fund. The fund is a complete
success and is well liked by all employees.
The Evans Consolidated Mines Co. is the name of a newly

incorporated organization that has secured a large tract
on Spruce gulch, including the Lexington Hill and some
adjoining properties. A large amount of money was spent
by former owners, but work was suspended, owing to in-

ternal difliculties, at a time when a comparatively small
amount of money might have developed ore. The new com-
pany finds itself possessed of a 20-stamp cyanide mill and
the usual surface buildings, and will start work in a vigor
ous manner when the weather settles. The Gilt Edge-Maid
company has been fortunate enough to secure the services
of N. Treweek as superintendent. Mr. Treweek was State
Mine Inspector for South Dakota for six years, until Ai)ril

1. This company will proceed at once with the erection of
a concentrating plant, and in the meanwhile Mr. Treweek is

directing the work of opening the mine to supply a large
tonnage. The Black Hills smelter works, at Galena, under
the management of Paul Danckwardt, is getting things
moving in good shape, after suffering delay by the failure
of the railroad to finish the siding to the plant. Material
is now being delivered and work is being pushed on the
excavations.

R. L. Daugherty, of Lead, took office as State Mine In-

spector on April 1, succeeding N. Treweek. Mr. Daugherty
is a man of large experience in the Black Hills, and for

some time prior to his appointment was a shift-boss in the
Homestake mine. Previously he had been employed at the
Holy Terror and other mines in the Hills. The term of

office is two years. Sheriff's sale of the Hidden Fortune
property, to satisfy receiver's costs, taxes, etc., amounting
to about $36,000 will be held May 6, if further postpone-
ment is not made by the court. Several persons have ex-

amined the property, and stockholders have labored hard
to straighten out the financial difficulties, but it seems at

the present moment that the mine will go to outsiders. It

is known that the Homestake would be a willing purchaser
at the price named in the foreclosure proceedings, and the
Golden Reward, it is stated, is willing to take the mill, if it

can be gotten cheap. It is quite possible that the two com-
panies will combine at the time of the sale, buy the prop-
erty, and divide it between them on the foregoing basis.

The North Homestake company, at Maitland, resumed
work on April 17 with a crew of three shifts in the shaft.

The three-compartment shaft is to be sunk from the 220-ft.,

or present level, to the 500-ft. point. The Minnesota com-
pany, at Maitland, has started a crew of miners driving a
tunnel near the southwest corner of the ground to make
available for mining a vein of free-milling ore. As soon as
the tunnel is completed and the tramway tracks extended
the mill will he started. Milling operations will be re

sumed at the Reliance, at Portland, on May 1. The mill.
since suspension of work, has been remodeled by removing
the Chilean mills and substituting stamps. The work is
under the superintendence of M. E. Hiltner.

Eastern interests have secured an option on the Gladi-
ator group, on Deadwood gulch, the property of Burt Rogers,
of Deadwood, and will shortly begin development. This
property is situated in what is locallly known as the phono-
lite belt. Development has so far shown at various points
on this belt bodies of ore of varying value, and some
smelter shipments have been made. It is. however, prac-
tically virgin territory, and indications warrant careful de
velopment. The Forest City froup, near Hill City, has-
been bonded by Colorado people, and this highly promising
free gold prospect will be thoroughly developed. The
ground is owned by .John Forsyth and associates. The
Forest City Mining Co.—no relation to the foregoing— is

steadily operating a small stamp-mill near Oreville on
high-grade free-milling ore, and is preparing to deepen the
main shaft.

The Golden Slipper, in the Hill City district, which is

being worked for the benefit of creditors, is producing some
handsome ore. The vein was recently picked up after a
fault, and now shows three feet of quartz that will mill
close to $50 per ton. Mr. Kamman, superintendent for the
Pa-Ha-Sa company, which took over the properties of the
old Harney Peak Tin Co., has been directed to dispose of
placer ground owned by the company. The company owns
a large number of placer locations that have been farmed
for years, and these will be sold.

BUTTE, MONTANA
New General Manager.—Colorado Mine. —Development at the Ophir.

—Rich Ore in the North Butte.— Encouraging Result at Tuolumne.—Silver Lake Mining Company.

Harry Gallwey, for several years superintendent of the
Parrot Silver & Copper Mining Co.. has been appointed
general manager of the Butte, Anaconda & Pacific railway.
The position of superintendent of the Parrot goes out of
existence with the appointment of Mr. Gallwey to the rail-

way's service.

W. H. Wiley is engaged in making an examination of
the Colorado mine of the Davis- Daly company in the in-

terests of Eastern stockholders and until his report is made
to those for whom he is making his investigation nothing
will be decided on as to the future. The recent find on
the 1700-ft. level has been opened a distance of 250 ft. by
drifts, but the orebody has now practically pinched out.

So far as opened it runs from IS in. to 16 ft. in width. Men
are now engaged in driving for the orebody on the 1500-ft.

level.

The Ophir mine of the Butte Central Copper Co. will not

reach the depth of 1000 ft. before the end of July, which
is a few weeks later than at first calculated, for th*^

reason that a i)umping station has to be cut at a depth of

750 ft. At the present time the water is being pumped
from the 500-ft. level to the surface, and as soon as a depth

of 1000 ft. is reached an electric pump will be installed.

Those in charge are very confident of the future, and it is

just possible after the shaft has gone down to a depth of

1000 ft. another contract will be made for the sinking of

500 additional feet. In regard to the proposed concentrator,

it is learned that no further steps will be taken until ore

is blocked out sufficient to pay for it three times over.

The North Butte people still continue to be very reti-

cent as to the recent rich bodies of ore opened up, but it

may be stated on good authority that none of the reports

sent out have been exaggerated. Among those who are

quite familiar with the situation, it is positively asserted

that the vein found in the shaft at 2750 ft. is a north

branch of the Edith May vein, east of the fault. Both the

width and richness are remarkable.

Cross-cutting on the IfiOO-ft. level of the Tuolumne has

met with success beyond the expectations of the manage-

ment. A few weeks ago cross-cutting north and south was

commenced and the veins were reached within forty eight
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hours of the same time. The north vein was found first.

and a rich body of ore opened which will run at least 12'/,

copper. The exact width and extent are not .vet known. The

south vein joined the Edith May vein, and this was found

even more valuable than the north vein. The shaft is now

reaching the 1800, where a station is to be cut, after which

it will be continued to a depth of 2000 ft., where another

station will be cut.

The Silver Lake Mining Co. has filed articles of incor-

poration for carrying on a general mining business and for

the construction and operation of a railway from the

Georgetown district to the spur of the Butte, Anaconda &

Pacific railway so as to bring the ore from the district tc

the smelter at Anaconda. The company is incorporated for

$1,500,000, divided into 150.000 shares at a par value of $10

each. The company owns the George and Bonanza mines,

and negotiations are pending for others in the locality.

The George is a particularly rich mine and has a large

amount of ore blocked out ready for shipment.

SOUTHEASTERN ARIZONA
Twin Peaks Distrkl.—Character of fhe Veins.

—

Exploration Work. —
Geological Report.—Plant at Deep Shaft.— Organization of Company.

— Frisco Uilling Plant.

The Twin Peaks mining district lies on the New Mexico
Arizona line. 22 miles from the small town of Duncan. Ari-

zona. The principal property Is owned by the Twin Peaks
Mining & Milling Co.. having the following officers: Daniel

Fraser, president and manager: .John Evans. .Jr.. vice-presi

dent; A. N. Newhouse, secretary-treasurer; Alexander
Fraser is superintendent at the mines, .losei)h Fraaer is

fiscal agent, and .Tames Fraser is superintendent of new
work, consisting largely of prospecting throughout the

tributary region.

The Twin Peaks ores contain gold and silver, prin

cipally the former. The country is andesite and rhyolite.

resting uix)n granite. Numerous extensive jiorphyritlc

dikes traverse the country NE.-SW., which is the trend of

the Twin Peaks vein. The vein here averages 8 ft. in width
and looks like a fissure; though at depth It will probably
prove to be a contact between andesite and the large por
phyry dike. There are 32 claims In the property, with
15,000 ft. on the vein, which crops continuously for more
than a mile. It has been worked for the past six years.

and is now opened to 200 ft. In depth, with a great many
shallow oi)enlngs at different places. The first work done
was on a high grade shoot, about mid length of the hold-
ings, where a shaft was sunk 120' ft., all in fine ore. Water
coming In, another shaft was sunk 160 ft. a few hundred
feet from the first: and when water came In there, work
was started on what was determined should be the main
working shaft, now down 200 ft. At this depth water is

now coming in, but all preparations have been made to take
care of It, and here it is i)urposed to go to 400 ft., driving
at each 100 level. Jn this shaft.- at the 100, there are
drifts east and west. The west drift, in 70 ft., is In a good
body of high-grade sulphide: the east drift, 90 ft., is in

oxide carrying more than $25 in free gold. The ore in the
east drift is the same shoot showing on the surface for

several hundred feet and which there carries an average
of about $30. In neither drift Is there water. The sulphide
Is a black material, much resembling the 'black metal' of

the silver miners, but the greater value Is In gold. On the
200-ft. level a .station was l)eing cut when I left the camp.
The rhaft wa.s, however, in about 2 ft. of very fine ore.

sulphide, and as the vein dips out of the work it is prob-
able that the ore here fills the vejn, which will be deter-

mined In the station work. There is a very large iwrphyry
'blowout' a few hundred feet west of the shaft, and they
anticipate finding a good orebody when the drift In the
vein shall have reached this point.

Geologically the district has been described as "both in

trusive and effusive, including rhyolite, andesite, monzonite.
basalt, granite, phonolite." There is a very little of the

latter: this Is not considered significant. The region is of

i-onrse volcanic, and the metamorphism of the rhyolKe has

Diad" (.'real quantities of mnl pais.

The gangue of the ore is silica and feldspar. During my
stay at the properties I went over them carefully, and it

was wonderful how it would pan.' At many places on the

vein the material was broken off without attention, and in

no Instance did I fail to get a color, oftentimes a great

many. The many open-cuts show rich ground. Near the

extreme eastern end of the properties there is a 70-ft. tun-

nel, in ore all the way, the average being above $18 in gold.

The company has a well-equipped plant at the deep shaft,

power being obtained from a gasoline engine. There are

numerous comfortable houses for employees. There is a
good road to Duncan. Some time ago the company bought
a $50,000 milling plant for $3500, the former owners having
found the plant entirely inadequate for the character of the

ore they had to treat, and doubtless some portions of this

will be installed at the Twin Peaks. The cyanide process

will prove available for treatment. The company is finan-

cially solid, and the intention is to get depth as quickly as

possible. The mine was discovered six years ago by .Tames

Fraser, and he, his brothers, and Mr. Newhouse carried the

enterprise for four years, when a company was organized

and some stock was sold. In the exploration, however, the

original owners pooled their interests, and they take, one

share of stock for each share sold, this giving the investor

Arizona.

an equal share with them. Stock now has been withdrawn
from the market. This company is the only concern work-

ing steadily for the past few years in the entire district,

though there are many others owning properties.

Placer raining is being revived in the Clifton Morencl

district. Two new plants are being erected, one by the

'Frisco Placer Mining Co., and one by F. ,f. Paine, A. Hodg-

ert, and W. M. Whipple. The plant of the 'Frisco company

is an interesting one. The gravel will run into a large hop-

per and out over a grizzly; the large boulders from this

travel down an inclined chute for 75 ft., to remove all adher-

ing sand and cement. .\t the end of the chute the sand

drops into a sand-bin; the smaller material from the grizzly

passes into a bin and thence to a li{.-in. mesh trommel. The

oversize from this goes to the waste dump and the fine goes

into a sand-bin below, thence Into '/,,-in. mesh trommel;

from the trommel the oversize passes through regular sluice-

boxes to waste, while the fine passes into a sand-bin, thence

to riffles, and finally through a Pearce amalgamator. It is

believed this will save all the gold. The working Is dry

until the material reaches the two sluice-boxes beyond the

last trommel. The plant is about 30 ft. above the Frisco

river, from which any amount of water may at all times he

secured.
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NEW YORK
Rtaction in Porcupine Shares.— Little Interest in West Dome.—Pro-

gress at Dome.— Utah Consolidated Meeting.—Broughton Sus-

fained.— Proposed Restrictions on Stock Issues in Massachusetts.
—Death of T. I. Chadbourne.—Lake Superior Merger.— Review

of the Copper Situation.

It Is an established principle in physics that action and
reaction are equal. A large number of the members of
the New York market are now ready to declare that the re-

action is greater than any initial movement that can be
imparted to the trading. When Porcupine started to lift,

and the outside public began to make inquiry there was a
remarkable demonstration. A wave of relief was apparent,
a long breath was drawn, action was about to begin, and,
indeed, did begin, only to subside before any results could
be achieved. The market has settled back into a distinctly
waiting attitude. The boomers of the camp are talking as
big as ever, but the praises fall for the most part on deaf
ears.

The slump in Porcupine was emphasized by the lack of
interest taken in the flotation of F. Augustus Heinze's
much advertised West Dome property. The public paid
little heed to the quotations or the trading when the shares
were introduced on the New York market this week. The
activities at the camp are not, however, in any way lessened.
The Dome Extension is to build a 40-stamp mill. The
Preston East Dome is installing a plant, consisting of boiler,
6-drill compressor, pumps, and hoist. The North Dome is

setting up two drills. Work is at a standstill on the Dome,
but on the Hollinger development work is said to reveal
extraordinarily good ore. Plans are being prepared for an
addition to the plant in the way of three tube-mills to
work in connection with the 30 stamps which are expected
to be dropping by July, at which time it is expected that
the cyanide plant and the tube-mills will also be ready to
start.

The annual meeting of the Utah Consolidated held In
Jersey City this week was marked by a somewhat acri-
monious discussion between Urban H. Broughton and
George T.. Walker of Boston, who is the author of Walker's
Weekly Copper Letter. Mr. Broughton's statement was in
the nature of a defense of his administration and gave in
detail the circumstances which led up to the examinations
made indei)endently by John W. Finch and C. C. Burger
and the ensuing issuance of the circular announcing a
heavy decrease in the estimated ore reserves of the com-
pany. The more important matters, with regard to the
future of the property discussed at the meeting, were the
impending retirement of Mr. Broughton as president and
the results of the development woik carried on during the
past few months; some 14,000 ft. of work having been
done with satisfactory results. In addition to the cop-
per ores developed, lead ore has been found, and a con-
siderable tonnage i)roved; it is estimated the ore will show
a net profit of $6 per ton. Mr. Broughton was very de-

cided in his expressions concerning the contract between
the Utah Consolidated and the International Smelting &
Refining Co., believing the contract to be worth a great
deal to the mining company. The result of the meeting
was overwhelmingly in favor of Mr. Broughton.

Stocks seeking a market on the Boston Exchange or on
the Boston Curb are hereafter to run the gauntlet of legis-

lative requirement if a bill now before the Assembly of the
State of Massachusetts is passed. It provides that the
president and directors must file a sworn statement giving
name, location, amount of stock, and the name, address, and
stock holdings of each shareholder, and a true description
of the property. Within thirty days of each annual meet-
ing a statement of condition, assets, and liabilities must be
filed; at the request of one-fourth of the stockholders an
examination must be made by independent engineers, while
officers are made personally responsible for any impairment
through mismanagement. Any broker dealing in shares not
entitled to be listed is liable to a fine of $1000 or imprison-
ment for not more than three years, or both, and any pro-
moter who advertises shares for sale without complying
with the listing requirements, or who makes false state-

ments in any certificate or report, shall be liable to a like

penalty or penalties. All of which is certainly drastic

enough to keep unscrupulous promoters at a safe distance

from Boston if it becomes law.

The Calumet & Hecla merger lost one of its most impor-

tant adversaries through the sudden death of Thomas L.

Chadbourne, of Houghton, Michigan. Mr. Chadbourne died

of heart failure at his winter home in West Palm Beach,

Florida. He was counsel for the Calumet & Hecla in Michi-

gan for many years, but resigned because of his opposition

to the present merger plans, especially with regard to the

Ahmeek. The Ahmeek property was an especial pet of Mr.

Chadbourne, and because he thought unfair the basis on

which it is to be absorbed, he fathered and pushed through

the Michigan legislature a bill providing for appraisal of

properties to be consolidated and for the ])urchase of the

shares of any and all dissenting shareholders who may
refuse to come into any projected consolidation. The Bos-

ton Stock Exchange sentiment has been against the big

Lake merger for the reason that It will take so many active

issues away from the traders. Floor members are taking

some consolation from the fact that Isle Royale, which was

expected to become a component part of the big company,

is to remain an independent concern, though it will be con-

ducted under Calumet & Hecla management. Isle Royale is

considered, like Ahmeek, one of the greatest speculative

possibilities among the Lake mines.

Copper has broken below 12c. and the position of the

various important producers is causing some close figuring.

Curtailment is tacitly acknowledged to have failed. New
production, while it will not be a predominant factor during

the current year, must be reckoned with during 1912. Ray

Consolidated, Miami, Chino. Braden Copper in Chile, and

the Kennicott in Alaska, will all be in line by the end of

the year. In the meantime the hoped-for revival in gen-

eral business has not come and the metal market can not

be said to have improved. There are many large producers

that are making barely a safe margin over present dividend

requirements. Of the more important factors in copper

production there seems to be but five that can earn present

dividends on current production with 12c. copper, namely:

Calumet & Hecla, Utah Copper, Nevada Consolidated. Old

Dominion, and Granby. There are smaller deep-level prop-

erties, such as Tuolumne. Butte-Ballaklava, Shattuck Ari-

zona, and some others that have just now some rich ore-

bodies out of which they can make a large profit for the

time being. Such properties can not. of course, be justly

compared with the porphyny mines. The Ray Consolidated

plant is fast getting into action. The first section of the

mill is treating 850 tons per day, getting extraction of

about 70%. The concentrate, which runs about 30% copper,

is now being sent to the smelter at El Paso. The second

section of the mill is to be started this week. The Ray
Consolidated ores are running about 2.35% copper.

The annual report of .the Miami Cojjper Co. shows ore

reserves, as of January 1, 1911, of 18,000.000 tons assaying

2.58% in copper. Of the whole mineral ground 58 acres

has been explored by underground work or by drills. Of

the territory explored 15 acres show so low a copper con-

tent that it will not be worked farther. The annual meet-

ing of the Miami was held this week and Theodore L. Herr-

mann was chosen as director to fill the place' of Andrew
Freedman. resigned. Mr. Herrmann is also a director of

the Utah Consolidated. The first shipments of the concen-

trate from the Miami to the smelter at the Greene-Cananea

have just been made. The first tests of the Miami mill have

just been completed with the gratifying result that the

capacity of the plant has been found to be much greater

than was expected. The first unit can handle 700 tons per

day, which Is nearly twice as much ore as it was estimated

to treat. The mill is equipped with Deister tables and is

to l)e one of the most complete plants of the kind in the

country.

The development at the Hidden Creek property, under

option to the Granby, is said to be encouraging, some

4.000,000 tons of ore having been developed, averaging 2i.j%

copper. This ore is to be sent to the smelter at Granby.
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Operations at the Granby are liable to be somewfiat cur-

tailed in the near future owing to labor troubles of the

Crows Nest Pass Coal Co. The British Columbia Copper

Co., like the Granby, is extending its holdings, having taken

an option on the McKinley property, sixty miles dis-

tant from the Greenwood smelter and twenty miles off

the line of the Canadian Pacific. The figure named in

the contract is $100,000, and the railroad has agreed to

connect with the mine by a spur if the option is taken up.

The activity in the stock of the Arizona Copper Co., which

is traded in Edinburgh, has attracted some attention. The
market rumor Is to the effect that the new management,
installed since the death of John Gill a few months since,

is negotiating for a sale of the control to the Guggenheims.

WASHINGTON
Airing of Alaska Land Scandal.— Invesfigation Called For.—The Pot-

ash Controversy.—Closing the Mints.— Investigation of Pancoast

Disaster.—Bureau of Mines Appropriation.—Workman's Com-

pensation Act.—Bills Introduced.

The Alaska mineral-land scandal has once again been

hung out on the Senatorial wash-line for an airing, all

through the adroitness of Robert La Follette, the insurgent

Senator from Wisconsin. The Senator the other day in-

troduced an innocent-appearing little resolution, calling

upon the new Secretary of the Interior to transmit to the

Senate a list of all claims, locations, filings, or entries

made upon lands withdrawn from the Chugach National

Forest in Alaska and "restored to the public domain" by
the Executive order of October 28. 1910; giving the date

of each claim and the names of the persons who made the

same, and also what, if any, assignments of these claims

have been made, and to whom. Those who claim to know,
say that the facts will disclose favoritism to the Morgan
Guggenheim interests in Alaska. It is understood that the

administration will show that there Is no reason to believe

that the Guggenheim interests predominate in the manage-
ment of the Controller Bay Railroad & Navigation Company.
Asbury F. Lever, of South Carolina, has introduced a

resolution In the case asking the President for information
as to what connection the resignation of David .1. Hill as
Ambassador to Germany has with the potash controversy.

The South is taking a keen interest in this difficulty, as the

increased price for potash demanded by the German syndi-
cate in the face of contracts with Americans is seriously

affecting the fertilizer manufacturers, all of whom use pot-

ash.

Washington newspapers are authority for the statement
that the Government may close or abolish some of Its mints.
They say that Franklin McVeagh, Secretary of the Treasury,
Is ready to instruct the assay offices and mints to begin
issuing gold certificates against gold bullion and foreign

g»ld coin. As soon as this begins, the coining of gold will

practically stop. Nothing but small silver coins and pen
nles will be struck off hereafter, unless there Is an unusual
demand for gold coins, and it is estimated that the mints at

San Francisco and Philadelphia, running on short time,
will fill all the Treasury's needs. A saving of several hun-
dred thousand dollars per year will be effected by the
change.

An investigation into the cause of the death of Joseph
E. Evans, the miner employed in rescue work by the Bu-
reau of Mines, who lost his life while trying to save the
entombed miners at the Pancoast colliery, at Throop, Pa.,

la now under way. Newspaper dispatches to the effect that
Evans' helmet was defective and that he tpre it off in the
mine are not believed here in Washington. Director Joseph
A, Holmes gives the theory that in the excitement of the
rescue work, Evans worked so hai-d he used up the oxygen
more rapidly than it could be sui)plied. In other words,
the caustic-potash cylinder could not absorb the poisonous
matter from Evans" breath rapidly enough to prevent him
from breathing it again before it was purified. That the

widow of the hero, Evans, has not been forgotten Is seen in

the action here and at Pittsburg. At the present time two
separate funds are being collected for the widow—one a

subscription from the Bureau of Mines employees, and the

other from mine operators and mining engineers, who ar6
greatly interested in rescue work. The latter fund has
been started by John Hays Hammond, who has subscribed
$250.

In the rush incident to the closing of the last session of

Congress, a few typographical errors crept into the Sundry
Civil law, one of which sought to give the Bureau of Mines
$135,000 for fuel investigations instead of $100,000 which
was really allowed by Congress. John J. Fitzgerald, New
York, chairman of the new appropriation committee, has
introduced a resolution in the House which will restore the
old figure.

Joseph Howell, representative from Logan, Utah, has in-

troduced an amendment to the workman's compensation
act which, if passed, will extend the benefits of this law to

employees of the Bureau of Mines, engaged in hazardous
work. The act provides that workmen and employees on
the Isthmian Canal and for the Reclamation Service who
are injured shall be entitled to receive their pay for one
year. Martin D. Foster, of Illinois, the chairman of the
new committee on Mines and Mining in the ftouse, has
introduced a bill to apply a portion of the proceeds of the
sale of public lands to the endowment of schools or depart-
ments of mines and mining. Bills have also been intro-

duced to repeal the duty on coal and coal slack or culm,
bitumen and asphaltum, and iron ore. Atterson Rucker,
Fort Logan, Colorado, has introduce^ a bill providing for
the cession by the Government to the States of all un-
occupied public domain.

JOHANNESBURG, TRANSVAAL
Shaft Sinking on the Western Rand Estates.—Width of Reef.— Cast-

iron Shaft Lining. — Centrifugal Pumps. — Bailing Skip.— Pilot

Drills.— Globe 6 Phoenix Mine.

The Western Rand Estates Co. Ltd., owning a large
block of gold claims on the extreme southwestern part
of Witwatersrand, is carrying out most interesting sinking
operations in the aqueous dolomites which overlie the reef
on that -company's property. A series of bore-holes was
put down on the farm Gemsbokfontein—the property of
the company—a few years ago, and these disclosed the
presence of two principal gold-bearing reefs. The first of
these auriferous conglomerates encountered was termed the
Western Rand Leader and was struck in three bore-holes
at depths of 1972, 1677, and 2302 ft. respectively. The
assay value and reef widths disclosed In the cores were as
follows:

Hole. Inches. Dwt. per ton.

No. 4 10.5 158.0

No. 8 15.5 18.83

No. 9 8.0 6.6

The lower reef, known as the No. 2 West Reef, was en-

countered in eight boreholes at depths varying from 2004
to 3229 ft., the width of reef disclosed varying from 5 to

29 in., and the value from 2.5 to 22.74 dwt. i)er ton.

The company commenced sinking a circular shaft on
Gemsbokfontein in September 1909, but owing to difficulties

encountered in sinking through soft decomposed chert and
dolomitic breccia, the depth at the end of last June was
less than 80 ft. Work is now jjroceeding at a better rate,

but the shaft will have to penetrate between 1200 and 1300

ft. of dolomite, which has never before been attempted in

South Africa. The shaft is 17 ft. 9 in. in the clear, and will

be lined throughout with lead-jointed cast-iron lining, vary-

ing in thickness from V/,„ in. for the first 100 ft. to about

2'/i in. at the lowest depth of the water-bearing strata.

The whole shaft will be completely water-tight, the lining

Iteing strengthened by concrete filling behind. The lining

is made in ten segments to the circle, the width of each

ring varying from 2 ft. 6 in. to 5 ft. Bearer-rings, which
will be let in at intervals on the solid rock, project 2 ft.

beyond the circle. The matter of handling water has
been met by the installation of two Sulzer |)umps, capa-

ble of raising over 2,000.000 gal. per 24 hours. These
pumps are a novelty on the Witwatersrand. They are cen-
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trifugal and aie operated by a SOOhp. motor; a balling ski])

of new design has also been delivered on the propertj'. It

consists of a tubular contrivance, capable of holding 600

gal. of water, and provided with a tight-fitting piston which

is capable of being operated by the hauling wire. On reach-

ing the bottom the piston automatically sinks to the bottom

on the slack and on being raised sucks u)) water through a

clack-valve and fills the skip. The shaft Is at present being

sunk by hand, but it is intended to install machines at a

later date. Pilot drills are kept at work in the bottom of

the shaft to minimize the danger of a sudden rush of water

from, the bottom.

The Globe & Phoenix is the most notable mine in Rho-

desia, partly on account of its rich ore and partly because

of the attraction its shares have had for speculators. The
workings are deep, the main shaft being down to 24S1 ft.

on the dip. During the last year or so. most of the devel

opnient has been on the sixteenth and seventeenth levels

above and below an Intrusive dike. Operations have re-

cently been hindered by necessary overhauling of the plant

and retimberlng the main shaft. The presence of antimony
has caused trouble to the metallurgist. When ;5-oz. ore

yields only 214 oz., it means the loss of what is practically

another gold mine, and the dump provides the enterprising

metallurgist with an interesting problem. During the past

year the repairs to the shaft have made it imijossible to

raise sufficient ore to keep the extraction plant going, .so

the directors decided to mine ore richer than the average
so as to make the total profit the same as if the mill had
been at work the whole time on average ore. Thus 88,397

oz. was recovered from 41,257 tons, realizing £376,.372 and
yielding a profit of £236,569. The dividend was 115%. In

spite of hindrances to development the ore reserve has been
fully maintained throughout the year and stood on Decem-
ber 31 at 178,221 tons averaging 33.9 dwt. The orebody is

notable for the occurrence of rich shoots running to 5 and
6 oz. gold per ton. Many improvements in metallurgical

treatment have recently been introduced by H. T. Brett

and much of the antlmonial sulphide is now removed by
concentration and roasted. During the last month or so

the extraction has by this means been raised from 75 to

86'/f. It is possible that before long a further more drastic

alteration of the plant will be undertaken and all-sliming

introduced.

KALGOORLIE, WESTERN AUSTRALIA
Diamond- Drilling al the Great Boulder. —Encouraging Results. —

Associated Northern Option. — Drop in Bullfinch Shares. —
Deviation of Drill- Holes.—Low Water-Supply. — Use of Motor
Vehicles.—Super- Phosphate Production.

Some encouraging results have been obtained by diamond-
drilling at 2800 ft. in the Great Boulder. A series of holes
was put in toward the Ivanhoe and Horseshoe boundaries
with the following results: A horizontal bore westeily
from the main shaft cut ore at 194 ft., it being 19 in. wide
and worth $170 per ton. At 210 ft. 14 in. of ore, worth $2:5.

was cut. From the same point, another hole, at 220 ft.,

cut 3 ft. of ore worth $57, and 6 ft., assaying $22, close to

the Golden Horseshoe boundary. One hole from the Boul
der was continued into the Ivanhoe, and encountered a

lode 12 ft. west of the east boundary, and 57 ft. north of

the south boundary, it being 3 ft. wide and worth $21.50,

Further drilling at 2800 ft. in the Boulder in a southwest
direction, at 95% ft. from the shaft, a vein IV, ft. wide was
cut, worth $36; and at 144 ft. cut 2 ft. of ore worth $86.

13 ft. from the boundary. The Ivanhoe reports that in

cross-cutting west at 2270 ft. they passed through 2 ft. of

ore worth $4.58 per ton, 139 ft. west of the main shaft.

This is supposed to be the middle lode, which has not been
worked below the 1669-ft. level. The Perseverance at 2050
ft. reports 6 ft. of profitable ore. The shaft is down 2200
ft., and the cross-cut 140 ft. The sixteenth level of the
Chaffers in the Main Reef shaft shows a 5-ft. vein worth
$3.50. The Great Boulder announces its reserves at 803.151
tons containing $7,934,696. No estimate has been made of

the No. 1 lode below No. 1 level; of No. 2 lode below 1650
ft.; of No. 3 below 1767 ft.; and of No. 4 below the 10th

level. Rather good news comes from the St. George mine
of the Boulder No. 1, at Mt. Magnet, in that a new lode

12 ft., worth $30 per ton, has been cut in the cross-cut east

from the north end of the 100-ft. level. The Associated
Northern has taken an option on the Gimlet South and
South Extended leases for six months. The price asked is

$170,000. A boiler, winch, condenser, etc., are already on
their way to the mines, and work will soon be started. The
Bullfinch Proprietary has erected a Cornish boiler, and a
hoist for sinking the new main shaft, and other develoj)-

ment. There has been a great drop in the shares of this

mine lately, partly due to reports from outsiders warning
people not to rush into speculation on the Yilgarn field.

The trial of the late Chaffinch manager and others will

come on shortly. The Associated Northern is still drilling

from the 550-ft. level; but no ore is cut, and it would seem
that there is nothing below the once famous pipe of ore,

which comes into the property at 300 ft. from the Brown
hill lease, and leaves again at 550 ft. into the Oroyo North
block. The mine keeps one ball-mill at work, the other two
being on custom ore. which comes in from all parts. Re-

ferring to diamond-drilling on this field, it is to be hoped
that cross-cutting in the Boulder will disclose the good ore

found in the bore. There is a lot of chance about a bore-

hole, as most mining men know well. Serious deviations

take place, and it seems that the drill always tries to work
at right angles to the strike of the rocks. Richard Hamil-
ton, of the Boulder, gave several instances of this in his

address at the annual meeting of the Australian Institute

of Mining Engineers in 1909. A London paper recently

published the story that the deviation of a drill was due to

magnetism, tending to drive it away from the pole toward
which it was boring. Experienced men here do not accept

the argument.

As we have had no lains for many months, water in

some of the outside centres is very low. and others have
had to close down mines until it rains. Large dams with

a clay or cement bottom have been constructed at most

places, but evaporation is high. As in Nevada and other

mining States of the United States, the motor-car has been

fery valuable in Western Australia in prospecting and car-

rying |)assengers to new fields. The motor buggy is fairly

satisfactory, as it is high, and can clear stumps and rough

ground easily.

During 1910 the Collie coalfield produced 261,587 tons,

this being 47,207 tons ahead of the previous term. This

coal is used on the railways, mixed with Newcastle coal,

and on steamers calling en route to the east; 518 men are

employed. The Northampton field produced 125 tons of

lead ore, valued at $6000. About 400 tons of black tin was

won on the Greenbushes and Marble Bar fields; while 2300

tons of copper was produced from the mines at Phillips

river and West Pillarra. It may be of interest to note that

a ship laden with 1500 tons of copper ore from the latter

field, was caught in a cyclone recently and overturned,

only one man out of 23 being saved. Renewed interest is

being centred in the Ora Banda field, north from Kalgoorlie.

The wheat production of this State is increasing rapidly,

and good results are obtained by using super-phosphates.

There are two large plants near Perth for its manufacture,

operated by the Mt. Lyell Co., and by Cuming, Smith &
Co, The former can hardly meet the demand for its

product. Phosphate rock comes from Christmas island, in

the Indian ocean; while sulphide for acid manufacture

comes from Huelva, in Spain. It is hoped before long to

use deposits of these minerals which occur in Western

Australia. The. phosphate rock is broken in jaw-breakers,

and ground in a ball-mill. The sulphide is crushed to

about i-j-in. size, and roasted in Herreshoff furnaces. Both

nitric and sulphuric acids are made at the works. The
resulting product is bagged and transported to the farming

districts. Taking advantage of a trip to the coast, I in-

spected this plant, also the lime treatment of the water

supply at Mundarlng weir. The latter is working satis-

factorily, the inside o-* the main conduit is getting coated

with lime, this preventing further corrosion, while the cor

rosive element is being precipitated out.
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General Mining News

ALASKA
JLNtAU DISTRICT

It is expected that $600,000 will be spent diuins the

summer on the AlaskaJuneau In the construction of a

mill and in development work. F. W. Bradley, the jires-

ident of the company, will visit the mine soon. The He

Groff Mining Co. has purchased the adjoining iMills mine

and will proceed to enlarge the mill on its own property

at Chlchagof, near Sitka. A San Francisco company is

opening the Bear's Nest mine on Douglas island. The
California-Nevada Copper Co. is working three shifts and

will eventually employ 200 men.

KfH'CUlKAN DISTRICT

Large bodies of magnetite have been discovered near

Sulzer on the Kasaan peninsula, and at other places in

this district, but are as yet undeveloped. Recently the

suggestion has been made that they might be profitably

worked it electric smelting were used, as in Shasta county,

California.

THE TAXAXA

(Special Correspondence.)—An Important deal was put

through recently when L. M. Drury and associates took

over the entire property belonging to Hoel Bros., .Johnson

& Witraer. This comprises four claims on the divide be

tween Wildcat and Vault creeks. On two claims a vein

30 ft. wide has been traced for 1000 ft. A 2-ton sami)le

from one of the prospect-holes on this vein recently milled

$9 per ton. The vein on the other two claims is smaller

and higher grade, running from 8 in. to 2 ft. wide, a one-

ton sample from which milled $45 In the Fairbanks mill.

There are two Soft, shafts on the latter, and a 60-ft. drift

at the bottom of one. The new owners are planning de-

velopment on a larger scale this summer.
Owing to a blockade of the railroad for most of the

month, due to heavy snows, only three runs of ore were

l)Ut through the Chena customs mill. A run of 8 tons

from J. C. Kinney at Ester netted $256, or $32 ver ton.

L. J. McCarty, at the head of Fairbanks creek, also sent

in 39 tons which gave a bar worth $4740, or well over

$100 i)er ton. The largest returns were from 52 tons

shipped from the Rhoads Hall mine on Bedrock creek.

The bar weighed 415 oz., the gold being worth $16.42 per

ounce, or a total of $6S14. This is probably the last ship-

ment to leave the claim, as W. C. Hall is now in San
Francisco getting a mill to be erected this summer. The
next run at the Chena mill will be 70 tons or over from

the Golden-Sherrard lease at the head of Cleary. A small

run taken by milling every tenth sack shows that the en-

tire lot will average $105 per ton.

Herchberger & Zimmerman are opening up a very prom
ising vein between Twin creek and Skoogy gulch. There

are 20 tons of rock on the dump at present. The vein

varies from 1 to 5 ft. thick and assays well. A mill-run

will be made soon. Two very good samples of galena

have come in recently. One from the Excelsior, owned by

Cook brothers, on Fairbanks creek, assayed 313 oz. silver

and $3 in gold. Another sample from Freeman and Scharf

at the head of Fox gulch showed 260 oz. silver and $6 in

gold. After being closed down for several months the

Tolovana mine will start sloping. George Hunter, the

manager, has just returned from the outside. The mine
has paid all its expenses during development. A mill run

on 5800 lb. completed recently netted $250.

Steady development work is going on at the Peterson

lease on the Friedrich vein. Adits are being driven at

a depth of 120 ft., and very good ore has been found on

both sides. This property will probably erect a. mill this

summer. Having almost raised the necessary $20,000, the

Quartz I)evelo|)ment Co. will soon commence operations.

At present, the board of directors is looking over proper-

ties that have offere<l favorable propositions. With the

choice of the property to work on, no difficulty will be

experienced in raising the rest of the money needed. Hoel

Bros.. .Johnson & Witmer. who recently sold out their Vault

creek holdings, are getting a plant and will soon start

to open up some good prospects found by them at the head

of Treasure creek.

The Fairbanks Core & Drill Mining Co. will .soon put

an issue of stock on the market. The purpose of the

company is to bring in drills and pros|)ect quartz prop-

erties for an interest. A large set of tools will also be

brought into the coimtry to prosi)ect placer ground where
the holes will not be over 200 ft. deep. E. H. Mack is

secretary and general manager for the company.

The famous No. 17 Goldstream will be worked from
four shafts by Petersen & Kellum. The first clean-up has

already been made, giving returns of over $5000. To fur-

ther investigate the dredging ground, tied up by Lemons
and Powell last year, Dupree Lance, a I^ondon mining
man, has just arrived with two of the directors of the

Dredge on Bonanza Cieek.

company, H. J. Robson and William Turton. The prop-

erties lie on Fairbanks and Pedro creeks.

Fairbanks, March 21.

ARIZONA
((kiii.sk county

A big discovery of lead and silver ore has been made in

the Arizona-Cleveland in the Gunnison range of the Dragoon

district. The richest ore runs 600 oz. silver; the company

expects to ship a 30-ton carload this month. A large air-

compressor and a 50-hp. hoist have been ordered. The East

Side Gold M. Co., ten miles east of Bisbee, is preparing to

erect an air-compressor and a gasoline hoist. Fourteen

men are at work on the j)roperty of the McKinley Mining

& Development Co. The most important thing at present

is to get the roads in shape, after which $10,000 will be

spent in im|>rovements.

(lll.A COtNTV

The recent test of the Miami mill showed the surprising

result that it can be operated at nearly double its rated

capacity. Unit No. 4 is now ready for operation: this is

equipped with Butch rolls instead of Chilean mills, and

units 5 and « will be equipped with either Burch rolls or

Chilean mills. The capacity for yix units will be 4000 tons.

Three tons of concentrate was shipped to Cananea, April

11 and 12,

YAVAPAI COUNTY

The vein opened in the lower tunnel of the Starbu'k

mine averages 4 ft. in width and carries high-grade silver

ore. The «nd is considered the most important one ever

made on the property. Placer gold amounting to $180 was

brought to Prescott last week from the claims on Oik creek,

which belongs to George Brook and Harry Schlosse.

YUMA COUNTY

Gold has been discovered about 25 miles northeast of

Yuma and 16 miles east of Brawley, and many prospectors

i
are on their way to the scene of the find. In the North
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star claim of the Copper Reef Con. Mines Co., the cross-

cut from the 300-ft. station of the inclined shaft Is in 25

ft., while the California adit is in 760 ft. and has cut

the California vein, which is 14 ft. wide, with 18 in. of

good ore.

CALIFORNIA
CALAVKKAS COUNTY

The mill-men at Angels Camp quit work on Monday on

account of a 50c. reduction in wages per day. The 5-stamp

mill at the Duryea mine in Chile gulch was sold last week

and will be moved to about a mile below the Foots &
Thompson on the Mokelumne river.

ELDOBAUO COUNTY

The Mountain Democrat reports that L. J. Strait, whose
work was stopped by the Debris Commission until a

dam should be built to hold the debris, has devised an

entirely new plan of operation which obviates the construc-

tion of an expensive dam. H. C. Cline is re-opening the

Davidson mine at Shingle Springs; a shaft is being sunk

to the 300-ft. level. A 10-stamp mill will be erected to

treat the ore, which averages $14.50 per ton. A party of

students from the University of California is exploring a

cave In the limestone, near Cool, and has made some in-

teresting finds. Good ore has been struck in the Barney

mine, near Omo. W. A. Bell is beginning to reopen the

Dalmatia mine, near Kelsey, which was closed down some
years ago. A test run has been made at the Georgia Slide

mine, at Georgetown. A laige new mill is planned.

KERN COUNTY

The Yellow Aster mill is handling 500 tons i)er day of

ore that will average ?2.75 per ton, and is making good

profits. The Inyo Coso company is finding high-grade ore

in Us new adit, which is in about 400 ft. The aerial tram-

way, made by A. Leschen & Sons for the West Gold M. &
M. Co., in Wilson canyon, is being delivered. A 50-ton red-

wood tank for the Arondo mine, in the Argus range, has

been delivered. The U. S. Geological Survey has completed

its field work on the Ballarat quadrangle.

SAN BERNARDINO COUNTY

The Needles smelter is treating only 100 tons per day at

present, but by the middle of next month is expected to

be in full operation at its rated capacity of 350 tons per

day. The core-drill, to be used in prospecting the Desert

Chief mine, is daily expected in Barstow. A tube-mill will

be erected at the Bagdad-Chase mine, near Barstow, by

G. E. Roth, to treat the tailing.

SHASTA COUNTY

The 25-ton furnace at Heroult has been in regular opera-

tion for some time with but few brief delays. The work

on the construction of the three new furnaces, which will

require 6000 hp. more, is being hurried and it is expected

to have them ready by the first of July. The National mine,

near the head of Churn creek, which was abandoned a

couple of years ago, has been explored by G. M. Sleezer,

who has found good ore, and has re-located the property.

He has shipped 60 tons of ore that averaged $45 per ton.

The new stamp-mill on the Uncle Sam has started. The
Old Diggings district is busy supplying silicious ore to the

smelters.

SIEBBA COUNTY

Men are at work repairing the damage to the North

Fork ditch, and later the Middle Fork ditch will be re-

paired also. This was carried away by a snowslide. It

is planned to blast deep enough into the bank so that

any subsequent slide will go over the ditch without in-

juring it. Shaft-sinking is in progress on the vein from
the lower adit on the Plumbago mine. Work has started

again on the Standard mine, which closed down early in

January. The contract has been let for the construction of

the 10-stamp mill for the Tightner mine. It will have
1200-lb. stamps and the pulp will pass to two concentrating
tables and then to buddies and vanners after it has gone
over the plates. The slime will be treated in a cyanide
plant. The mill will cost about $20,000. The mill is 700

ft. from the dump, so a tramway will be built to convey

the material to the mill. It is expected that $50,000 profit

will be made in treating the dump.

TUOLUMNE COUNTY

The new 10-stamp mill at the Duffield, near Arastraville,

will be started about May 1. A new pump is to be erected.

The electrical equipment for the Gold Ship mine, near

Groveland, has been ordered and will be supplied by the

D. D. Demarest Co. The order Includes an electric hoist,

two 40-hp. transformers, a 50-hp. motor, and a pumj). An
electric transportation system and a lighting system will

probably be installed in the near future. It is understood

a large amount of development work will be done during

the present year. The 5-stamp mill being installed at

the Gianelli mine, above Arastraville, will soon have its

15-hp. gas engine running. The vein, 4 in. to 3 ft. in width,

is one of the richest yet uncovered in the district, assaying

from $10 to $500 per ton. Electric power is to be used

at the Humbug gravel mine, at the base of Table mountain,

near Jamestown, at which active operations will be re-

sumed as soon as the branch transmission line, now well

under way, is completed. The mine is worked through a

long tunnel which taps the channel beneath the mountain,

and in the early days yielded much gold. Several shal-

low shafts have been sunk at the Mill Villa to determine

the value and extent of the gravel deposits, and the results

indicate that the enterprise will prove profitable.

The management of the Tarantula mine will concentrate

its efforts on the development of the property. A large

force is employed in the mine. It is reported that the

new 20-stamp mill will soon be in operation. The com-

pany's holdings comprise several claims on the Mother

Lode near Shawmut. Title to the valuable holdings of

the Tuolumne River Power Co., consisting of 65 miles of

ditch, water-rights, power-sites, etc.. has passed to the

Yosemite Power Co., whose principal stockholders are said

to be Maine capitalists. It is said that the purchasing com-

pany will expend several million dollars in the construction

of an electric-power site.

Tuolumne, April 22.

COLORADO
CLEAR CREEK COUNTY

(Special Correspondence.)—From a shipment of eight

tons of ore made from the lease on the Lamartine being

operated by Charles Carlson, the sum of $800 was realized.

A body of ore from 2 to 7 ft. wide has been uncovered

in the stope being carried in the west drift of the Bellman

vein. Tests show value of 2.50 to 3.25 oz. gold per ton.

George S. Wilkie is manager. The track at the New-

house adit is to be extended from the dump down Clear

creek as far as the Wilkie mill. The plant will be run

upon ore from the Saratoga mine.

Idaho Springs, April 14.

GILPIN COUNTY

(Special Correspondence.)—A big body of medium-grade

ore has been uncovered on the 100-ft. level of the Baxter

mine on Quartz hill. There is also showing an 8-in. streak

of smelting ore that is worth from 10 to 15 oz. gold per ton.

G. R. Gibson is manager. Anderle & Co., leasing on the

Egyptian mine, are shipping 50 tons of ore each month that

brings $21 per ton in gold and silver. The Coeur d'Alene

M. Co. has completed a road from the mine to the county

road, and shipments will be started at once. The water in

the Grand Army workings has lowered to the 1200-ft. point.

it has been decided to allot the ground to lessees. Ship-

ments from the Champion mine are averaging $18 per ton;

the ore being taken from the 800-ft. level.

Central City. April 14.

SUMMIT COUNTY

(Special Correspondence.)—The Shoe Basin mine, which

is owned by Peoria, Illinois, people, who also own the

Peruvian mine, advanced its tunnel 216 ft. during March,

and on April 1 was in a distance of 906 ft. The tunnel was

started October 25, 1910; it is expected to cut the Peruvian

vein at 1025 ft., but 1250 ft. remains to be driven on the
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vein before connection is made with the old Peruvian shaft,

which shows continuous ore to the bottom of the shaft.

It is understod that the Little Jumbo mine, operated by

Mr. Rosengarten, who is one of the oldest operators now in

the district, is going to build a 100-ton mill this year. There
Is an ore-shoot developed at good depth and a large

amount of ore blocked out. The ore is lead-zinc carrying

silver and gold, and the orebody is continuous for 700 ft.

in the lower tunnel, and averages over 4 ft. wide. It is

heavily mineralized and it is only a matter of separation

to make a lead and commercial zinc product. The ore is

very similar to that of the Wellington mine at Brecken-
rldge, but carries more silver.

The Colorado Toledo mill started operation April 1, and
is operating one 8-hour shift daily, with the usual trouble
in separating the Iron from the zinc. The mine has large

orebodies and two 8-hour shifts are being worked, blocking
out ore while experimenting with roasting, so as to make
a better separation. The construction of the mill has
proved satisfactory, and it can handle ore more econ-

omically than any other mill in the district. The Wagner
process, as well as the Motter method of separation, is

under Investigation.

Montezuma, April 13.

IDAHO
SHOSHONE COl-XTY

(Special Correspondence.)—The Stewart mine, controlled
by F. A. Helnze, is making a good showing. Five hundred
tons of ore Is sent to the mill every day and flrst-class ore
at the rate of 600 tons per month goes to the East Helena
smelter. The flrst-class ore runs 40% lead and 40 oz. of

sliver per ton. The second-class is concentrated G'<, into

1, and the concentrate runs 50^'c lead and 30 oz. In silver.

The Stewart has cleared off all indebtedness, except about
150,000, and that will be paid off in about six weeks.
One hundred thousand dollars is being expended to make

the Hunter mine, near Mullan. one of the best equipped
plants In the Coeur d'Alene district. Among the Improve
ments contemplated are the enlarging of the mine and the
installation of an electric hoist and electric trains for haul-
ing ore from the shaft to the bins on the tunnel level.

The capacity of the mill will be increased from 400 to 800
tons daily. The latter work is to be completed early in

.June. One hundred and fifty men are at work, the prin-

cipal operations being on the 400-ft. level.

Separations as clean as could be desired and with a small
loss are being made in the mill at the Success mine in

the Coeur d'Alene. Sufficient ore is broken down in the
8toi)es to run the mill several months, and there is enough
ore blocked out to assure a steady output for several years.

Some of the stopes that were worked twenty years ago are
being reopened and are ready to yield a large tonnage.
Having been worked for the lead alone, most of the clean
zinc, or mixed lead and zinc, was left on the walls.

Development work on the Federal company's mine at

Mace. Idaho, has opened a large orebody on the 1800-ft.

level. The ore was encountered at No. 12 chute and has
been driven on to No. 22 chute, a distance of 400 ft. It

Is believed to continue to the end line of the Mammoth
claim. The new ore is sujjerlor to anything that

has been opened in the mine and prolongs the life of the
property Indefinitely. A new orebody, showing 13 inches
of steel galena, was discovered recently In the 1 400-ft.

level. The west drift In this level was extended to the end
line of the claim, and it was within a few feet of the
line where the new ore was found. The company Is nego-
tiating for the purchase of the Cleveland claim, Into which
it is believed the orebody extends.

Favorable indications are seen in the Northern Light
property In northern Idaho, where a find of Importanc?
was made in a crosscut from the shaft at a distance of

65 ft. from the surface. The shaft began in ore which
dipped at about the depth of 40 ft. Several stringers of

ore were cut in sinking the shaft. The cross-cut picked
up one of these at 10 ft. and shows that the vein had
widened to fully 10 ft. and that it is full of ore, the rich-

est galena showing throughout the quartz. The crops-cut

will be continued to cut the other stringers, and as these

were better in the upper workings than the one just dis-

covered even more is expected of them. The shaft will

be continued to a depth of 100 ft. before the next cross-cut

is made.

Wardner, April 22.

MONTANA
FLATHEAD COUXTY

(Special Correspondence.)—Preparations are being made
for an active season by placer miners in the Libby Creek
district in western Montana. The Libby Creek Placer Min-
ing Co. is arranging to erect a small sawmill to cut

lumber for flumes and buildings about twenty miles south

of Libby. where it holds a large area of ground. Operations
have been started on the Rice placer claim in the Republic
district, where there Is abundant water this spring.

Spokane, April 20.

SILVERBOW COIXTV

(Special Correspondence.)—The St. Lawrence mine of

the Anaconda group, after having been closed for several

months during which the shaft was retimbered, has re-

sumed operations.

According to all reports there Is much activity in the

Radersburg district, and there is a large amount of East-

ern capital being put into both old and new properties.

The Ohio, the Ohio Keating, and the Black Friday are

shipping regularly, while development work is going on

in the Bluebird, Mammoth, Combination, Keating, and the

Rena. Locations are being made north of the Keating to

the schoolhouse near the town, while all the ground two

miles south of the Black Friday into South Radersburg

district has been taken. W. L. Credon, the mining en-

gineer, has just returned from the district where he has

been making an examination of ground for Duluth cap-

italists.

A suit has just been flied in the district court against

the East Butte Copper Mining Co. for $30,000 for per-

sonal injuries. John D. Wiser alleges in the complaint

filed that while employed by the company he was working

in a coal-bin when one of the cables attached to a large

elevator used in lifting the coal, broke and struck him

across the back, breaking several ribs, injuring his back

and causing Internal injuries.

Butte, April 24.

NEVADA
rHlR( lllI.L (Ol.NTY

The new shaft at the Nevada Hills, at Fairview, is down
200 ft., but no cross-cutting will be done until 650 ft. is

reached, when connection will be made with the Wingfleld

and Fairview Eagle veins and the old Nevada Hills work-

ings. The machinery is being delivered and electric power

should be available on May 15. The company Is advancing

$40,000 to the hydro-electric company to build the power-

line and will 'take out' this sum in power. The mill will

have a capacity of 125 tons per day and will cost about

$250,000. An illustrated description of it appeared in the

Mining and Scientific Press of April 8.

CLARK COU.XTY

The Searchlight M. & M. Co. has started its 50-hp. trii)lex

|)uniii on the fourth level, and no difficulty has been ex-

lierienced as yet in keeping the water down. The pump
has a capacity of 500 gal. per minute and is motor-driven.

The electric generator is 100 hp. and furnishes current for

electric lighting the plant and comiiany houses.

ESMERALDA COfNTV

The Goldfiekl Con. will pay a dividend of 50c. per share

today, corresponding to its regular quarterl.v dividend of

30c. plus an extra dividend of 20c. This will amount to

$1,779,574, making the total paid In dividends to date by

this company $14,587,035, or a total of $4.10 per share. The
quarterly statement will also be given out.

IirMIlOI.DT COIXTY

The Hutchinson gold strike, near Mill canyon, is con

firmed by many mining men who have since visited the

'amp. Tom Kearns has taken an oi)tlon on the property.
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Rich ore has been found in several different places, and it

is hoped that the camp will prove a big one.

Mike Timmons, who has a block of ground with the

Kindergarten Mining Co. at Seven Troughs, is reported to

have obtained $3600 worth of gold from 670 lb. of ore.

NYE rOU.NTY

The total shipment of the Tonopah district for last week
amounted to 7786 tons, of a value of $194,650. Of this, the

Tonopah M. Co. sent 3150 tons; Belmont, 2200; Tonopah
Kxtension, 980; Montana-Tonopah, 1006; West End, 400;

and Midway, 50. The Big Four Lease has made its second
niill-run, of about 400 tons of ore, which will average about
$80 per ton. The management is much encouraged by this

excellent showing.

STOREY COUKTY

The Mexican produced one-half of the ore of the North-
End last week, its output amounting to $11,000. North
drift No. 2, from the east cross-cut on the 2300-ft. level,

has been driven 7 ft., yielding 19 cars of ore averaging
$68.27 i)er ton. The face is all in ore of the same grade.

South drift No. 2 has been extended 10 ft., yielding 20

cars of ore averaging $58.53 per ton. The north drift from
the east cross-cut No. 2 on the 2400-ft. level was driven 39

ft. and turned to the east, exjjosing a 7-ft. vein from which
15 cars averaged $17.91 per ton. In the raise at the end of

the north drift 86 cars, averaging $74.88 per ton, were taken
out. The roof is now 61 ft. above the 2500-ft. level. Ophir
continues to stope a good tonnage from the Hardy vein

on the 2100-ft. level. The Yellow .lacket mill was only

operated part time during the week on account of a short-

age of ore, but 476 tons of Crown Point ore and 160 tons

of Belcher ore were crushed.

WHITE PINK C'Ol-.NTY

The Steptoe concentrator is handling ore at the rate of

11,000 tons per day, all eight sections now being in opera-

tion. All the ore is coming from the Copper Flat cut of

the Nevada Con. Two of the five reverberatory furnaces

at the smelter are now being fired exclusively with oil.

Within a short time the |)ower-plant, roasters, and one of

the engines will be fired with oil. All the shovels and
engines working in the pits at Copper Flat will also be

equipped with oil burners. One advantage of this will be

the doing away with the cinders that get mixed with the

ore and have a tendency to choke the screens in the mill.

Good ore is being obtained from the Zack shaft of the

Ely Con. The average over 20 ft. wide is said to be 6%%
copper. It is intended to continue sinking the shaft to the

600-ft. level.

OREGON
BAKRR COUNTY

The Belcher mine, in the Greenhorn district, was sold

last week by U. S. Commissioner G. L. Bender to satisfy

a judgment, and was bid in by the representative of M. F.

Douche for $25,814.60. There are more than 2000 ft. of

underground workings in the mine. The North American
mine at Beaumont was purchased at sheriff's sale by E.

Callahan, of Baxter. It is reported that the Climax mine
will be re-opened this summer. A small force of miners
is engaged in driving a cross-cut to reach the vein on the

Homestake near the Columbia mine. A. E. Dagany is in

charge.

coos COUNTY

The coalfields of Coos county are the most important in

Oregon, and are one of the most valuable resources of

that region, as coal mining is one of the leading indus-

tries of the county and has great possibilities of future
growth. More recently central Oregon has been explored
for oil and it has been found in commercial quantities

near Vale, Malheur county. Coal occurs in Jackson, Jose-

phine, and Polk counties, and these deposits also may de-

velop in time Into steady producers.

JOSEPHINE COUNTY'

The Oriole mine, in the Galice district, has attracted
much attention recently, several shipments of ore to the
Tacoma smelter having netted good returns, and a recent

shipment of 2OV2 tons netted $3724. The fourth tunnel
is being driven into the orebody. This will be 950 ft.

in length and will open a 'back' of some 600 ft. The ore-

zone has been proved for a width of 40 ft. The vein is

composed of quartz stringers and nodules interbedded in

soft slaty material, the gold being in the quartz. The
foot-wall is a metamorphic slate and the hanging wall a
quartzite. The property consists of nine claims, with
attached water rights.

PENNSYLVANIA
ALLEGHANY COUNTY

(Special Correspondence.)—On Friday evening, April 28.

at the monthly meeting of the Pittsburg Railway Club, F.

N. Speller, metallurgical engineer for the National Tube
Co., will read a paper on locomotive boiler tubes. In the

afternoon of the same day the National Tube Co. has in-

vited the Pittsburg Railway Club to visit the Ellwood
City plant where the members of the club will have an
opportunity to observe the manufacture of cold-drawn steel

tubes and hot-rolled seamless steel tubes.

The convention of the American Society of Mechanical
Engineers will be held at Pittsburg, May 30 to June 2.

Professional sessions will be held in the lecture hall of

the Carnegie Institute, and there will be a number of

inspection trips to various industrial plants in the vicin-

ity; a boat excursion for the members and ladies up the

Monongahela river, a reception and ball at the Hotel Schen-
ley on Thursday evening, and, finally, on Friday evening
a smoker and entertainment, given by the Engineers' Soci-

ety of Western Pennsylvania, in their rooms in the Oliver

building.

Pittsburg, April 20.

UTAH
.JUAB COUNTY

Four carloads of ore have already been sent to the

smelter from the recent strike on the 800-ft. level of the

Mammoth. The ore has so far been opened for 35 ft. and
is in entirely new ground. The production at the Iron

Blossom has been slightly less this week. The Iron Blos-

som declared a dividend of 10c. per share, amounting to

$100,000 last week. This is 4c. per share more than the

preceding dividend. The total ore shipment from the dis-

trict for the week was 184 cars, the Centennlal-Eureka

leading with 46 cars.

.SALT LAKE COUNTY

(Special Correspondence.)—The Utah Society of Engi-

neers held its annual dinner at the Commercial Club on

April 20. M. D. Grosh was elected president, C. P. Moore
and E. H. Beckstrand as vice-presidents, R. B. Ketchum as

secretary, and A. S. Peters as treasurer, to serre for the

ensuing year.

Salt Lake City, April 22.

SKVIER COUNTY

(Special Correspondence.)—The Sevier-Miller Coalition

mine, situated sixteen miles from Sevier station, has been

developed during the winter and has a big tonnage of gold

ore exposed and much of it broken. The mill, which is

equipped with stamps, amalgamating plates, and cyanlding

machinery, is to be started about June 1. The ore assays

about $10 per ton in gold, about half of which is expected

to be recovered on the plates and the other half by cya-

nidation. In order to make the latter process more effective

a Kelly filter-press is to be added to the present equipment.

It is figured that the extraction will reach 90 to 95% of the

assay value of the ore. The mill, which has a capacity of

200 tons per day, is equipped for operating by electric

power, generated at the company's hydro-electric plant.

B. P. Bauer, of the Salt Lake Hardware Co., and P. T.

Tilton are largely interested in the property, the latter

being in charge.

Sevier, April 20.

SUMMIT COUNTY

The strike of the men at the Silver King Coalition was

settled last week by acceding to their demands, and three

shifts are now at work. The judgment obtained by the

Silver King Consolidated recently has been appealed.
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T()<)KI.K (OVNTY

I Special Correspondence.)—The Bullion Coalition Co.,

having nearly 100 patented mining claims in Stockton dis-

trict, including the Honerine and other groups, is operating

with a force of 35 men and shipping 700 to 800 tons of

lead-silver ore per month to the smelter; and there are 2.5

men working on leased ground of the company, from which

alwut 300 tons of ore per month are being shipped. The

ore samples 25 to 2H'/, lead, and 20 to 30 oz. silver per ton,

and a little gold. The principal vein has an east-west

strike and is opened by adits. The old workings, which are

in the hands of lessees, are entered through the original

adit: the lower workings, where mining on eonipany ac

(oiint is in pro.gress. are entered through the 7000-tt. drain-

age and haulage adit, and connecting with the latter is a

drift of 7000 ft. on the, vein. This haulage adit, known as

the Honerine tunnel, now has a flow of about 2000 gal. of

water per minute. The Honerine concentrating mill, be-

longing to this company, and built several years ago. is

not in operation.

Stockton. April 20.

WASHINGTON
IKRHV COU.NTY

(Special Corresponderce.) — The North Washington
Power & Reduction Co.'s mill building is so near comple-

tion that some of the machinery is being erected. The
last of it is expected to be delivered within a week. Esti-

mates are being made of the ore tonnage likely to become
available from the leading mines of the district, on which
to base an enlargement of the mill. In the Quilp mine
most of the work is at present confined to driving the

Surprise drift from the 400-ft. level and shipping ore

from the Callahan slope, above the adit-level. Ore assay-

ing $3r..S6 per ton. of which J.'JS.eO is in gold and $2.26

silver, is being shipped from the 500-ft. level from a stope

4'^. to 5 ft. wide. The Republic Mines Corporation has
sunk a winze 75 ft. below the 300-ft. level of the Lone
Pine mine and is getting out $30 ore from a stope over

7 ft. wide. The Surprise continues to produce ore from
the 240-ft. level and has a working face of $50 ore. A
raise has been completed to the intermediate level. 40 ft.

below the .lim Clark adit. The drift on the 600'ft. level

from the Quili) 400 has reached a point under the cross
cut from the main incline, and a raise has been started
in $30 ore. supposed to be Identical with the orebody on
the cross-cut, but there is a difference in elevation of

360 ft. between the two points. The company is awaiting
smelter returns from 40 carloads of ore shipped last month.
According to the last re|)ort of the superintendent, the I>one

Pine assays have run up to $125 per ton in the past few
days. The Knob Hill mine will probably make one of

the best records in the cam|). from the way it is opening
up. In the No. 3 stope on the No. 2 level, a vein 6 ft.

wide, .5 ft. of it on the hanging-wall side at the face,

assays $96 gold and $8.50 silver, total $104.50 per ton.

On the foot-wal! it assays $328 gold and $15.50 silver, total

$343.50 per ton. Back from the face 15 ft., the back of

the stope assays $50S gold and $22 silver, total $5.'!0 per
ton. The north drift is in 35 ft. on the pay-shoot. A
general sample fiom the last 10 ft. driven assays $3S.40

gold and $2.34 silver, total $40.74 per ton. During the
past week the company has sent to the smelter 30 tons
per day. The north drift continues running on a full

face of ore. On the No. 4 level the north drift Is being
Iiushed ahead, and it will require 20 days longer to get

tinder the orebody on the No. 2 level. The smelter re

turns from four cars of ore amount to $7506.65 gross
value, as follows: two cars, about 30 tons each, assayed
$61.25 per ton. The gross value was $3320.70 gold and
$2X6.20 silver, total $3606.90. The other two carloads as-

sayed $65.35 per ton, and the gross value was $3r)79.84

gold and $319.91 silver, total $3899.75.

Republic. Ai)ril 14.

8POK.VXK COIXTY

Announcement is made in Sjmkane that the Gold Xiig
get mines, including the .Vimget, Coyote, and Boiiiinzii

claims in the Nelson district in British Columbia, have
been acquired by .1. T. Hillis and A. E. Baker of Van-
couver, who will organize a new company, capitalized at

$500,000, to build a cyanide plant and stamp-mill of 100

tons daily capacity. It is reported that Messrs. Hillis and
Baker purchased the treasury stock, amounting to 142,000

shares, on which they had an option, and thus came into

control.

The Factor Mining Co. has decided to expend $10,000

on the exploration of its property in the Orient district

at Washington. The plans Include a shaft of 250 ft. and
a 300-ft. extension of the tunnel. The company expended
$7555 in exploring 344 ft. of its property in 1910, and the

results so far are highly satisfactory. G. A. Horley is pres-

ident of the company, the secretary being M. E. Poole.

The San Poil Consolidated company, of which Robert A.

Koontz of Spokane is president, will being installing ma-
chinery on its property at Republic. Washington, in a short
time. The equipment consists of a 60-hp. engine and a
compressor to drive two stope and three piston-drills. The
claims to be developed are the Trade Dollar, the South
San Poll, and the North San Poil. The Trade Dollar tun-

nel on the 300-ft. level will be driven 800 ft. .1. L. Harper,

general manager for the North Washington Power & Re-

duction Co.. the Reijublic Mines Corporation, and the Im-

perator-Quilp Mining Co., announced in Spokane that the

first unit of 250 tons of the mill at Republic, Washington,

will be in operation by June 1. The plant will be enlarged

to treat 1000 tons dally. Mr. Harper says that work is

progressing on all the properties controlled by his com-

panies.

There is much agitation over the proposal that the Do-

minion of Canada should buy Alaska from the United

States. The mining districts which are along the inter-

national boundary meet a great deal of inconvenience from

what amounts practically to being subject to two govern-

ments, and individuals who chafe under the restrictions

of the Federal Forest Service hail the proposal with de-

light.

Spokane, April 20.

COLOMBIA, SOUTH AMERICA
The Concordia mine, which has recently been purchased

by R. A. Linton for New York and London interests, has

made a very large production, and with modern machin-

ery will develop Into one of the principal gold mines of

Colombia.

MEXICO
SONOIl.^

(Special Correspondence.)—M. H. Perry, who has been

general manager for the Creston Colorada for the past four

years and in a like position with the Chas. Butters com-

pany for 12 years, has gone to Salvador to take the man-

agership of the Butters Salvador mines, held by the late

H. P. Garthwaite.

La Colorada, April 14.

The San Lorenzo mine has been sold for $50,000 to the

owners of adjacent property. It is re])orted that it is pro-

Iiosed to consolidate this and the Washington. In the San

Lorenzo there is 80,000 tons of ore of 4% copper blocked

out. This property was developed by Martin Hickinson,

who will remain as superintendent.

A notice from the Department of Fomento under date

of March 31 states that no more acquisitions of mining

lands may be made by foreigners within a 60-mile zone

along the International boundary. This will cause much
trouble to foreigners who have denounced lands and then

proceeded to form companies while waiting to obtain title.

ZACATKCAS

Volney D. Williamson announced on April 12 that the

Exploration Company of London has taken over the prop-

erties of the Santa Rosa de Mazapil Mining Co. and the

hanta Rosa Development Co., situated in the State of Zaca-

tecas, Mexico, eight miles from Concepcion del Oro. A cor-

poration, known as the Santa Rosa Exploration Co., which

is capitalized at $750,000, has been organized to acquire

and develop the holdings.
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Personal
Professional men are invited to send news of their engage-

ments and travels. Such news is interesting to friends.

W. H. Wiley is at Butte.

D. C. Jacklixg is in New York.

A. F. Shebma.n is at San Francisco.

0. W. PuRiNGTO.N has returned to London.

H. W. MacFabren is at Seattle, Washington.

JoH.\ B. Keating has returned from Arizona.

E. B. KiRBY was at Kingman, Arizona, last week.

Edmund Juessen was at Chaffee, Nevada, this week.

Charles Janin has returned from southern California.

WiLBUB A. Hesdbtx left New York for London. April 19.

Otto Sussmann passed through Salt Lake last week on
his way East.

O. H. Packer is examining placer mines in Butte county.
California.

J. Malcolm Maclark.n is expected in San Francisco from
New Zealand.

Eb.nest H. Simonds has returned to San Francisco from
Trinity county.

E. R. Haggix is now with the Candelaria Consolidated
Mexican M. Co., San Dimas, Durango.

OwE.N Letcher is on his way to London from South
Africa, traveling by way of the East Coast.

H. T. DURANT has severed his connection with the firm
of Hommel, Durant & Co., 6 Broad Street Place, London.

Lu C. Tyler has opened an office at 156 South West Tem-
ple street, Salt Lake, for assaying and chemical analyses.

Victor C. Heikes, statistician for the U. S. Geological
Survey, stationed at Salt Lake, spent last week in Nevada.

Thoma.s L. CHAPnorRNE, who died recently at Palm Beach,
Florida, was for many years counsel for the Calumet &
Hecla.

C. Coi.cocK .JoxES returned to Los Angeles from the Santa
Maria oilfields and left April 22 for mine examinations near
Nogales, Arizona.

William Seward Ma.\.n is building a stamp-mill and cya-
nide plant for the Pilones Mining Co. at La Portilla, Du-
rango, Mexico.

J. M. Callow has been appointed consulting mill engineer
for the Inspiration Copper Co., with C. H. Repatii as con-
structing engineer.

The Sax Francisco Section of the Mining and Metal-
I-Ubgical Society will meet following dinner at Techau's
Tavern, Monday, May 1.

William R. Jewell has returned to Bakersfleld from
Arizona, where he has been engaged in making a geological
examination of oil land.

E. R. BrcKLEY addressed the Mining Club of the Mis-
souri School of Mines on March 28, on 'Importance of
Geology to Mining Engineers.'

.lo.sEPii H. Playter has returned from examination work
in Sinaloa and Sonora, Mexico, to the management of the
Nevada Crown Mining Co., Golconda, Nevada.

Lewis A. Parsons and John I. Kane have formed a part-
nership under the firm name of Parsons & Kane, and have
opened offices at Coles building, El Paso, Texas.

B. F. Bish, who has just been made president of the
Missouri Pacific railway, is an experienced and cai)able
mining engineer who made an excellent record in handling
coal mines in Washington, Illinois, and Missouri.

W. H. Landers has resigned as superintendent for the
Standard Con. M. Co.. Bodie, Mono county. Califoinia. and
will be succeeded by J. R. Bc( hanan, the present assistant
superintendent. Mr. Landers will devote most of his time
to opening up the Reward mine near Inde|)endence, Cali-
fornia, in which he is interested with A. .1. MiCone.

Market Reports

LOCAL, METAL PRICES.
San Francisco, A pril 27.

Antimony 12— 12?ic Qulclisllver (flaslt) «'
Electrolytic Copper 14-15J4C Tin 46—4(iJ^c

Pig Lead 4.75—5.70c Spelter t—T^e
Z.ncdust, 1400 lb. casks, per 1001b., small lots t9.50-9.75; large «7.60-g.o0

Date.

Apr. 20.,

METAL PRICES.
By wire from New York.

Average daily prices in cents per pound.

Electrolytic
Copper.

12.00

21 12.00

22 12.03

23 Sunday.
24 12.08

25 12.08

26 12.08
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Decisions Relating to Mining
Specially reported for the Mining and Scientific Press.

INJURY TO MIXER—CONTRIBUTORY NEGLIGENCE

The question of contributory negligence in an action for

the death of a miner, Itilled by the sudden starting of ma-
chinery about which he was making repairs, is one of fact

to be determined by the jury.

Janoski v. Northwestern Improvement Co., 176 Fed-

eral 215. Feb. 1910.

INJURY TO MINER ASSUMPTION OF RISK

A coal miner employed In the operation of a mine was
directed by his superior to operate an electrical engine used

to draw coal cars up an incline. He had had no experience

In running the engine and was given no instruction. In

operating the engine he was required to keep his foot upon
a brake which vibrated with the action of the engine, and
while thus engaged his foot slipped from the brake and he
fell against unguarded gearing and was injured. The op-

erator of the mine was chargeable with a breach of duty
in directing the inexperienced miner to run the engine with-

out proper instruction, and the fact that the danger of the

unguarded gearing was apparent if a person fell into it,

'made the question of the assumption of the risk and of con-

tributory negligence questions of fact for the jury to de-

termine.

Montana Coal & Coke Co. v. Kovec. 176 Federal 211.

Feb. 1910.

INJURY TO MINER—AS8UMPT10.V OF RISK

James Bateman, a miner, sued his employer, the Utah
Consolidated Mining Co., for damages as the result of burns
caused by an explosion in a converter which threw molten
metal out of its mouth as he stood In front of it to skim
the slag from the metal. He alleged that the presence of
moisture in the parts of the converter subjected to contact
with the molten metal rendered them liable to explode and
to throw the metal out of the converter, and that the em-
ployer was negligent in the preparation and inspection of
the converter in this, that there was moisture in the clay
with which it was lined where It was liable to come In con
tact with the molten metal, and that such moisture did
come in contact with the metal and caused the explosion
which injured him. The plaintlflT had for two years been a
skimmer, one of whose duties was to skim or rake the slag
from the molten metal into the converter, and the explosion,
resulting in the injury, occurred In the clay lining of the
converter which threw the molten metal out of the mouth
of the converter and burned him. For three months before
the accident he had used converters dried with the mixed
fuel and had subjected them to the test of the molten metal;
he knew that if moisture remained In the clay lining and
the molten metal came In contact with It there might be
an explosion. He had used this mixed fuel to dry the con-
verters and knew that there had been explosions in con-
verters dried by the use of this fuel and that such an ex-
plosion might throw molten metal out of the mouth of
the converter, yet with this knowledge he remained in the
employment and continued the work without complaint. On
this evidence the United States Circuit Court for the district
of Utah held on appeal that the plaintiff assumed the risk
and danger from the use of the mixed fuel used in drying
the converters and that a servant assumed all the ordinary
risks and dangers of the employment upon which he entered
and In which he continued without complaint, including
those resulting from the negligence of his master which are
known and appreciated by him and those which would have
been known and appreciated, by a person of ordinary pru-
dence and care in his situation; and a servant will not be
heard to say that he did not appreciate the danger where
the defect from the negligence of the master was obvious
and the danger from it would have been apparent to an
ordinarily prudent person.

Utah Consolidated Mining Co. v. Bateman. 176 Fed-
eral 57. Feb. 1910.

Recent Publications

Biennial Report of the State Geologist. By J. H.
Pratt. North Carolina Geol. and Econ. Surv. Pp. 152.

Raleigh, 1911. Covering operations for 1909-1910.

High Terraces and Abandoned Valleys in Western
Pennsylvania. By W. E. Shaw. From Jour. Geol, Vol.
XIX, No. 2, Pp. 139-156. Chicago, 1911. A brief study of
the development of these puzzling physiographic features.

Preliminary Results of Tests with Explosives in the
Field. By Clarence Hall. Pamphlet. Pp. 11. A paper
read before the Mine Inspectors Institute of the United
States at the Chicago meeting of 1910 and giving results of
work done by the U. S. Bureau of Mines.

Geology op the Pegmatites and Associated Rocks of
Maine. By E. S. Basten. U. S. Geol. Surv. Bull. 445.

Pp. 152. 111., index, map. Washington, 1911. A careful
study of these interesting rocks with resume of theories

of genesis. The economic importance of the bulletin lies

in the relations of pegmatites to ore genesis in general and
to the occurrence of feldspar, quartz, mica, and gems locally.

The following advance chapters from the Mineral Re-
sources OP the United States, 1909, have recently been
issued: •

'Production of Iron Ore, Pig Iron, and Steel in 1909,' by
Ernest F. Burchard; 1911: 30 pp. 'Production of Phosphate
Rock in 1909," by F. B. Van Horn; 1911; 7 pp. 'Production

of Chromic Iron Ore in 1909," by Ernest F. Burchard; 1911;

5 pp. 'Production of Bauxite and Aluminum in 1909,' by

W. C. Phalen; 1911; 14 pp. 'Production of Manganese Ore
in 1909,' by Ernest F. Burchard; 1911; 15 pp. 'Production

of Barytes and Strontium in 1909,' by Ernest F. Burchard;

1911; 6 pp. 'Production of Mica in 1909,' by Douglas B.

Sterrett; 1911; 14 pp. 'Lithium in 1909,' by Prank L.

Hess; 1910; 7 pp. 'Production of Magnesite in 1909,' by

Charles G. Yale; 1911; 5 pp.

THAWING DYNAMITE

Thawing dynamite Is an operation requiring much care.

Nearly everyone recognizes the danger of the improper

methods formerly employed, such as toasting before a fire,

frying on a boiler, and roasting in an oven, but a number
of users of explosives do not yet appreciate the loss in-

curred in improper methods of thawing which may be per-

fectly safe. For instance, it is fairly safe to plunge a lot

of powder into tepid water, provided that the nitro-

glycerine which leaks out is taken care of so that it does

not explode at some unexpected time, but the loss in

efficiency of the dynamite in a work where any consider-

able quantity is used, would pay for an efficient thawing

apparatus many times over. The illustrations show two

excellent types of kettles designed by E. I. Du Pont

de Nemours Powder Company for thawing small quan-

tities of dynamite. Anyone with a piece of paper and a

pencil can readily figure out what loss of efficiency, say,

40% dynamite incurs when it is soaked with water so that

it will only do the work of a 30% dynamite. In addition

to this, the hazard of having a quantity of free nitro-

glycerine around is very great.



612 MINING AND SCIENTIFIC PRESS April 29, 1911

JEFFREY-GRIFFITH CAR DUMP

The Jeffrey-Griffith patented dump shown herewith, re-

cently developed, is said by the makers as a cross-over dump
to possess features which malie the dumping or flow of

the coal almost continuous in its movement over the dump.

While it is guaranteed to have greater capacity than is

possible to obtain from other cross-over dumps, it is also

a fact that it has 50% fewer parts. It consists of two con-

tinuous rails to which are attached substantial horns, se-

curely fastened to a heavy shaft; this shaft has a bell

crank and quadrant with spring device securely attached

to the one end, while at the other end is situated a brake-

wheel and lever device for releasing the car after discharg-

ing its coal. In operation, the cars pass over the knuckle,

the jar being absorbed by the spring. Automatically the

car assumes the dumping position. After the coal is dis-

charged the car is released by means of a lever (the only

BRISTOL'S COMPENSATED GAS-FILLED
RECORDING THERMOMETERS

A new compensated gas-flUed Bristol recording ther-

mometer has recently been developed for recording the

lower ranges of temperature, and found satisfactory in

numerous tests. These thermometers are equipped with a
patented compensating device which automatically corrects

for changes of temperature at the recording instrument.

Bristol's gas-filled, class III. recording thermometers are

equipped with sensitive bulb and flexible capillary connect-

ing tube and a patented pressure-tube, the sensitive bulb

and flexible connecting-tube and spiral pressure-tube all

being filled with an inert gas under pressure. Changes of

temperature at the sensitive bulb cause corresponding

changes in the pressure of the confined gas and these

changes in pressure are measured and recorded by the in-

strument. The sensitive bulb is usually about 10 in. long

and % in. diam., and the

volume of gas contained is

very large in proportion to

the volume in the fine capil-

lary connecting-tube between

the sensitive bulb and the re-

cording instrument, this mak-
ing the error due to changes

of temperature along the con-

necting tube negligible.

COMMERCIAL PARA-
GRAPHS

work of the operator), which allows the car to pass over

the track by depressing the horns which automatically re-

sume position for the next car. This is done by means of

the spring, which is of sufficient strength to bring the horns

into receiving position, together with the rotating action of

quadrant by gravity. Ten cars may be discharged over this

dump per minute so that its capacity is only limited by the

activity of the man required in its operation. Its con-

tinuous rails make stoppage of operation due to derailment

of cars an impossibility and also insure less breakage of

coal and less wear and tear on cars; its simplicity of de-

sign and operation and its capacity make it most desirable

for large as well as small mines. Its large dumping capacity

Is due to the quick and continuous action of the dump,
shorter movement of the cars, and the increased safety in

bringing loaded cars close to the dumping position. This

Is the only dump where the car maintains continuously its

natural position throughout the operation. There is no
break or hinge in the tracks to cause derailment of cars

and blocking of the coal consequent thereto. As this dump
occupies less space than other cross-over dumps, the cost of

tipple building for housing is correspondingly reduced;

less help is required because of simplicity and ease of

control. A full working dump may be seen in operation at

the plant of the Jeffrey Manufacturing Co., Columbus, Ohio;

the Pruden Coal & Coke Co., Pruden, Tennessee; or the

Pursglove Coal Mining Co., Stewartsville. Ohio. Further
details may be had from the manufacturers, the Jeffrey

Manufacturing Co., Columbus, Ohio.

Asphalt, like most other products of petroleum, is in-

creasing in importance. Oil asphaltuni, which is the as-

phaltum residue, derived mainly from the oils of California
and Texas, made up more than half of the 208,655 tons of

asphaltum products in 1909, according to the U. S. Geo-
logical Survey.

F. G. MiDGETT, manager of

the Horse Shoe and Diana

mines of Coultervllle, Cali-

fornia, has been appointed

field representative and sales-

man for the Pierce Amalgam-
ator with the Pacific Coast as

exclusive territory.

The Mine & Smelter Sup-

ply Co. announces the ap-

pointment of John P. Cosgro, formerly manager for Allis-

Chalmers Co. for the Republic of Mexico, as resident man-

ager of the Mexico Mine & Smelter Supply Co.. Mexico

City, D. F.

The Kelly Filter Pbe.ss Co, has installed eight of its

presses in the new mill of the Veta Colorada Mining &

Smelting Co., at Villa Escobedo, near Parral, Chihuahua,

Mexico. There are now 20 of the Kelly filter-presses in

service in Mexico.

The F. Mayer Boot & Shoe Co., of Milwaukee. Wisconsin,

reports a continuation of their excellent business of the

past on their line of boots for miners and prospectors. For

many years this company has made a specialty of this

grade of footwear and now has facilities for making 9000

pairs of boots and shoes per day. They are prosecuting

dealers who have unlawfully used their trade-mark of

'Martha Washington.' A Western branch is established with

the Washington Shoe Mfg. Co., Seattle, Washington.

The Geo. E. Dow Pumpixg Engine Co., of San Francisco,

reports the following recent sales: Plumas Amalgamated

Mines Co., San Francisco, one 12 by 20 by 12 horizontal

simplex steam-driven air-compressor. Cla. de Aguas de

Santa Ana, Santa Ana, Salvador. C. A., two 11 by 12 hori-

zontal duplex piston pumps direct connected to two 40-hp.

electric motors. Union Hollywood Water Co.. Los Angeles,

one 12 and 22 by 12 and 20 by IS horizontal two-stage air-

compressors, cross-compound. California Oilfields Ltd., San

Francisco, one complete fuel oil-burning set, one 500 sq. ft.

surface condensor, one 6i.j by 9 by 10 horizontal air-pump,

two 140-hp. water-tube boilers, one 12 and 22 by 10 and

I8V2 by 18, two-stage, cross-compound, steam-driven air-

compressor, with Meyer cut-off valve gear, two 5% •>>' 3Vi

by 5 boiler feed pumps, and one 16 and 24 by Sti by 18

horizontal compound duplex crank and fly-wheel pumping

engine.



" Science has no enemy save the ignorant."

Whole No. 2650 I'^^i^^ SAN FRANCISCO, MAY 6, 1911
THREE DOLLARS PER ARNUH

Single Copies, Ten Cents

MINING AND SCIENTIFIC PRESS
ESTABLISHED MAY 24, 1860.

CONTROLLED BY T. A. RICKARD.

H. FOSTER BAIN
THOMAS T. READ
COURTENAY DE KALB -

EDITOR
ASSOCIATE EDITOR

EDITORIAL, CONTRIBUTOR

SPECIAL CONTRIBUTORS:
Leonard S. Austin.
Francis L. Bosqui.
R. Oilman Brown.
T. Lane Carter.

J. Parke Channing.
J. R. Flnlay.

F. Lynwood Garrison.

H. C. Hoover.
James F. Kemp.
C. W. Purlngton.
C. F. Tolman, Jr.

Walter Harvey Weed.
Horace V. WlncheU.
Lewis T. Wright.

PUBLISHED WEEKLY
BY THE DEWEY PUBLISHING COMP.\NY AT

667 HOWARD STREET. SAN FRANCISCO.
Telephone: Kearny 4777. Cable Address: Pertusola.

Code: Bedford McNeill (2 editions).

BRANCH OFFICES:
CHICAGO— 7.34 Monadnofk Bdg. NEW YORK—29 Broadway.
LONDON—The Mining Magazine, 819 Salisbury House. E. C.

Cable Address: Oligoclase.

ANNUAL SUBSCRIPTION:
United States and Mexico {3

Canada $4

Other Countries in Postal Union 21 ShlUlnga or $5
News Stands, 10c. per Copy.

On Library Cars of Southern Paclflc Coast Trains.

L. A. GREENE Business Manager

Entered at San Franciico Potlofflce at Second-Clatf Matter.

TABLE OF CONTENTS
BUI'roKI.^I.: Page.

Nott;« 613
i;opper and Zinc Mining 61,'->

.%KTICI.B!«l

Operation of tin- Goldtleld Consolidated Mill

J. W. Hutchinson Su;
The Mexican Uevolutlim. .' Alvin R. Kenner 621
Feldspar for Fertilizer 624
Orange Free State Golddelils Konrland Gascoync 62.'i

Magnetic Concentration and BrlquettlnB 62")

l>>-velopmcntK In Illinois Olltields II A. Wheeler B2B
Dredging ("i.sts 627
.Air-Lift AKitatliin of Slime Pulp 628
Well-DrillinB M.thodH 62S
i;old Nuggets of (,'allfornla Alexander Del Mar 629
(•old Fields American Development Co., Ltd 629
West Australian Gold Production 630
Resignation of Dr. It. W. Raymond 630

DI!4t:l;SMIOM:

Weight and Volume of Ore L. S. Austin 631
Tank Versus Vat H. C. C. 631
Arizona Copper Uelt M. Company .... F. A. Crampton 631
Positions Wanted Raymond C. Benner 631
A B C of Kmplr.- Drilling A. C. Ludlum 631
Mining Mctlioil Wanted Miner 632
Recording Mining LocatlonH Geo. A. Packard 632
.\ Case for the Stamp-Mill Algernon Del Mar 633
Phosphate DLsioveries C. w. Purlngton 633

«:Oi\<'K.\TR.\TKS 634

.SI»K<'IAI, (;OKHK.>4l>f».\l>KKCK 63r,

UKKKKAI, MI.M.NC; >KWS 639

DBPAKTMKNTS:
Company Ueportx 644
Book Reviews 645
Recent Publications 64S
Decisions Relating to Mining 646
i'ersonal 646
Market, Iteports 647
Current Prices 647
Commercial Paragraphs 64S

EDITORIAL

A HEAD-LINE in a contemporary reads "Gary Coke
Ovens Fired". The natural question is, what for?

CHICAGO headquarters of the Mining and Scientific

Press and The Mining Magazine are now at 734
Monadnoek Building, wliere Mr. A. ,T. Bamford will be
^hid to weleome old and new friends.

A DDITIONAL competition in the oil business of the
-^*- Pacific Coast is promised by entrance of Dutch in-

terests closely affiliated with Siiell Transportation. The
Dutch have done well in the East India oilfields and will

bring experience as well as capital to California.

SALE of the Risdon Iron Works to the United States

Steel Corporation has been rumored in San Fran-

cisco tliis week. Additional building by the Steel Corpora-

tion would be heartily welcomed in the West, and acquire-

ment of the plant and good-will of the Risdon company
would introduce the new enterprise under the best of aus-

pices.

COAL-LAND cases in Alaska are now up for final hear-

ing in the Department of Interior at Washington

before tiie Secretary', Mr. Walter L. Fisher. It is impos-

sible to foi-ecast tlie decision. We note with interest and

a])proval tliat in event the case is decided against the claim-

ants a bill is likely to be inti-odueed into Congress reim-

bursing them for the money they have expended.

IN'
ELECTING James Fumian Kemp a member at

its meeting on April 20, the National. Academy of

Sciences honored itself as well as the new member. As

a patient investigator whose lucid writings are illumined

by the use of scientific imagination and brightened by a

ready wit, no less than as a teacher with the priceless

gift of inspiring othei-s, his renown, like a good wine,

"needs no bush."

EXACT DETAILS are the items most helpful in any

description of a technical i)roce.ss, and in the account

of the operation of the mill of the Goldfield Consolidated

Mines Company, of which we print the flret part in this

issue, Mr. J. W. Hutchinson, the capable superintendent,

is generous in .supi)lyjiig them. The article will, we are

sure, be widely read, and with much interest.

ARREST of the alleged Los Angeles dynamiters has

attracted wide attention. We regret to see that per-

sistent efforts are evidently being made to try the case

in the newspapere. The defense has employed an author-

ized publicity agent, and on the other side there has been

no hesitation to come within the light of the calcium.

We commend the reported statement of the prosecuting

officers to the effect that he is not concerned with what pub-

lic opinion in the case may be: "If we have the evidence,

the men will be convicted. If not, they won't." It would
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be well to remember that this is a trial, not of organized

labor, bnt of dynamiters.

EASTERN members of the American Mining Congress

are enthusiastically preparing for the fourteenth

annual session, which is to be held in Chicago, October 23

to 28 inclusive. Mr. Charles M. Modervvell has been made

chairman of the local committee, and the new directors of

the Congresf itself are Messrs. Carl Scholz, James Douglas,

George W. E. Dorsey, and B. F. Bush. An earnest effort

is to be made to bring together on a common platform

the metal miners of the West and the coal men of the

East. Among the latter Messrs. Moderwell, Scholz, and

Bush are well known and influential, so that there is a

substantial prospect of success.

ANNEXATION of Canada by the United States is occa-

sionally proposed by some oratorical mischief-maker.

A fair retort is the suggestion that Canada will solve

Alaskan problems for us by buying that Territory. For-

tunately there is the best of good feeling between Canadi-

ans and Americans, and when the reciprocity agreement

now being debated goes into effect, the ties between the

two countries will be even stronger. The United States

is not likely ever to annex Canada, but we have already

annexed a number of excellent Canadian mining engineers,

and have a hearty welcome in reserve for any others who

may prefer to come south.

MINING speculation is discussed informingly in a letter

signed by 'A Director' in The Mining Magazine for

April. The writer points out the real economic service

performed by the brokers and exchanges, and the difficulties

that lie in the way of those who would reduce the specula-

tive element in mining. Probably honest speculation, if

we may use the term, would find few to condemn it. But

in America, at least, the rank frauds that have been per-

petrated, and the palpable cases of 'rigging the market'

that are tolerated even on the best exchanges, are what

has led to general disapproval. The public has learned to

doubt its ability to discriminate between honest optimism

and pvirposeful obfuseation. Therefore business on the

big exchanges is dull. Money piles up in the banks and

is going into bonds, but stocks and speculative ventures

find no support. Honesty is not only the best, but the

necessary policy, if speculation is to become popular.

BURIED TREASURE, lost ships, lost wills, the golden

fleece, the mythical pot of gold at the end of the

rainbow, romance and mystery in whatever form, are forces

of compelling power that never lose their interest. That

this is true was shown again in the columns of the daily

press recently, where were chronicled the operations of the

Pieces of Eight Syndicate, formed at Glasgow to search

for the treasure of the Spanish galleon Florencia. sunk in

Torbermory bay in 1588, and of another party which has

sailed on the Stanley Dollar to search for the Peruvian

millions in gold and jewels buried by the perfidious Thomp-

son on Coeos Island in 1835. The hard-headed man of

business may perhaps sniff at such visionaries, but to us

there is cheer in the thought that though these may fail

in their quest there will be a never-ending succession of

dreamers, with undaunted hearts, to search for the un-

known, for it is to such that we owe the greatest achieve-

ments in science, art, literature—all that makes life really

worth while.

"Each stroke aright of toil and fight.

That was, and that shall be.

And hope too high wherefore we die

Has birth and worth in thee."

(To the True Bomance.)

ORGANIZATION of a new technical society of mining

engineers appears at first glance unwarranted, there

being already a number of excellent institutions soliciting

their support. A few brave spirits have remained un-

daunted and the American Metallurgical Society therefore

starts out freighted with high ideals and good purposes.

With Mr. Ernest A. Hersam as president, the organization

is sure to accomplish good. Just how wide and permanent

its influence will be remains to be seen. Like all human

institutions, the Metallurgical Society will need to justify

itself by its works. With the general purpose, the strength-

ening of the bond between Western engineers, we are in

full sympathy ; as to the need and -the probable effective-

ness of the agency chosen, there is room for difference of

opinion. The Western Association of Technical Chemists

and Metallurgists, after some years of able effort, recently

withdrew from the field of publication. The excellent work

done by the Denver society was widely recognized, but the

effort failed to enlist general support. Whether our San

Francisco friends, even with somewhat different nicthnds.

will be more successful, is at least doubtful.

THE ANGLO-AMERICAN arbitration treaty, though it

has evoked but little comment, is without doubt the

most significant event of the year. Providing, as it does,

that for a period of five years all matters in dispute be-

tween Great Britain and tlie United States, without any

exception, shall be submitted to The Hague tribinial for

settlement, it exemplifies a change in international senti-

ment the importance of which can scarcely be overesti-

mated. It is the first time that nations have agreed in

advance to arbitrate disputes that may even involve points

of national honor, and it is a startling proof that two

of the peoples of the earth believe war to Ije fundamentally

unnecessary. Not that there has been any probability or

even possibility of war between the two nations, but tliere

has been an unwillingness on the part of both, but more

especially on the English side, to definitely disclaim the

possibility of recourse to arms. The relations of the two

nations have always Ijeen most friendly, so that the changed

attitude marks a clearer recognition of the essential

hannony of interests rather than any increase of good-

will. And it is to be hoped that better co-ojjeration in

Far Eastern politics may exemplify this harmony.

MEXICAN conditions continue bad. We publish else-

where a review of the situation written by Mr. Alvin

R. Kenner, who but recently retimied from Mexico. Since

his accoinit was written, there have been disturbances at

Mazatlan. Cuernavaca, Durango, and elsewhere. It is ex-

tremely difficult to say to what extent these i-epresent the

acts of organized revolutionists such as those with whom

Mr. Kenner came into contact, and how much they i-eflect

merely the brigandage that is always ready to develop

when the power of government relaxes. Accounts from

Mexico are conflicting. Another engineer, one long resi-

dent in the countiy and a ]iarticularly competent obser\-er,

writes us that ho has but recently traveled the whole of

Sinaloa and Sonera without inconvenience, and he imputes

the trouble to unpreparedness of the Federal Government

lulled to a feeling- of security by long yeai-s of peace.

The quarrel is, of course, for the Jlexicans to settle. The

concern of the I'nited States is with keejiing its own cit-

izens in order. Negotiations looking toward peace are now

being conducted by the Mexican Government and Madero.

with excellent prospects of a satisfactory basis Ijeing

reached. That peace and jnosperity may soon return to

our southern neighbors is our own most earnest wish.

Mexico is a fair land, and the Alexican people have made

great sti-ides under a hea\-y handicap. That progress

should be checked even temporarily is a matter of universal
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regret, but the world's contideiioe in the ability of the

Mexicans to solve their own problems remains unshaken.

COLOKADO leu-islatoi-s are consideiing a bill amending

tiie jjresent law relating to mine inspection and

especially designed to increase safety in coal mines. Fol-

lowing the serious accidents of last fall, the Governor ap-

pointed a commission to frame a bill, which, after ma-

terial amendment, has now passed the lower house and is

before tlie Senate. While requirements are made more

rigorous, the act will need extensive revision before be-

coming a law if it is to accomplish its purpose. It is

faulty in permitting employment in the mines of children

twelve years of age, provided they can read and write the

English language. The day for child labor in mines has

l)as.sed, and it is particularly surprising to find a pro-

gre.s.sive State such as Colorado, maintaining such a pro-

vision. The bill al.so provides for safety appliances and

i^escue crews 'when convenient,' which, of coui-se, makes

the provision meaningless. Either such things are neces-

sary- and should be required, or they are merely advisable

and the matter should be left to the discretion of the niuie

managers. In other particulars the bill is equally de-

fective. Colorado would do betlter to pay more, secure the

mo.st competent inspectors possible, and give them a freer

hand. <

Copper and Zinc Mininfl

Cojiper and zinc have many uses in common and are

often thought of together. As metals in the market, they

are clo.scly related, but contrast could scarcely be more
striking than that between the copper-mining and zinc-

mining industries, characteri.stic sketches of which appear
in the Joplin letter, and the Arizona, Utah, and New York
mining news of this i.ssue. On the one hand is the story

of the miner, who with iiome-made machinery impelled

by a decrepit horse, has single-handed developed a protita-

ble zinc mine; on the other, bits of description of mills

handling 10,000 tons per day. others in which 1000 tons

is treated by a single unit, and finally, of the refu.sal of

a bid for a .50,000,000-pound lot of copper. There would
seem to be no a priori reason why the mining of one

metal should remain in the hands of the individual small-

."cale iiroducer, while that -of the other has steadily and
now almo.st comi)letely i)as.sed into the control of the large

producers. How complete this transformation now is, in

the case of copper, apjjcars from a mere recital of the

names of the more recent mines. Nevada Consolidated. Utah
<"oi)per. Ray Consolidated, Miami, Chino, Braden. and
Cerrr> de I'a.sco. On the otiier hand, the great bulk of the

zinc ore produced in the United States, and hence in the

world, conies from small mines operated by men, many of

whom began by taking a lease on a single acre, and gath-

ering together such equipment as could best be a.sscn)bled

at night. The rea.son foi- this contrast lies deep, and exists

in the fundamental characteristics of the two metals. Cop-
per sells for two to four times the price of spelter.

and as price in both metals is governed by supply and
demand, copper nnist accordingly be either .scarcer or more
useful than zinc. There is little evidence that there is less

of copper in the eru.st of the earth than there is of zinc.

Indeed, the balance of evidence, slight as it admittedly is,

would seem to point in the opposite direction. Copjicr.

however, is cajiable of many u.ses denied zinc. Indeed,

the latter is a metal of limited usefulness, and zinc smelters

have had always the problem of creating a demand for

their product. It can not be doubted, for example, that

if zinc were equally as useful as coppei* in transmitting

f-lectric current, the price of copi)er would fall and that

•<if zinc would ri.se. Taking conditions as they are. it

IS evident that in the case of a high-priced metal it is

possible to make a profit from ores of a grade so low

as to be unworkable in the case of a low-priced metal.

Assuming equally perfect extraction, and in the case of

copper and zinc the difference in etflciency of treatment

processes is not nearly so important as it was formerly, it

should be possible to handle five tons of rock to get the

same weight of one metal as from one ton of rock in the

other case, if the selling price of the first metal is five times

that of the second. In a word, the higher price of copper

makes it possible to work lower-grade ores. As is well

known, lean ores are more common than rich, and occur

in larger bodies. As a general rule, exceptions to which in

case of copper and zinc are unimportant, rich ores char-

acteristically shade by degi'ees into barren rock. Every

increase in the price of metal or decrease in working costs,

adds to the ore resei-ve in an ordinary copper mine. The

great porphyi-y deposits at Bingham now mined with steam-

shovels, were formerly worked for the copper found in

much smaller and richer streaks running through the main

deposit. Rock containing from 11/2 to 2V2 per cent copper

has become an ore, whereas rock containing that much zinc

is worthless except for coneretQ or road ballast. Con-

sidering especially the Joplin deposits, which are worked

.

only for zinc and lead, - and in which there is no gold

and silver, there are, broadly, : two types of ' deposits :
-

(1) the rich irregular 'runs', 'and (2) the leari but regular

sheet-ground. It was the 'runs' that made thedistriet, and

they still are the mainstay of its prosperity. The majority

of these deposits lie near the surface, and once found,

mining costs are surprisingly low. They contain 5 to 12

per cent of blende that is of high grade and is recoverable

by simple processes in cheap plants. The leasing system,

while it imposes a burden, makes it possible for men to

take up mining who can command little or no capital. It

is entirely possible for three or four men working on a

simple 'grub-stake' to discover a deposit and develop a

j)rofltable mine. We have known $120,000 in dividends to

be paid within eighteen months on an investment of less

than $10,000. The risk, however, is large, for here, as

always, rich ores are irregular; perjilexing to find and

difficult to follow. The sheet-gromid deposits are much

more regular, though even in mining them managers have

their troubles. The grade is low, the content of the great

horizontal beds of chert so far explored averaging 2 to 4

per cent. Mining costs in sheet-ground, because large-

scale operations are possible, may be kept low, but the

ore is difficult to mill, and the metallurgical losses are

high. So far the sheet-ground mines, while contributing

largely to the outi)ut and offering much encouragement for

the future, have not been conspicuously profitable. There

is a widespread feeling that the future of the Joplin dis^

trict lies in the sheet-ground, and that it is to be a future

of large-scale operations, low costs, and steady production.

If so, it will inevitably be a future in which corporations

representing many stockholders rej)lace small partnerships

and individual operators. Zinc mining will then become

more like copper mining, but this is contingent upon a

s.ntisfactory price for spelter. In the long run this means

that new uses must be found for the mefal, since consump-

tion ])er capita must be increased if zinc is to gain in

price on other metals. Temporarily prices will be influ-

enced by such incidents as the withdrawal of American

buyers from Mexico because of the insurrection, but in

the long run the price of ore will be governed by the

deman<l for metal, and only those mines may work in which

the gi-ade of ore is sufficiently high to insure or promise

I)rofit. Improvement in technology gradually lowers the

line that marks off ore from rock, but in zinc the possi-

bilities in the direction of improvement have been dis-

counted to an extent not generally recognized.
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Operation of the Goldfield

Consolidated Mill

By J. W. Hutchinson

CONSTRUCTION

As this article will be eonfined strictly to the operations

at the plant, those interested in general conditions at Gold-
field, Nevada, are referred to J. R. Kiilay's 'Cost of
Mining', T. A. Rickard's articles on Goldfield which ap-
peared in the Mining and Scientific Press during 1908,
and the report on the geology of the district by F. L. Ran-
soms published by the U. S. Geological Survey. The details

of construction of the 100-stamp mill and cyanide plant of
'his company have received publicity through Bulletin 1438
of the Allis-Chalmers Co., which is substantially correct.

However, in this bulletin due credit is not given J. B.
Fleming, of San Francisco, who was employed by the Gold-
field Consolidated Mines Co. as mechanical engineer, and
who drew up the specifications and general plans. On these

specifications the AlHs-Chalmers Co. bid and secured the
contract for the crushing -and transmission machinery and
electrical apparatus. The engineers of the Allis-Chalmers
Co. were not employed by the Mines company until the gen-
eral plans were out and the contract had been let. This is

mentioned for the .sole purpose of rendering to Mr. Fleming
publicly the credit which this company gives him.

During the first year's operation, from December 26, 1908,
to December 26, 1909, the stamps crushed through 12-mesh

;

the product, after classification, going to tube-mills. After
the 20-stamp mill of this company, known as the Combina-
tion mill, was abandoned in September 1909, it was decided
to increase the capacity of the 100-stamp mill from 600 to

850 tons per day.

The installation of 40 additional stamps, three tube-mills,

and 25 concentrators was at first considered. This would
have largely increased the floor space required, the struc-

tural steel for building, and, because of the contour of the
hill, enormous concrete foundations for ore-bins and battery-
block would have been needed. In addition, the increased
tonnage could not have been handled for si.x months. The
estimated cost of such construction was $175,000. As an
alternate scheme, I proposed the using of six 6-ft. Chilean
mills to he placed between the stamps and tube-mills. My
idea was that 4-mesh screens could be used on the batteries,

and a duty of 8.5 tons per stamp be obtained, followed by
classification of the product, feeding oversize to the Chileans,
crushing through 16-mesh, and finally, grinding this product
in tube-mills after classification. Tliis method was adopted
and was in operation 90 days after the decision was reached.

The total cost of the reconstruction, including 24 concen-
trating tables and many minor changes, was $75,000. No
additional building was required. At the begiiniing of opera-
tions the ore was amalgamated at the batteries and below
the tube-mills. With increasing depth in the mine the
baseness of the ore rendered this operation unprofitable, and
it was abandoned in September 1909 in favor of amalgama-
tion of the concentrate prior to cyaniding. The floor-sjjace

occupied by the secondary amalgamating tables was used
for the Chileans and concentrators and could not have been
used for additional .stamps and tube-mills. Doubtless a nat-
ural question here will be why the South African practice
of using 4-mesh screens on the batteries and additional tube-
mills was not adopted. This will he answered later.

To summarize : Through the expenditure of $75,000 the

capacity of the plant was increased ai)proximately 40ff . To
have accomplished the same result with stamps and tube-
mills would have necessitated the expenditure of $175,000.
To have added the requisite number of lubo-mills to pul-
verize the 850 tons of 4-mesh jiroduct to 200-mesh would
have increased the cost of construction over the Chilean-
mill installation, and would have increased the cost of opera-
tion decidedly. Had 40 stamps and three tube-mills been
put in, the cost of stamping and tube-milling would have
remained the same on the increased tonnage ; since the power, '

labor, and supplies would have increased in direct propor-

tion. With the Chilean mills the additional labor for operat-

ing was five men. These would have been necessary in either

case. For the Chilean mills 200 hp. is required. Stamps
and tube-mills would have required .300 lip. The cost of
supj)lies is approximately 2c. less per ton than for

stamping and 3c. per ton for tube-milling. The total cost

of ]iulverizing 80% of the mill-feed through 200-mesh is

considerably less with three-stage reduction, as the following

figures will show

:

Two-Stage Reduction. Three-Stage Reduction.

Cents. Cents.

Stamping 22.1 Stamping 13.4

Tube-milling 20.6 Chilean-milling . . . 10.0

Tube-niillinir 16.6

Total 42.7

Total 40.0

I have gone into detail for the benefit of the 'doubting

Thomases', many of whom have visited tlie plant and who
have been unwilling to believe that Chilean mills could be

operated at a cost even approximating 10c. per ton milled.

secTioN or B/rrreifY FouNo/moN

In order to avoid controversy, it may be mentioned

here tliat the above costs per ton will be ma-sked in the

yearly figures by the damage to the plant by fire. For three

months of the year ended October 31, 1910, the plant

operated with 70 stamps and three Chilean mills. However.

the above figures are representative of normal conditions.

The low co.st of operating Chileans is accounted for by sev-

eral factoi-s: (1) The design and construction of the mills,

which were furnished by the Trent Engineering Co. of

Keno; they have l)een most satisfactory in every respect, both

as to operation and lepaii-s. Nothing weai-s t)ut or breaks

except the crushing-.steel. The hoi-se-power required is ,3.5

each. The cajtacity in tons pulverized is approximately

75 tons each. (2) The size of the feed to, and discharge

from, the mills. Chilean mills fed with 4-mesh and dis-

charging 16-mesh product, work most satisfactorily and

produce, even at this mesh, approximately 30% of -200

slime. (3) The character of the ore, which is fairly soft.

The third proposal was to install a sufficient number of

tube-mills to handle 850 tons of i/4-in.-mesh battery-product.

As above stated, the cost would have l)een more, since the

mill building would have had to be enlarged, and, from the

contour of the hill, much gi-ading and filling necessitated.

In addition, experience here lias not corroborated that of

the 'Mines Trials Committee' at .Toliannesburg which found

tliat a tube-mill is most efficient when ojierating on three

or four-mesh feed. 1 do not want to be misunderstood.

T believe this to be true on the Rand, whei-e a large per-

centage of the tube-mill produced is leached, and the dif-

ference in the ores doubtless accounts for the dilTerence in

results. None the less. I have not been able to produce a

satisfactory tonnage of - 200 slime from one 5 by 22-ft.

tube-mill fed with 4-mesh jiroduct and operating under con-
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ditioiis similar tn the Soutli African rei'ommeiulatioiis, nor

have I been able to seonre enough additional tonnage to

compensate the increased liorse-power when operating one

mill at ;J2 instead of 27 revolutions per minute.

(Conclusions based upon working tests on the Goldfleld ore

are: (1) 100 stamps, crushing thi'ough 4-mesh (O.lS-in.)

screens, yielding a tonnage of 8.5 tons per stamp, must be

followed by ten 5 by 22-ft. tube-mills in order to obtain a

-200 product: (2) 100 stamp.>i. operated under above con-

ditions and followed by six G-ft. Chilean mills, cnishing

to l(i-niesh will require five 'i by 22-ft. tulje-mills to deliver

a - 200 product. This leaves the problem : Can six (i-ft.

Chilean mills be o|)erated more economically than five 5 by

22-ft. tube-mills? Operations here make me think so. The
following figures may be of interest : In stamping Goldfield

ore to 4-mesli, 20% of the discharge pas.ses 200-mesh ; of

the remaining 80%, the Chilean mills will 'slime' 30%, or

24% of the whole. This leaves .">()% to be handled by five

tube-mills; all of which has passed a Iti-mesh screen, and

80% of which will pass a .3()-mesh. E.\pres.sed in tons,

each mill is fed with 05 tons of this product. Xow, by

feeding 10 tul)e-niills direct fnuu the battery with 4-niesh

feed, 20% of which will pass a 200-inesh screen, each mill

is required to handle 68 tons of 4-mesh feed. Based on

figures derived from working tests, the comiiarative cost

is as follows:

Tipii-Stayf Reduction.

100 stamps followed by
10 tube-mills fed with

4-mesli batter\--feed

:

Cents.

Stamping 13.4

Tnbe-milling 30.0

Total (per ton). 43.4

Three-Stage Heductioti.

100 stamps followed by

5 tid)e-mills fed with

IC-mesh Chilean - mill

|)roduct

:

Cents.

Stamping 13.4

Chilean-milling . . . 10.6

Tnbe-milling 16.6

Total ( per ton ) . 40.6

From this the deductions may be made that: (1) Ore
may lie reduced to 4-mesh in the stamp-battery more eco-

nomically than to 12-mesh; (2) for the reduction of ore

particles to 16-mesli, where "all slime' is required, stamps,

followed by Chilean mills are more eflicient than stamps
alone; (3) ore may be reduced to -200 mesh hi the tube-

mills more economically when the mill is fed with 16-mesh
than when fed with 4-mesli.

There is one more point to be considered. On referi-ing

to the cost of installation, it will he seen that there was
a saving of .$103,000 in favor of putting in the Chilean
mills. Assuming that the future cost of operating these

mills will be 1.5c., an increase of 3c. per ton of ore milled

over the cost of operating 140 stamps and 9 tul)e-mills. and
as.suming a yearly tonnage of 300,000 tons, it will take ten

years operation, or the milling of 3,000.000 tons of ore.

to offset this original saving. It is jiot believed that the

cost will increase to this extent. Rolls and Chilean mills

or other methods of comminution were not considereil. for

the simple reason that the problem was to increa.se the

capacity of a 100-stamp mill, designed to deliver an 'all-

slime' product to the cyanide plant. If this article invites

disous.sion, I shall be glad to go into details more freely

at sf)me future time.

ELEMENTS OF COOT IN OPERATION

Before passing to the detail of operations it may be

well to enumerate the factors governing costs and efliciency.

Water.—Water for milling was sup)died during the Hi's!

two years <iperation entirely by the local water company,
i-oming fro!n the Palmetto range at Lida, nearly .30 miles

di.stant. Recently the mine-water luis Ijeen conserved and
neutralized, and about one-fourth of that consumed is now
supplied from the mines. The local comi)any charges at

the rate of .50c. per thousand gallons: the total water cori-

sinn|)tion per ton milled is 220 gallons, or lie. per Ion.

This is a lower consumption id' water than any wet-crtishiMg

mill on record so far as known. This item of cost is iii-

clnded in supplies.

Labor.—With the exception of two or three Slavs em-

ployed in roustabout work, the entire mill crew is Amer-
ican. The wage-scale is $3.50 per day of eight houre for
ordinary labor; $4 to $4.50 for mill-men; $5 for machin-
ists, electricians, and carpenters. Each man makes out his

own time on a distribution slip, stating hours worked, de-

partment, and whether on operation or repairs, which slij),

after being checked by the foreman on shift, is delivered
to the timekeeper's office, where a daily distribution of
labor is made after the following form:

Goldfield Consolidated Milling & Transportation Co.

DAILY mill report

^
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these factors is the exceeding baseness of the ore, which,

during the second year's run has shown an increase of

nearly two pounds of KCN per ton of ore milled. Had
the cyanide consumption remained as low for the second

year as for the first, the total cost for milling and cyanid-

ing would have been $1.85 per ton instead of .$2.12. The

following table showing costs for the first three months of

this fiscal year and for 1910 may be of interest

:

Nov. Dec. Jan. 1910

1910. 1910. 1911. Average.

Labor $0.40 .$0,476 $0,445 $0.56

Supplies 1.24 1.285 1.263 1.25

Power 0.276 0.325 0.311 0.31

Total $1,970 $2,086 $2,019 .$2.12

In this connection it will not be amiss to note that $40
mill-heads warrant considerably higher costs than does the

ore usually sent to a stamp-mill and cyanide plant, and
in judging these costs the fact that the ore has averaged

approximately $40 for two years, should be taken into con-

sideration.

OPERATION

Storage and Crushing.—The plant is situated about two

and one-third miles from the vai'ious working shafts, from
which the ore is transported over the company's railroad

to the crusher-bins in steel hopiier-bottom cai-s of 50 tons

capacity each. Originally a Blake-Dennison automatic in-

clined weighing machine was used. It was desti'oyed in the

tire and replaced by a Fairbanlcs-Morse railroad scale, over

which the cars pass en route to the crusher. The operation

of weighing cars has added nothing to the working cost,

and has been decidedly more satistactoiy than the auto-

mafic maciiine in this situation, where there ai'e such de-

cided and sudden changes in temiierature. The transporta-

tion of the ore does not come under the head of mill opera-

tions, but I shall give the cost for the benefit of those

interested. These costs are based on the actual dry tons

milled, which normally will average approximately 25.500

tons per month. The figures include all labor, supplies,

and other items incident to transporting the ore, and mine
and mill supplies, as well as the maintenance of rolling

stock and roadbed.

Nov. 1910. Dee. 1910. Jan. 1911.

Cents. Cents. Cents.

Operation 10 6 3

Maintenance 5 5 7

Total 15 11 10

.

The crusher-bins, as well as the entire crusher-house and
belt-way are built of wood and have a storage capacity of SOO
tons. A shaker-feeder of the suspended type, diiven from
the main motor (1.50 hp.) feeds the primary crusher through
raek-and-pinion ore-bin gates. The crusher is a 7I2-K

Gates. Set for 234-in. product, it delivei-s the ore to a

48 by 14-ft. Gates type i-evolving trommel, with li^-iii-

apertures, which delivers the under.size to a 26-in. inclined

conveyor ( Stephens-Adamson type) and the oversize to

two No. 4K short-head crushei"s. set foi- IVi-in. product,

from which the ore gravitates to above-mentioned 26-in.

cimveyor. Concave plates of manganese steel for the

cru.shei-s last apiiroximately seven months and crush 175.000

tons of ore. Maganese-steel screen-plates for the trommel
lasted 27 months and .screened 504,000 tons. The Stepliens-

Adam.son inclined conveyor, set at an angle of 10° .54' and
369 ft. between centres, delivers the ore to a horizontal

conveyor and tripjier which distributes the product to a

battery storage-bin. This bin is flat bottomed and has a

capacity of 4000 tons. The fire of April S. 1910. destroyed
the inclined conveyor, so it is not known what life the belt

would have given. The horizontal conveyor has handled
500,000 tons, and will doubtless accomplish half that much
more before it is discarded. The entire crushing and con-
veying system is operated for eight houi-s by three men, two
in the crusher-house and one on the convevors. Thev handle
860 to 900 tons.

The cost of crushing and conveying is as follows:

Tons ijer day 850 850 600

First 3 months Year Year

1911. 1910. 1909.

Labor (cents i)er ton)... 2.1 4.3 3.0

Supplies 0.1 1.3 0.5

Power 1.6 1.5 1.8

Total 3.8 7.1 5.3

The higii cost for 1910 is accounted for by the fire, which

destroyed the conveyor sy.stem and necessitated the building

of an inclined tramway from the battery-bin to crusher-

house, and its operation for three months, during which

time it was necessary to tram the ore in cai-s over the

batteiy-bin. The 70 stamps which were not destroyed by
fire, were drop])ing on ore sup|>lied by this tran)way in

seven days and nine houi-s from the beginning of the tire.

Stamping.—As stated in the beginning, all details of

construction have been published in Bulletin 14.38 ,of the

Allis-Chalmers Co., and in this article no attempt will

be made to give such details except on new construction.

Through rack-and-pinion ore-bin gates, from baftei-y-bin,

via Challenge feeders, the ore is fed to ten 10-stam]) bat-

teries. Ave right, and Ave left, with 10.50-lb. stamps, drop-

ping lOS times per minute through 7 inches. The stamp-
weight is distributed as follows: boss. 2.52; shoe. 18;5; tap-

pet, 169; stem (3y2-iii.), 444; total, 10.50 lb. The 20 mor-
tars (10,200 lb. weight, 14 in. thick through base) are of

the narrow, rapid-discharge, improved Homestake type de-

signed for this company by J. B. Flen)ing and built by
the Allis-Chalmers Co. on his specifications. The cam-shaft

for each ten stamps (of hannnered iron) is of O^^-in. diam-

eter. During the 27 months oi}ei;ation, i)ot. one cam-shaft

has been broken. The guides originally furnished have

been discarded in favor of the 'Couture' guide, designed

and patented by A. F. Couture, the master mechanic at the

plant. This guide consists of one piece cast-iron (or steel)

sole-plate, with tapered sockets for receiving the taper-cored

wedges through which the stems operate. The distinguish-

ing feature of the guide is the four-side taper of the .sock-

ets and wedges, and the method of dovetailing which permits

of the wedges being reversed when worn. The use of these

guides has materially reduced the cost of oi>eration and

increased the efficiency of the stamps.

The one-piece mortar block of concrete (mixture 1:3:3)
contains 850 cu. yd. Anchor bolts for mortar and post

shoes are arranged as shown in the following sketch. It

may be of interest to note that the concrete withstood the

fire of April 8, which destroyed the refinery, stoi-e-house,

conveyor-way, and twenty stamps. The heat at the mortars

was so intense that when the stamps fell, the wrought-iron

anchor bolts were drawn out to a fine point. The new
equipment was erected on the same foundations with no

repaii-s. There is no sign of serious crni-king in the con-

crete.

One man on each shift feeds the stainiis. and one head

batteryman on day shift, with a helper, sets all tapjiets,

turns stems, changes shoes and dies, and does all the repair

work incident to operating. As amalgamation at the bat-

tery has been abandoned, the battery-feeder is alone on his

floor, and under such conditions, it seems that 100 stamps

is the economic unit for operation. By this it is not meant

that total costs for a 140 or 150-stam]> mill will not he less,

but the actual operation of the stamps will be more, for

the reason that while power and supplies wilt increase in

direct iiroportion to the increa.sed toiniage. labor for 140

or 150 stamps will increase iibnornially. Power is sni>plied

for each 20 stamps by one .50-hp. Bullock motor, Ijclted

to a counter-.shaft underneath the floor. A rack-and-pinion

belt-tightener between the bull-wheel (built-uj) wood pul-

ley) and this line-shaft controls the power foi- each 10

stamps.

Chrome-steel cams, bos-ses, and shoes, and Pennington dies

have )iroved the most satisfactory here. In 27 months only

two chrome cams have been replaced. The following com-

parison of wear of batterv-steel may be of intei-est

:
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Make. Days wear. Price per Cost per ton

Shoes. lb., cents. ore. cents.

Chrome (8-in.) 58 5.43 1.88

Midvale (10-in.).... 73 6.00 2.00

Pennington (S-in).. 57 5.97 1.91

Dies.

Chrome (7-in.) 83 5.43 1.25

Midvale (7-in.) 78 6.00 1.30

Pennington (7-in.).. 104 5.97 1.06

Tonopah (7-in.) 49 4.00 1.70

The total consnmption of steel (shoes and dies) per ton

of ore milled in 1909 was 0.98 lb. mth a stamp-duty of

six tons per stamp through 12-mesh (0.048-in.) screen; in

1910, 0.604 lb.; stamp-duty. 8.46 tons, through 4-mesh (0.18-

inch).

The following is a record of time lost and causes thereof

for the year 1910, and for three months of the present

fiscal year:

Total time lost on 1911. 1910.

account of Percent. Percent.

Power 0.84 0.70

Water : 0.08 1.43

Shoes and dies 0.28 0.20

Screens 0.01 0.08

Stems 0.17 0.11

Chilean mills 0.17 0..55

Tube-mills 0.08 0.63

Cyanide plant 0.11 0.21

Miscellaneous ."
1 .40 0.91

Cleaning bat. tank 0..t5

Fire loss 7.91

Total .3.14 1.3.28

A compari.sfin of .sizing tests of the 12-mesh (1909) and

4-mesh (1910) product from the stamps is given below,

but is of little value owing to the increasing softness of

the ore with depth.

Battery discharge through Battery discharge through

12-mesh 0.048-in. screen. 4-mesh O.lS-in. screen.

Duty 6 tons per stamp. Duty 8.46 tons per stamp.

Mesh. Percent. Mesh. Percent.

Remaining on 20 15.6 10 15.0

" 40 28.2 .30 :{4.0

" 60 18.1 .50 10.0
" " 80 5.3 80 10.0
" "100 5.4 100 3.0

"200 6.4 150 3.0

Through 200 20.0 on 200 .• 4.0

Through 200 20.0

Originally one 24-in. cone-classifier received the 12-mesh

pulp from each battery of live stamps, the spigot product

from it gravitating to Dorr dassifiei-s, the overflow to con-

centrators. The.se 20 cones were discarded in favor of two
8-ft. cones, each taking the pulp from 50 stamps. The fol-

lowing is a comparison of the cost of stamping through

12-mesh and 4-mesh screens:

Table 1. Table 2. Table 3.

Stamping through 12- Stamping through 4-

mcsii 0.<)4S-in. screens. Normal mesh 0.18-in. screens.

Duty 6 tons. Conditions. Duty 8.46 tons.

Cents. Cents. Cents.

Labor , 8.9 . . 6.6 . . Labor 3.9

Supplies 6.8 . . 7..5 . . Supplies 4.1

Power 6.4 . . 8.0 . . Power 5.4

Total 22.1 22.1 Total 13.4

The first and third tables have been taken from the yearly

mill-records, and while the various items do not show the

projmrtionate decrea.se, the total reduction in cost of operat-

ing is appro.ximately what would he expected from a 40%
increase in tonnage. Several factors besides the coareei-

crushing have reduced the labor cost in table 1 to the figure

in table 3, such as the improved guides, completion of cur-

rent construction work, etc. Likewise, supplies for 12-niesh

stamping in table 1 are not exact, as 200 extra shoes and

200 extra dies, furnished with the |>lant. did not have to be

charged to cost of operation. This is stated merely to avoid

confusion, as the sum of the various items in table 1 checks

table 2, which is an estimate of the cost of stamping through

12-mesh under normal conditions. The discrepancy between
power costs in table 1 and tables 2 and 3 is due to the re-

cent installation of a storage battery which absorbs the

mine peaks and virtually puts the mill on a meter i-eading.

Regrinding.—The second aisle of the mill proper con-

tains the regrinding apparatus, which is divided into two
sections, each takmg the pulp from 50 stamps. Each sec-

tion consists of one 7-ft. spitzkasten, three L. C. Trent
Chilean mills, one bucket elevator (originally one 54-in.

Frenier sand pump), one 8-ft. cone classifier, one 4-ft.

spitzkasten, three Dorr classifiei-s, three 5 by, 22-ft. tube-

mills, and nine No. 3 Deister concentrators. Each section

is raw by one man on shift and the entire floor is kept in

repair by one machinist and one helper on the day shift.

This, of couree, does not include the re-lining of the tube-

mills. The total pulp from the 50 stamps feeding each

section, gi-avitates through wooden launders, lined with 1-in.

cast plate (grade 1% to 12 in.), to the 7-ft. spitzkasten.

overflow from which passes to the main concentrator floor,

and spigot product to three 6-ft. Chilean mills. Power for

driving these mills is supplied by one 100-hp. Bullock motor

belted to an overhead line-shaft. Actual meter readings

show that each mill requires 35 hp. to operate when pul-

verizing 75 tons per day through 30-mesh, and producing

30% of - 200 slime from its total feed. When the capacity

of the plant was increased to 850 tons, no additional settlere

or dewaterers were put in, and for this reason it is impos-

sible to attempt close classification ahead of the Chilean

mills, as the additional water required for grinding in them

would prohibit economic dewatering in the cyanide plant

;

hence a great deal of - 30-mesh product is .sent to the

Chilean mills, but as they have ])roved to be fairly efficient

'slimers,' the work of the tube-mills is materially reduced,

and the apparently poor practice is in reality good. The

following is a typical sizing test of the product from the

Chilean mills:

Percent.

Remaining on 10 mesh Trace .

" " 30 " 4.0

" " 50 " 10.0

" " 80 " 16.0
" "100 " 9.0
" "150 " 6.0

" "200 " 6.0

Through 200 " .-.48.0

Loss 1.0

100.0

Midvale rolled forged steel has demonstrated its su-

periority for use in the mills. The dies, 5% "i. thick, last

approximately 125 days; the roller shells, 4 in. thick, av-

erage 165 days. Total steel consumed per ton ore milled,

0.32 lb. Screens for a time threatened to become an item

of serious expense^ as it was impossible to obtain a life of

more than six days from the best screens on the market.

However, by inserting a strip of 4-mesh screen in the

.screen frame where the hardest wear fell, thus protecting

the screens from unnecessary wear, their life has been

doubled.

The cost per ton of operating the Chilean mills, including

all repairs and upkeep, is as follows: liabor, 1.8; supplies,

4.1 ;
power, 4.7 ; total, 10.6 cents.

The pulp from the Chilean mills gravitates to one 18-in.

bucket elevator with 28-ft. centres, where it is joined by the

tube-mill product, all of which is fed to one 8-ft. cone-

classifier, in which partial dewatering is accomplished be-

fore passing to the Dorr classifiers. The overflow from this

cone passes to the two-compartment 4-ft. spitzkasten, and

the spigot product from the cone joins the spigot ])roduct

from the flrst compartment en route to the Dorr classifiers.

The spigot product from the second compartment feeds the

nine No. 3 Deister concentrators put on this floor when the

Chileans were added. The overflow from this spitzkasten,

together with the overflow from the Dorr classifiers gravi-
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tales through pipes to tlie main concentrator floor. Each

Dorr machine handles approximately 110 tons of dry ore

at a dilution of 3 :1, delivei'ing a slime product, 80% of

which passes a 200-mesh screen, and a feed to the tube-mills

as follows:

Per cent.

Remaining on 10 mesh 8

30
" " 50

" 80
" 100
" 150

"
. " 200

Through 200

Loss

Total 100

The contained moisture is 30%, which is increased to 40%
as it entei*s the mills. The cost of elevating and

classifying is as follows, in cents per ton

:

Ijabor, 1.2; sujiplies, 0.5 power, 0.6; total, 2.3.

Revere Rubber ("o.'s 'Granite' elevator belt and

malleable iron bucket lasted 14 months and ele-

vated ap|)roximately 400,000 tons dry ore.

Tube-milling.—As stated, each regrinding se(^-

tion contains three 5 by 22-ft. tnbe-mills

(Gates) of the spiral-scoop feed, trunnion-dis-

charge, type. Each battery of three mills is

supplied with power from one 200-hp. Bullock

motor, belted to the line-shaft. Two of the

three mills are belted from this line-shaft and

controlled by friotion clutches. The third is

geai-ed direct from the main shaft, and con-

trolled by cut-off clutch coupling. There is no

doubt that individual drives for each mill would

be more satisfactory. With the present ai'-

rangement, the repairing of one clutch hangs up
50 .stamps during the operation. Silex lining

has been u.sed since the lieginning of operations.

This lining lasts seven months and is renewed

with the following items of expen.se

:

LABOR

Removing and replacing man-

hole, removing end-liners . . . ..$11.88

Removing pebbles 3.75

Removing old lining 11.25

Re-Iinhig 63.76

Replacing pebbles 7.50

The design of the discharge screens on the tube-mill has

been changed according to ' the following sketch, and the

.sci'eens now last six months. The gears and pijiions of

manganese steel originally furnished with the milLs are still

in use after 27 months operation and will propably wear
12 months longer.

The product from the tulie-mills is graded as follows

:

Per cent.

Plus 80 mesh 5.8

100 " 13.2

150 Mesh 11.6

200 " 17.8

Minus 200 " ...... .50.6

Loss 11.0

.Vlthough the ore is cla.ssed as

'soft' ore, 40% of the product fed

BoLTm/rr/isn-n/Nfx-friTrf. to the tube-mills is extremely hard

•juartz and is reduced to minus 200

Screen.

Total labor $98.14

SUPPLIES

Cast end-liners $92.48

Silex, 17,710 lb. at 2.634c. per lb 466.48

;n sacks cement at $L10 per cwt 34.10

Total supplies

Total cost $691.20

The time involved is: Hours re-lining, 68; hours setting

cement, 72; total hours lost, 140. While this is less time

than is customary at other plants to allow the cement to

set, there has never been any trouble on account of starting

too soon. The silex consumed per ton of ore amounts to

C lb. ; the cost of re-lining per ton of ore milled is 2.3c. ; the

amount of Danish flint per ton of ore milled is 1.8 pounds.

Cast-Iron Screen for Discharge End ok Tube-MiiiI*.

product with difficulty. This was very noticeable when
testing the mills with 4-mesh product from the batteries.

The pulp discharged from the mills contains large quan-

tities of coarse, rounded particles, which so accumulate

after a few hours run that it becomes necessary to shut off

the feed and grind the mills out.

After classification, the final product, which, as can be

seen from the flow-sheet, is produced from two sources, the

Dorr classifiers and spit7.ka.sten, shows the following an-

593.06

total cost op tube-milling per ton milled

Tonnage 850
Year 1911

Cents.

Labor 1.4

Supplies 6.5

Power 8.7

Total 16.6

850

1910

Cents.

2.1

6.8

9.7

18.6

600

1909

Cents.

2.6

7.0

11.0

20.6

alysis

:

Plus 80

100

150

200

Minus 200

mesh

Loss

Per cent.

. 0.4

2.2

. 8.1

. 9.2

. 79.1

. 1.0

.100.0Concentration

(To be Continued)

No chrome iron ore has been produced in the Eastern

States for many years, almost the entire production since

1880 coming from California. In 1909 the production of

chrome ore, amounting to 598 long tons, came from Cali-

fornia and Wyoming, the larger part being obtained from

the latter State.
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The Mexican Revolution

By Alvin R. Kkxker

The first disturbaiiees in Mexico, waniiiijjfs of the pi-es-

eiit condition of affairs, began attracting attention in tlie

early part of November, 1910. For the past four months

foreign mining interests in Mexico have been making light

of the revolution ; influenced by 'things as they ought to

be', rather than 'things as they are', they have minimized

the trouble until the seriousness of the disorder has foi-ced

them to acce])t the situation as it exists and await the

settlement of the trouble. Practically all the mines in the

State of Chihuahua depending upon otlier than ti loi-al fuel

the present insurrection, and upon the inauguration of Diaz
as president in September active preparations were secretly

made by the Anti-Electioni.st party to obtain recognition

by force of arms. Undei'neath this sequence of events that

led to an actual crisis, was the general feeling of discontent

in Mexico, an unrest that has been brewing for years, be-

coming stronger and more apparent as the people became
more enlightened and alive to their own interests. A strong
factor in awakening the people has been their contact with
foreigners, noticeably Americans. The old story of taxation

without representation is the underlying reason for this

discontent. The bulk of the land in Mexico is owned by
less than a hundred families. In Chihuahua the land is

principally owned by the Del Rio and Terrazas families.

Enrique Creel alone, a member of the latter family, is said

A Portion ok (Iknkral Bi^axco's Command; Insurgents.

Kkdekal Thooks, Tenth Cavalry, in C'a.mf Near San Peijro. Chihuahua.

snpi)ly. havf suspended operations, and this is also true of

a large portion of the mines in the State of Sonora. Far-
ther sonth mining operations have not been interfpred with
enough to necessitate suspending operations, but should the

Mexican Government refuse to recognize the demands of
the innurrtcton it is more than probable that within a short

time raining will be as seriously inconvenienced in the south
as it is af present in the north.

<'aise of the revolutio.v

It has long been an accepte<l fact that elections in Mexico
are unfairly conducted. Following the re-election of I'or-

firio Diaz as president at the last general election, the Anti-
Klectionisl party headed by Francisco 1. Madero, protested

the result and requested a new election. The proper legal

8tei)s were taken and the matter submitted to the Mexican
(Congress, but the report was never read, lieing dismissed
with the coiriiiwnt that it was "too long." The action caused

lo have owned at one time some 15,000,000 acres. These

large estates or harioidas bear but a comparatively small

proportion of the government taxes. If this land were

subdivided and made productive, taxes on every-day neces-

sities used by the average Mexican would be greatly les-

sened. It would ultimately mean greater independence,

closely followed by a more intelligent people and a better

class of citizens. At present the lower classes have little or

no voice in the government.

No important objections are raised against the Mexican

constitution. It is considered to be as fair and liberal as

our own, but it has been grossly violated in the jiast, and.

as .stated by Madero, it is for "the constitution, general and

free education, and poll rights" that the present rebellion

is being waged. In addition to these demands, the insurg-

ents hope to do away with the selection of governors by
ajipointment and the jefe politico system. Under the Diaz

administration very few governfii-s or jefex pulitifos have
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been residents of the districts they preside over, except in

smaller and nnimportant places. There are other griev-

ances, local in character, which can only be remedied by

striking at the government which permits them to exist.

The words most frequently used by the revolutionists, those

found in their speeches and printed matter, their slogan, as

it were, are, "A Free Mexico and a Fair Election."

STRENGTH OF THE INSURRECTION

Although the date of the general uprising throughout the

Republic was set for early in the fall, only a feeble and

disappointing response rewarded the efforts of the leaders.

This was due chiefly to three reasons: (1) The Govern-

ment agents obtained information of the uprising several

weeks before it was to be launched, and adopted severe

measures with those whom it could connect with the move-

ment. This created a reluctance among the Anti-Election-

ists to join an uprising the success of which seemed doubt-

ful. (2) The plans of Madero were not widely known.

Every endeavor was made to keep the plans secret, and
only those known to be loyal to the cause were trusted.

(3) The people were not sure of the .sincerity of Madero.

A member of an old, wealthy, feudal family, connected by

blood and business relations with those high in the councils

of the present administration, it is small wonder that many
doubted the singleness of Madero's motives. Furthermore,

many believe that Madero has not the qualifications of a

leader. The worst that has been said of him. however, is

that he is "a dreamer and a vegetarian"— perhaps his

dreams are of a Free Mexico. As for being a vegetarian, it

is a distinct asset in Mexican war times—many lower class

Mexicans are vegetari.'thi?, more through force of circum-

stances than by choice, however.

Taking into consideration the unfavorable beginning due
to the foregoing reasons, the armed force of 3000 men in

northern Mexico, with ])os.sibly an e(]ual number thoroughly

prepared in the south, is an indication of wiiat the future

will bring in case the Government persists in trying to end
the matter by force of arms. Recruits are slowly being

added to the rebel force. The lack of education and absence

of a free pi-ess in Mexico hinders the obtaining of recruits

except by explaining to them in person the meaning of the

insurrection and showing the probabilities of the success of

the movement. The presence of an armed troop carries

greater weight than hours of exhortation, and for this

reason recruits have been mostly obtained from districts

frequented by the insurrectos. Their success in the State

of Chihuahua may be attributed to the higher order of
intelligence of the people, who there receive better wages,

dress according to Atnerican cu.stoms, and are decidedly

different from the waurache type of peon found fai'ther

south. Great influence has also been wielded by Mexicans
migrating from the American side of the b(M-der; their

presence and assistance brought the insurrection from a

feeble beginning to its present strength. Americans, also,

of whom there are two hundred or more, have played a

not unimportant part.

While the majority of Mexicans in arms are fighting for

the principles advanced by Madero, many are actuated by
personal grievances, the enumeration of which would fill a

book. The foreigners, iirincipally Americans, but a few
Germans, come under two classes—one class including tho.se

of a socialistic turn of mind, to which the Germans mostly
belong ; the other class consisting of those who are out "just

for the hell of it," as one American expressed the matter.

The extreme and hopeful views of one socialist was evi-

denced in the remark, made by a German-American in a

speech in front of the Candelaria Mining Co.: "We want
all you Americans to join us; we are going to down the

capitalists in Mexico, and then we'll cross the border and
whip them in the States."

Putting aside the incentives that have brought these men
together, it must be admitted that they ara much in earnest,

and that they will not be easily conquered. A fair decree of
authority and organization is becoming apparent in their

ranks, and as a whole they are by far the su]ierior of any
force, equal in mnnber, that tlie Government will ever be
able to put in the field against them. The Government

troops are poorly fed. If there is a comnii.ssary depanment

maintained, it is not in evidence, and no attem])t is made
to supply rations with any regularity. They usually depend

upon the ])rovisioiis to be obtained along the line of march.

The Tenth Gavalrv stopped at the Leon Gamp of the Can-

delaria Mining Go. over night, and a.sked for food for the

men and horses. They were given a feed of beans, rice,

and a little bread, and ate ravenously. The men admitted

that it was the best meal they had partaken of since leaving

Guadalajara several months before. The revoltosos, on the

other hand, have no trouble in getting sufflcient supplies,

being better acquainted with the country and having friends

on every side; besides, they never miss an opportunity,

when in the vicinity of any of Terraza's haciendas, to help

themselves to the best of his cattle. The only Federal

troops that can compare with the insurrectos are the pick

of the Government rurales, and it remains to be seen

whether they will equal them. Madero ha.s shown one attri-

bute of a leader—he is willing to consider the suggestions

of others, and has an advisory staflf composed of f'ol. .lose-

de la Luz Soto, Guisep|)e Garibaldi (grandson of the great

patriot Garibaldi), Eduardo Hay (a graduate in engineer-

ing at Notre Dame University), L'apt. Alvarez Morales (a

graduate of the Mexican Military School), and t'apl. Man-
uel Vigil (a former Mexican Army officer). It is generally

conceded that Madfiro is fighting for principles, regardless

of what position he may obtain in the event of victoiy. and'

thi.s is one cause of his strength.

BATTLES FOUGHT

In the beginning, the revolutionists avoided tuii.iu*n.iiits

with the Government troops on account of their lack of

numbers: however, as they have gained strength they have

adopted a more aggressive plan of campaign and have at-

tacked the Federal troops, when not too completely out-

numbered. I'll to the |)resent time mo.st of the fighting

has been confined to the border and along the line of the-

Mexico-Northwestern railroad which coiniects .Juarez and

Casas (irandes. A body of rebels, under the leadership of
Blanco, was sent into Sonora for the purpose of obtaining"

recruits and getting in touch .with the small bands existing

there; a luimber of skirmishes took jilace. but of little-

imi)ortance. The v^aurrectox lijju^l' leadei-s Orozco. Sanchez.

Gasillas. and Francisco Madero have confined their activ-

ities principally to that jta^l of the country lying betweeir

.Juarez, the city of Chihuahua, and Cassas (irandes. Late-

in February Onizco threatened Juarez an<l demanded its

surrender for the purpose, it is said, of misleading the-

l^'ederals as to the real point of attack—the town of (^a.sas

(irandes. Much sport was made at Orozco's expense by
the American press, because of his failure to do nioi-e than

fire a few shots into .Juarez. However, it is probable that

he did not care to take .Juarez then, as the (rovernnient

would ultimately have concentrated a sufficient force to-

retake the city, which would have proved a serious setback

to the cause.

On March (J at daybreak the insurrectos under Madero-

attacked the town of Ca.sas Grandes. The attacking rel)els

were about ecjual in number to the Federal garrison, but

having reached some outlying adobe buildings under cover

of darkness, the rebels more than held their own. and after

sevei'al houi-s of fighting forced the garrison to hoist the-

white flag. At tiiis crisis Colonel Cuellar arrived from La
Ascension with (JOO Federals and attacked the reljel forces

in the rear; caught thus between two fires, the rebels re-

treated as (|uickly as pos.sible. In this battle, which up to

the recent fighting near Agua Prieta and .Juarez, was the

most important ^ngagement during the insurrection, the-

rebel loss totaled tiO. including those killed, captured, and

unaccounted for. In this ()0 are included the l(i foreigners,

principally .Americans, who were taken i\s i>risonei-s to

Casas Grandes. Tliese sixteen men were well inside the

town when the Federal reinforcements arrived and were

unable to make their escajie. The Federal losses were be-

tween two and three hundred. The exact number cannot

be given. An American residing near Casas Grandes. and

eye-wit nes.ses of the battle, ami the Mexicans who hauled

out the dead, state that at least 2.")0 Federals were killed.
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The official Goveniiiieiit report as »riven out stated their

losses at 20 killed and the rebel loss at 100 killed and, cap-

tured.

With the exception of the battle at Casiis (Jrandes. the

ambnshiiiir of the Federals at CJaleana and Ojinag-a. the

enjfairenient at I'res. Sonora, and the fighting- near Agua

Piieta. the other skirmishes have been of small importance.

The rebels have practically cut oft' all comnnniication and

tratlic on the Mexican Central and Mexican-Xt>rth\vestern

railroads, since early in Februaiy. Whenever an attempt

was made to re-open either road the bridges were again

burned, consequently no effort is now being made to run

trains. The itisurrectos, for the sake of foreign interests,

agreed to permit railroads to nin trains. i)roviding they

did not attempt to carry Federal troops. However, the

Mexican Central is controlled by the Government, and the

Korthweslern. owned by tlie Peai-son interests, was unable

to prevent tnwps from riding on its trains, the (lovei-nment

taking matters into its own hands in spite of the protests

of the Northwestern officials. Whether the iimuneclon

would have kei)t their promise or not is a i|uestion, as it

5s ".'reallv to their advantage to cut off railroad conununica-

offi, and the smelter is running only four of its nine fur-

naces. Should the insurrection continue much longer, it

is possible that the prices of lead and silver will be affected,

although not materially unless hostilities extend to the

south. Construction is being continued on the Pearson line

between Peareon and Madero as long as provisions and sup-

plies hold out. Ranching is being interfered with to the

extent that the insurrectos will not allow, if they know it,

cattle to be taken across the border, as is usually done for

shipment.

The arrival of wagon-trains bringing Americans and Mex-
icans to the United States is a common sight in towns along

the western division of the El Paso & Southwestern railroad

where it follows the Mexican border. The firet wagon-train

sent to the border from the Candelaria mines on March 13

carried about 18 Americans and 75 Mexicans. It required

four days to cover the distance of 130 miles, and although

the trip was a rough one, the noise and laughter emanating

from the American wagons gave mi indication of the dis-

comforts of the journey. The last camp was made near

a watering place known as the 'three windmills' (Tres

Papalotes). During the night a child was born, but the

»-CT:<^*,-^A»^-'.i.?^x.*ff-..i*vr' ^"i-JU^il,

K>IPI>OYKES OF THK CaNDKIjARIA MiXINt, Co., LEAVING THE MiNE.

tion. It operates more severely on the (rovernnient than I

on the revolutioni.sts, and by inconveniencing foreign in-

teretits makes an unpleasant situation for the (iovernment.

The result of hostilities up to the pres«'nl is distinctly

in favor of the revolutionists. Although many people still

helieve or rather hope that the trouble will yet lie controlled

by the Government, they are oidy those whose interests are

suffering and who l)elieve victory by the (iovenunent the

quickest way to peace. t)\er 700 men, more than were
killed on the American side during the Spanish-American
•war, have been killed in this insurrection, and this certainly

makes it more than a guerrilla warfare.

MIXING OPERATONS HINI)ER?;I)

Mining has been more seriously interfered with than any
other industry. The lack of railroad connnunication in

that part of the country north of the city of Chihuahua
has prevented the shipment of fuel, machinery, or supplies,

and has stopped ore shipments. Express companies will

not forward money for pay-rolls, nor will they assume the

risk of handling bullion. Although many mine employees
have joined the revolutioni.st.s, labor shortage has not so far

firoved a serious problem except in a few instances. The
American Smelling & Refining Co. has suffered greatly

—

the smelter at El Pa.so drew a large part of its ore supply
from mines on or adjacent lo the Mexican Central and
Xorthwestern railroads. This supjily is now entirely shut

mother and baby continued the trii) and arrived in Colum-

bus, New Mexico, with the rest of the caravan. The Amer-

icans argued that the child should be named 'Papalote'

—

or 'Papy' for short—but its parents will probably choose

F'rancisco I. Madero Garcia, influenced more by the time

than the place.

Both Insurrectionists and Federals have shown the utmost

consideration for foreign property and foreign privileges.

Mexicans are somewhat jealous of Americans as a class,

but their jealousy is not so pronounced as to he the cause

of violence to individuals. When it is remembei'ed that

some Americans merit shooting in times of peace for their

attitude toward Mexican laborers, it is more surprising that

in times of war there has been so little complaint. Amer-

icans, as individuals, are as well liked in Mexico as at

home, but no better. In two instances a demainl has been

made on Americans for monpy. These instances were prob-

ably the acts of lawless Mexicans taking advantage of the

unsettled condition of affairs. All supplies or provisions

taken from foreign companies are paid for—often in cash

by the Federals, and in the case of the insurrectos by

means of a receipt which is to be eventually made good

by the Government. Neither side would be likely to take

supplies or provisions that were badly needed by any min-

ing company. At the Candelaria mines the insurrectos

helped themselves to ammunition, provisions, kerosene (the

latter for burning bridges), and a supply of jiipe fittings
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for the purpose of making bombs; while the Federals took

provisions only. Receipts were given or cash was paid for

everything taken.

THE ATTITUDE OF THE U. S. GOVERNMENT

Much space has been given, in the Amieriean press, to

the sending of U. S. troops to the border. Probably no

one reason could be given as an explanation of the move.

The desire to prepare for whatever might happen ; the need

to preserve the neutrality laws; the opportunity to test

the new field-service regulations; the influence exerted by

American capital interested in Mexico—all these, perhaps,

had their influence in some degree. One explanation given

by a disgusted cavalry lieutenant from an Eastern barracks

to a very persistent Texas editor, was that "they came down
to force Mexico to take back Texas."

Mistaken impressions exist as to how far the United

States is wan-anted in interfering in Mexican affaii-s. The
Monroe doctrine, in which many persons have been tiying

hard to find some excuse for interference, reads as follows:

"The occasion has been judged proper for asserting as a

princijjle in which the rights and interests of the United

States are involved, that the American continents, by the

free and indei)endent position which they have assumed

and maintain, are henceforth not to be considei'ed as sub-

jects for future colonization by any European power."

How can anyone possibly find in these words the vestige

of an excuse for hindering a revolution cari'ied on in so

fair a manner? The insurrection in Mexico is not to lie

considered in the same light as the intermittent disturb-

ances in Centtel American republics. The latter are mere

scrambles for "power, fights are preferred to elections; but

the i»sMrrectos..,g^f Mexico are fighting for just principles

and have more provocation than did the Southern States

in our own Civil War. The United States did not under-

take to protect foreign interests on the American continents

when the Monroe doctrine was announced. It was merely

a warning to foreign powers to allow the weak American

Republics a chance to live. Many have gone so far as

to say that we must settle the disorder in Mexico; that

foreign powers expect it on account of the Monroe doc-

trine; that intervention in Cuba, was a precedent which

must be followed. The cases'," hftwever, are not! paj-allel.

The Monroe doctrine has no more to do with the Mexican

situation than the ten commandments or the twelve prin-

ciples of efficiency—in fact, not as much as the tenth com-

mandment and the fifth principle. Should this false rea-

soning cause our Government-to interfere in Mexican affairs

other than as an arbitrator when so requested, it will be

the rankest injustice to the people of Mexico. Peace com-

missioners would accomplish as much as armed interven-

tion, and the results would be more lasting. Neutrality

laws, as adopted at the second Hague peace conference, do

not require the United States to prohibit "shipments of

arms and ammunition" across the border, and only neces-

sitate the detention of any "armed force" in the nature of

"a militar'y expedition." Nor are the Government troops

prohibiting the "shipments of anns and ammunition,"

though they regard one armed man as a "military expedi-

tion" and are enforcing this interpretation of the neutrality

laws with a severity that would hurt were the circumstances

reversed.

THE FUTURE OUTCOME

The insurrection has brought to light much antagonism

to President Uiaz, and statements derogatory to the admin-
istration have been frequent and convincing. In spite of

all that has been said, one cannot refrain from admiring
him, and great credit is due him for all he has done for

Mexico. Nearly three-fourths of Mexico's 16,000,000 inhab-

itants are of the peon class and can neither read nor write.

It is not to this class the revolutionists or the Government
can look for effective assistance. They will stand idly by,

almost indifferent to the outcome; they apparently have
no desire to better their condition and seem po.ssessed of
so deadly an indifference to their own welfare that the task
of overcoming this inertia is grave and baffling. The most
progressive modern reformer would throw up his hands in

despair, and it is small wonder that so little has been accom-

plished by a man over 80 years of age, a warrior gaining

his position by force of arms. Weighing the possibility

and probability of graft were the ruling power in our own

land in the hands of one faction for 3.5 yeai-s, it is remark-

able that the Diaz administration has been apparently so

free from it, Uiaz, however, has been in power too long;

his policies have sei-\ed their purpose, and a newer, younger

viewpoint is needed.

It is always difficult to generalize about Mexico. Undei'

the ])resent circumstances it is dangerous. A week may
chronicle events contradictory to any sjiecific prediction.

However, barring internal wrangling and disagreements

among the insurrectos themselves, the chances for [leaee

in Mexico, except through arbitration or outside interven-

tion, seem exceedingly i-eraote. So far the revoltosos have

had the best of the struggle, and they were never better

prepared to cairy it on than at present. As the insurrec-

tion grows older tl ey are gaining in nunibeiv and organ-

ization.

The invasion of .Mexico by foreign capital undoubtedly

had nnu'li to do with delaying the present crisis. The re-

munerative employment given to thousands of laborei-s has

relieved conditions that would othenvise, yeai-s ago, have

been felt too severely to have been endured. Intelligent Mex-

icans, who would othei-\vise he heart and soul with the rev-

olution, are against it for no other reason than that they

bid fair to lose most remunerative positions due to the

closing down of foreign properties by the insuiTeetion. It

has been hinted that American capital financed the revolu-

tion. It does not seem jjlausible, and no proof has \teen

given. However, it is likely that American capital will

have nuich to do with putting an end to it. Many of

the officials high in tlie Diaz administration are closely as.so-

ciated in a financial way with American capitali.sts inter-

ested in Mexico. Cri-eat pressure can be brought to bear

on the Government and the rebels will agree to any fair

proposals. Consequently we may look to Eastern financial

interests to bring about peace, if Mr. Dooley is right when

he says: "The capital in Mexico, me boy, isn't Mexico City.

It's just south of Canal street in th' <^ity of New York."

Feldspar for Fertilizer

Much interest has recently bten ^l-6^s«l in the usp of

potash feldspar as a fertilizer. '-Pot*^ is an important

plant food, which, in fertilizers, has usually been supplied

in the f(n-m of wood ashes 'or imported Trom Germany in

easily soluble potash salts (sulphate, carbonate, or chloride).

The Department of Agriculture has recently made experi-

ments to determine the availability of finely ground potash

feldspar as a substitute for the more soluble potash salts.

The evideiu'e .so far obtained apjiears to indicate that under

certaui conditions and with certain crops feldspar can be

made useful if it is ground sufficiently fine. On the other

hand, it is highly probable that inider other conditions the

addition of ground feldspar to the land would be a useless

waste of money. At the present stage of the investigation

it would be extremely unwise for anyone to attempt to

use ground rock, except on an experimental scale that

would not entail great financial loss.

If further experiment shows that groimd feldspar can be

used as a fertilizer, it will undoubtedly lead to the utiliyjj-

tion of much pegmatite wliitih.J*e<'aiise of too fine grain or

too large a perceTitage of quartz or of iron-bearing minerals,

is not valuable as a source of pottery material. Many de-

posits of this kind are near raili-oads. An equally impor-

tant result will be the utilization of much material that is

now discarded at feldspar c|narries.

A number of processes have been patented in this countiy

for the dissociation of potash feld.si>ar to obtain the more

readily soluble potash salts, h\it none of the.se have yet l)een

a])plie(l on a commercial scale.

—

U. S. Geol. Survey.

A NEW EMERALD locality has been discovered in North

Carolina, where proitiising gems have been found on the

surface in a cotton field. The cnstals are rather lai^ and

are of a deej) green color.
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Orange Free State Goldfields

By RowIlANd Gascoyne

Duriiif,' the last twelve months the interest in the Orange
Free State goldtiekls has been i-evived on account of the

Consolidated Gold Fields of South Africa, the Free State

Development Co. Ltd., and othei-s acquiring considerable

areas of ground on option, carrying the outcrops of the

Witwatei-srand system, accompanied by several outcropping
auriferous reefs.

The interest was materially increased when it was made
known that G. S. Coretorphine. one of the leading geologists
on the Kan<l, had leporied to the effect that past prospect-
ing operations on these Free State properties had not been
conducted in such a manner as to be of any convincing
value, so there was still a po.ssibility of finding the Main
Reef series, and if that proved to be barren or lean there
was still a prospect that .some of the other outcropping
reefs might yield a mine. He had no difficulty in recog-
nizing practically all the markei-s .so well known on the
Rand, and the hopes of those interested in these Free State
farms encircling the town of Parj's went up considerably
by virtue of this encouraging report. On his advice the
Consolidated Gold Fields of South Africa took options on a
number of fanns and in coin|)any with the Free State De-
velopment Ltd. engaged Mr. Corstorphine to superintend
the prospecting operations.

Now this goldtield, known as the Venterskr<x>n goldfield.

has a remarkable history, extending over a jieriod of twenty
yeais. It is the only place due south of the richest section
of the well known Wilwalei-srand goldfiel.ls where the Rand
rocks, after disappearing beneath the newer formations.
come again to the surface. At this particular spot the
Witwatersrand system is remai-kably well develojied, carries
all the well known divisions characleri.stic of the Rand, and
likewise several i-eefs. The beds of the Witwatersrand
system are in places tilted beyond the vertical and all

around the granite Ikjss the l>eds outcrop concentrically in

proper gt-ological .se()uence. Molengraaf, Draper, and even-
geologist who has inspected this area have been much struck
by the alK>ve facts and the remarkable and well developed
manner in which the whole of the Witwatersrand system
api)ears to have been reitrodnced here. Almost ever since
the discoveiy of the Rand this field has attracted geologi.sts

and prospectors, but the reefs when followed prove patchy
and where carrying good ore seem soon to pinch out at

depth. The fact, however, t'lial Mr. Coi-storphine was fairiy
sanguine of success and was prepared to attempt the finding
of ore on what he considered new and proper grounds, gave
rise to considerable hope and confidence. Had he sought
counsel from those who had experienced disappointment in

this goldfield, Mr. Corstorphine might perhaps have hesi-

tated somewhat in i)reparing such an encouraging report.

However, about a year ago prospecting ojierations wen'
commenced in eanie.st with the primary object of estab-

lishing the e.xi.stence of the Main Reef series, and, failing
that, to discover some other conglomerate reef carrj-ing

sufficient gold to justify the commencement of mining
operation.s. Recently, under date of March 4, a report on
the work done was ]iublished. In trenching across what
Mr. Corstorphine regarded as the Main Reef zone, he came
across an unexpected igneous intrusion and a deposit of
KarfM» sandstone overlying the Witwatersrand beds. In

fact, the whole area where the Main Keef series might be
expected to occur, was occupied by siu-h an extensive de-

posit of diaba-se as to make it impossible for any conglom-
erate reef to exi.st there. Trenches cut on either side of
supposed Main Reef series horizon al.so showed nothing of

value, and inspection of other reefs showed them to \ie .so

poorly developed that it was not considered prudent lo

spend money a,scertaining their value. Boring was then

undertaken in order to intei-secl the Main Reef horizon in

depth, but again diaba.se intrusions were found, and Mr.

Corstorphine came to the conclusion thai in what he con-

sidered the geological horizon of the Main Reef .series no

profitable reefs are present and atnong the other reefs out-
cropping in the goldfield there is little hope of finding one
tliat is profitable. He has confimied the opinion of other
geologists and engineers who had preceded him in the same
task, although they may not have prospected on the same
scientific and geological lines. His assistant, however, re-

|)orts that these diabase intrusions rapidly thin toward the
south, and it may be that in a southerly direction they dis-

appear altogether. Whether the Main Reef series reajipeaj-s

again in its supposed horizon to the south, remains to be
seen. It must not be forgotten, however, that at the outset
Mr. Corstorphine has only prospected less than one-half
of the Ventei-skroon goldfield. There still remains the
westerly portion upon which the Free State Rand Ltd. is

just commencing active prospecting operations.
This failure of the extension due south of the richest

section of the Witwatersrand goldfield throws but little

additional light of any value upon the behavior of the

Rand bankets in depth, on account of its distance of nearly

forty miles from the best Rand outcrop mines, a distance

sufficient under the varying conditions of the banket reefs

to allow several goldfields to reappear and as quickly dis-

appear again.

For the last five yeare the New Rand Ltd. has also been

looking for the Main Reef series in the Free State about

thirty miles to the east of the operations carried on by the

Free State Development Co., and the Consolidated Gold

Fields of South Africa. Here the conditions are somewhat
different from those surrounding the Vredefort granite boss,

the Witwatersrand system dipping south at an angle of
.'50°. api)arently as the result of an east to west anticline

running between the Heidelberg and Free State Witwaters-

rand deposits. The New Rand Ltd.; with boring ojierations.

has followed the Lower Rand beds to the south until (he

consulting geologist has arrived at the opinion that he has

struck, in No. i) hore-liole, the red bar marker so well known
on the Central Rand as the indicator to the position of the

Main Reef horizon. Since that indicator was struck, f(nir

other holes have been put down without striking the Main

Reef sei-ies, so that the value of the alleged marker may be

considered as at a considerable discount. The sites of these

four bore-holes do not .seem to be well chosen and little new

grournl has been proved.

Briefiy. then, it may be said that in the Orange Free

State, which olfers the most inducement to prospectors in

looking for the extension of the great Rand goldfield,

nothing but disappointment has yet been met, and the

opinion is gaining ground that the prospects of finding

another Rand in South Africa are decidedly unpromising.

Magnetic Concentration and Briquetting

The low-grade magnetite ores of central Sweden are now

being concentrated on a considerable scale, according to

II. V. Winchell. The process nio.st favored in that coinitry

is called the Griindal process, from its inventor. The raw

ore, containing from "27 to .'5.5% of iron, is broken in a

crusher, and ground to sand in a ball-mill. The magnetite

sand or concentrate, contiiining (i7 to 71% inm, is taken

out by magnetic separation, moistened and molded into

bricks about (i in. s({nare and 2V2 thick. No binder is used.

The bricks are simply pressed and moved slowly on iron

<'onveyors through a furnm'e heated with generator and

furnace gases and snbject«d to an oxidizing flame at the

lempei-ature of about 1400''C., or considerably above the

sintering heat. In these furnaces the magnetite is changed

lo henuitite, the percentage of sulphur is lowered, ami a

hard porous bri(|uette is made, suitable for the blast-fur-

nace. By this process, at a cost of about 80c. per ton,

some 27 (irondal furnaces are turning out about .'iOO.OOd

tons of bri(iuettes j)er annum. Since magnetite bri()uet,tes

require about 300 lb. of charcoal per ton of pig iron more

than those made of hematite, the expense of the bri(iuetting

is justified in a region of high suli)hur magnetite ores. This

process is of special interest in Miiniesota because of the

large (piantity of low-grade magnetite ores on the caslorn

end of the Mesabi range, at present ninnerchantablc.
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Developments in Illinois Oilfields

By H. A. Wheeler

THE EASTERN FIELDS

•Tlie eastern Illinois oilfield extends southwest from West-
field, in tlie northern part of Clark county, tli rough Craw-
ford and Lawrenee counties, Illinois, to Princeton and Oak-
land in Gibson county, Indiana. There are slight lateral

extensions to the westward in Coles, Cumberland, and
Jasper counties. It has a length of 90 miles and a width
that varies from one to ten miles and averages three to

four miles. A few gaps still break the continuity, although
these have steadily diminished in size and number as the
field is re-drilled. Such a i-eniarkable length and width,
coupled with the richness and number of oil-producing
sands already found, without considering deeper sands that
geology almost assures, makes this the richest oilfield ever
opened in the history of the industry. While individual
wells and local enrichment in other fields have exceeded the
Illinois record, no other field has shown such a high a\erage

Map Showing Position ok Kastern Illinois Oilfielhs.

richness over .such a remarkably laige area, nor have others
ever reached an output of 35,000,000 bbl. hi six years.
At the northern end, or Casey district, there are two pro-

ducing sands at about 400 and GOO ft., and the belt is two
to five miles wide. While the wells have not been large, the
drillhig is so inexpensive thatit has proved highly profitable.
Like mp.st shallow sands, they are not proving long-lived,
and little development was goin^ on until a recent discovery
was made at 2900 ft. The latter is the deepest production
in Illinois, but it i.s too early to determine its magnitude.
The shallow wells cost .$800 to ifil'iOO complete, which in-

cludf^s the drilling, casing, sliooting, tubing, tankage, pumps,
and so forth-

The central portion of the field is ui Crawford county,
with Robinson as the centre, where there are three sands at
750 to 1100 ft., although most of the production is obtained
from about 950 ft. This has been an exceedingly rich dis-
trict and has made many fortunes, as the field has a width
of three to ten miles, and it attained a daily output of
100,(J()0 bbl. by its third year. Like the Casey district, the
drilling can be done witli jiortable rig's at a large saving
over the use of derricks,, and the contract prices of $1.25 to

•Read at the St. 'l.,oiils KiiKlneeis Club.

$1.50 that formerly prevailed have been reduced to the very
reasonable rates of 70 to 80c. per foot. The cost of 4 well,
complete and put to pumping, ranges from $1200 to $250o!
The southern portion of the field is in Lawrence county,

with Bridgeport as its centre, and while this is the deepest
l)art of the field, it yields by far the richest and has the best
grades of oil. The belt is two to six miles wide, and to date
.seven pay-sands have been foinnl that range from 800 to
1950 ft. in depth. The McCloskey or 1950-ft. sand that
was discovered last year is the deepest and richest thus far
found, as it produces wells up to .3000 bbl. daily output.
^Vhile the growth of tliis district has been slower, from
the greater depth and expen.se of the wells, the daily out-
jnit exceeds 60,000 bbl. and the older wells are holding up
remarkably well. Di-illing costs from $1 to .$1..50 per foot,
as caving ground re(|uires more or less under-reaming. The
cost of a well, complete, ranges from $2500 to $3500 in
the shallower sands, and from .$4000 to $7000 in the deeper
sands.

IIARKET conditions

An 8-in. pipe-line was built into the field in 1906. and
there are now five pipe-lines; three, S-in.; one, 12-in.; and
one, 6-in. These have a combined caiiacity of about 110,000
bbl. and transport the oil to the large refining centres at
Wood river, near St. Louis, 140 miles: to Whiting, Indiana.
200 miles: and to the Atlantic seaboard, 900 miles. About
900 steel tanks, of .35,000 bbl. ca]>acity, are scattered through
the field, which provide storage for about 30,000,000. and
which have enabled the buyers to take care of production
without the usual slaughtering of prices.

The oil has sold at 60c. jier barrel, except a small amount
under 30°B. that brings 52c. While this is a low jjrice for
such a high-grade refining oil, it is a much higher price
than any other field ever enjoyed during its development or
flush stage, when production always greatly outstrips the
shipping facilities. Other fields have had to accept 3 to

25c. per barrel during the early stage while awaiting the
advent of the costly pipe-lines that are required to handle
and economically transport a large production. As the
pipe-line facilities are now able to care for the output and
are drawing on the suri)lus at the rate of 250,000 bbl. per
month, higher prices should soon rule, and recover not only
the forniei- price of 82c.. but eventually i-each $1 to .$1.10 per
barrel, which the paraffine base and excellent gravity of the
oil warrants. The oil ranges from 32 to .39°B. in gravity,
except a small amount of shallow oil that is 28 to ,30°

Beaunie.

While ample gas occui-s with the oil to operate the drills

and pumps and furnish the adjoining towns, no large

quantities have been found thus far that are commensurate
with its imjiortance as an oilfield. That lareer and .stronger

gas wells will be found in the deeper sands that have itof

yet been i)rospected is quite probable, and gas lines from
this field may yet supply St. Louis and Chicago.

WESTERN ILLINOIS

In its early history, western Illinois was of considerably
greater importance than eastern Illinois. Gas was found
in commercial quantities at Litchfield in 1882 and lubricat-

ing oil was produced there for about twenty years. Sparta
enjoyed gas for several years after its discovery- in 188V.'

and since 1907 it has produced some excellent refining oil:

while the Pike county gasfield has supplied the local farm-
ei-s since 1890. The present jiroduction of Avestern Illinois,

however, is scarcely over a year old, and started from the

accidental discovery of oil in a new coal shaft at Ontralia
hi the autumn of 1908. Subse(|uent drilling developed a
few small wells at a depth of 600 ft. in the immediate
neighborhood. In prospecting 4'

,. miles north for the exten-

sion of this sand in 1909, at Sandoval (60 miles east of St.

Louis) it was found ihy. but on continuing the drilling to

140 ft., a 40-bbl. well (Fox Xo. 1) was brought in. On
drilling (Fox No. 2) on the adjoining farm, the 1400-fr. or
Stein .sand, was found dry: but on continuing the drilling,

a 350-bbl. gusher was struck at 1525 ft. in the Benoist sand
that also yielded 5,000,000 cu. ft. of gas daily. A dr>'

•season prevented much drilling that year, but in 1910 a
rich oil pool was o|iened that today is two miles long by a
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mile wide, and on which there are 40 wells that had an
ii\erage initial output of 118 bbl. daily. This is the highest

average yield of any pool in the State, according to the

Illinois Geological Survey. The oil is obtained from the

base of the coal measures. The Stein or 1400-ft. sand is

foiuid to yield 40 to 60-bbl. wells over much of the area,

but at present this is cased off to go 150 ft. deeper to the

richer Benoist sand. Field pipe-lines convey the oil to

loading racks of the Indian Refiniug Co. (independent)

on the Baltimore & Ohio Southwestern railroad, or to that

of the Ohio Oil Co.'s (Standard) on the Illinois Central

railroad. Last fall a 6-in. pipe-line was built into the field,

sf> that adequate shipping facilities are now afforded the

output. The grade of oil is about the same as in Lawrence
fouiity (gravity about 36°B.) and sells for OOc. per barrel

at the wells.

The work of the Illinois (Jeological Survey shows that the

Sandoval field is on an uplift that extends south to DuQuoin
and considerable prospecting is now going on along this

promising zone, which pa.sses through Centralia. Further
<lrilling into the deeper sands at Centralia brought in several

wells recently in the Benoist sand ; but as it is not so thick,

they have not thus far jjroved as rich as at Sandoval.

Drilling in the latter part of 1909 discovered ga.s at a depth
of about 400 ft. near (^arlinville, 55 miles northeast of St.

Ijouis. that is being used at that town for lighting and
beating. Drilling at (ireenville, 50 miles east of St. Louis,

111 Bond county, in December 1909 discovered a good gas-

sand at 950 ft. There are now several wells yielding

1.000,000 to 2,000,000 cu. ft. of ga.s daily, that" supply
<Ji-eenville (.5000) with gas for heating and lighting at 25c.

|)€r 1000 ft. This sand is at or near tiie base of the coal

measures. Drilling last autumn at Old Ripley, in the west-

•ern part of Bond county, discovered oil at a depth of about

2000 ft. that is of good grade, having a gravity of .'{9°B.

It has been diOicull to get reliable information about this

well, as the company that made the discovery is absorbing
all the leases in the neighborhood, but the well seems to

have a capacity of 25 to 50 bbl. Other wells are drilling

in the neighborhood and the oil horizon seems to be in the

Devonian horizon, or below the coal measure.

In prospecting this winter for a lower vein of coal with
a diamond-drill at Livingstone, .'{5 miles nortbea.st of St.

Louis, in Madi.son county, a strong flow of gas was struck

in a thick sand at .')8] ft. To the fact that the drillers were
badly burned and the outfit set on fire was due the publica-

tion of this discovery. The gas is issuing with a roar from
a 3-in. hole and the o|>en pressure is at least 80 to 100 lb.;

if closed in, it would probably show a rock-pressure of over
200 lb., but the fear of the gas getting into the mine has
prevented its utilization and it is allowed to blow off and
burn as a huge torch that can l)e seen for miles at night.

The attention of the oil-men ba.s not yet been directed to

this accidental discovery, which is quite as important in

pointing to an oilfield, as it j>roves the occurrence of a
valuable ga.s sand, while the deeper sands are likely to be
much richer. While this i)aper is being written, a paying
oil well is reported near Carlyle, in. Clinton county and
directly south of Greenville. A little oil was found there
la.st .smnmer at about 1000 ft., and if the above proves cor-

rect, it was probably an edge well and the pool has now
l)een found.

Dredging Costs

Part of the main canal of the Los Angeles atjueduct
through Owens valley Is being excavated by means of a
dredge. This consi.sts of the working part of a Marion Xo.
00 electric shovel, witli a dipper of li/'2-cu. yd. cajiacity,

mounted on a scow. The dredge was built on s|)ecificalions

furnished by engineei-s of the a(|ueducl, and cost, exclusive
of freight, !}il9,897. The material handled is valley soil, and
the work is easy. In many particulars it diffei-s from that

involved in gold-dredging, but the following costs, for the

month of February 1911. and totals to date, are of interest.

The engineer in immediate charge is A. Swanson. H. A.
Vail Norman is in charge of the division.
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Air-Lift Agitation of Slime Pulp

It may not be generally known, but the air-lift for agita-
tion of slime has been in use in the Transvaal for some time,
and perhaps it may be of interest to give a brief account
of the progress made on the Rand with this process, where,
however, the decantation system continues largely in vogue!
At a recent meeting of the Chemical and Metallurgical ^So-
ciety of South Africa, Robert Allan dealt with the subject
and related the experience and results of trials in several
foimtnes and also the progress made during the last thirteen
years on the Rand.

It was W. A. Caldecott, writing upon the chemical con-
dition existmg in accumulated slime, who showed how the
neutralization of cyanicides would be effected by tlieir grad-
ual oxidation through exposure to air, and in March 1898m conjunction with John Kelly, he took out a Transvaal
patent. No. 1559, for an air-lift apparatus for the agita-
tion and aeration of slime pulp or other gold-bearing ma-
terial. This method of sweetening accumulated slime by
means of atmospheric oxygen is utilized on the Geldenhuis
Deep G. M. Co.'s plant and also on that of the Luipaard's
Vlei Estate & G. M. Company.
The first company in the Transvaal on record as using

the air-hft in the treatment of accumulated slime was the
Nourse Mines, Ltd.

; a flat-bottomed tank 30 ft. diam. and
12 ft. deep being used. The Geldenhuis Deep G. M Co
uses two conical-bottomed vats, each 20 ft. diam. and 20 ft
•ieep, to oxidize accumulated slime, the vertical depth of the
cone being 5 ft. These vats liave air-lift pipes 16 in. diamm the lower portions of the vat, of one-half the depth only
Pipes were formeriy used in length e(|ual to the full deptli
of the vat, and afterward shorter lengths were tried with
much more satisfactory results. Tlie slime was pulped with
two parts of water in a knife-box mixer and then pumped
into the air-lift vats, a charge for each tank being 50 tons
of dry slime.

Each vat requires 50 ft. of free air, compressed to
10-lb. pressure, per minute. At the plant of the Luipaard's
Vlei Estate Co. the accumulated slime after being suit-
ably pulped (lime and lead acetate being then added) is
pumped into a conical-bottom vat of 30 ft. diam., fitted with
an air-hft pipe 18 in. diam, 20 ft. high, and 22 in above
the bottom of the vat. The air supply to the air-lift is
delivered through a %-in. air-pipe, centrally placed inside
the hit pipe. This supply is utilized only when the vat is
full and Its contents are in agitation, but when the vat is
being filled or discharged the air-lift is not operated, the
pulp being agitated by air sui)plied through four i/,-in air-
pipes outside the air-lift tube. The pulp receives" a total
aeration of 22 hours as follows: Filling 9 hours (incom-
plete aeration), air-lift agitation Gy, hours, discharging (in-
complete aeration) 7 hours. The charge of the vat is 150
tons of slime and 300 tons of water and this charge is prob-
ably the largest single charge of .slime that is agitated any-
where. The vat requires about 85 cu. ft. of free air
compressed to between 25 and 30 lb. per square inch. The
small amount of sand, which is always present in accumu-
lated shme, is drawn off from the bottom of the cone, as in
the separating cone of the laboratory, and sent to the tailing
wheel of the cyanide plant. One of the most useful parts
of the treatment vat is a conical diaphragm surrounding the
air-lift pipe, whose horizontal base is 3 ft. 41/2 in. above the
bottom of the vat. Tiiis leaves an annular space about 9
in. wide between the diaphragm and the sloping side of the
vat, through which the pulp pa.sses to the air-lift. This
ari'angement entirely ))i-eveiits the banking up of material
around the mouth of the air-lift, and reduces the chance of
fine sand collecting on the sloping side of the vat above the
<liaphragm. In general it enables a vat of larger diameter,
and con.sequently of less capital cost per ton treated, to be
used than is otherwise possible.

The accumulated slime, after aeration treatment, is

pumped to current slime plant for cyanide treatment. The
following average figures from a tliree month's run show
such higiily satisfactory results as to warrant more atten-

It ion being paid to this method of treating accumulated
slime

:

Value of charge 2.460 dwt.
Value of residue 0.278 dwt.
Extraction 77.79^
Lime consumed per ton (50% CaO) 18.079 lb.

Potassium cyanide i)er ton 0.233 lb.
Lead acetate per ton 0.121 lb.

The total working cost in connection with the treatment
of this slime is 3s. 8.1d., which includes Is. 5.3d. for col-
lecting and pulping.

The Brown vat is also successfully u.sed for the treatment
of sand. At tiie plant of the Simmer & Jack Proprietary
Mines, Ltd., an air-lift vat, 13 ft. diam. and 18 ft. deep,
with a central pipe 16 ft. 6 in. long and 10 in. diam., is
used for treating 12-ton charges of black sand. The black
sand is previously finely ground in a small tube-mill. After
the pulp of sand and water is in circulation, lime is added,
and later on lead acetate also. Agitation is continued until
all soluble sulphides are decomi)osed, a period of about 16
hours. Cyanide solution is then introduced under pre.ssure
into the bottom of the charge, and the solution of the gold
commenced, periods of agitation, settlement, and decanta-
tion following one another alternately until the value of
the decanted solution indicates complete treatment. After
each decantation, a centrifugal ))ump, connected with the
bottom of the vat. and discharging externally into the top
of the vat. is used to withdraw any sand which may have-
settled at the bottom of the cone below the air-lift and put
into general circulation again. The head samples assay-
about 10 oz. gold per ton, and over 97% extraction is ob-
tained with a cyanide consumption of only 2 lb. per ton.

The air-lift has been in use for the elevation of various,
liquid materials since 1892; in Western Au.stralia it was
used for pumping battery tailing in 1902; and though F. C.
Brown, a.s mentioned before, introduced the central air-lift

tube into his tall agitatoi-s in 1904, A. F. Crosse actually
used the air-lift on the Rand for the experimental agitation
of slime in 1903. Mr. Cro.sse's method of decanting an over-
flow from an agitation-vat seems to have been useful to.

inventors. In the Paterson vat this principle is made use-

of as well as that of the Brown vat. decanted solution, free-

from sand, being jiassed outside the vat and drawn through
a centrifugal i)ump. This delivers the pulp again to the

bottom of tlie lift-pipe, taking the ])lace of the air of the-

Brown vat. The makers give 4i/2 lip. as the probable power
re(|uired to agitate 50 tons of (diy) slime in a 15 by 45-ft.

vat. By way of compeTrison it may be noted that in a

Brown vat of the same size at the Hacienda San Francisco,

at Pachuca, 112 short tons of (di-y) 'slime' are agitated

with about 2 hp. Vertical circulation pipes in a Brown vat,

with tlieir njijier orifices, which are protected by goosenecks,

just below the surface of the pulp and lower orifices near

the mouth of the air-lift were suggested by W. M. Brodie.

Their use was mainly the prevention of choking by heavy
sand around the opening of the air-lift.

Well-Drilling Methods

The history of well drilling from its earliest practice in

China down to date is traced by Isaiah Bowman in a re-

cently issued Water Supply Paper, No. 257, of the U. S.

Geological Survey. The report also contains descriptions-

of the many methods of drilling now in use in the United
States, including not ony drilling for water but for oil and
other resources. The credit of reducing well drilling to a

science belongs to the Chinese, but in this, as in many other

things, the Chinese engineers have made but slight unprove-

ment during the last century, which has witnessed so re-

markable an advance in mechanical development in the--

L^nited States. Mr. Bowman regards the use of well casing

as the greatest imjirovement yet devised for oil drilling and
notes that holes can now be sunk safely and rapidly to a

depth of 5000 ft. He describes the various tools and rigs

required for different kinds of drilling, ranging from those

used in the sliallow hand-driven well of perhaps 20 ft. to.

those used in drilling wells of maximum depth.
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Gold Nuggets of California

By Alexander Del Mar

Below is given a list of the gold nuggets known to have

been found in California. Of necessity, the list is inac-

curate and incomplete, and it would be of historical interest

if those who know of other finds of nuggets, say of 30
ounces or over, would put on record the date, locality,

name, weight, and value.

Year. Locality and Finder. Oz. Value.

1848—Januarj- 18. Date <if the most cele-

brated discoveiy of gold in Califor-

nia. Scene, the American river near

Colima, Eldorado county. From this

place Tom Marshall brought into

Sutter's Fort, near Saci'amento, a

small sackful of nuggets, the first

one of which had been ])icked up by
his little daughter. This nugget is

preserved by the Pioneers' Society of

San Francisco. Mai-shall's sack con-

tained approximately .30 -f 1.000

1848—Wood creek, SW. of Sonora, Tuolumne
county 900 l.-).000

184S—Knapp's r«nch, E. of Columbia, Tuo-
lumne county; Mr. Strain 'Add S,.)00

1849—Illinois canyon, near Georgetown, Eldo-

rado county .")() 1 ,000

1849—Sullivan's creek. Tuolumne county,

weighed 28 lb ."

. 408 7.168

1849—Gold Hill, near Columbia. Tuolumne
county ; Mr. Virgin .380 6,.}00

1,S49—Spring Gulch, near Columbia; a

Frenchman 250 ."),000

1850—French Ravine, Sierra county, three

nuggets ."

9.35 18.000

1850—Quartz nuggets, Tuolumne county (a

pocket of $.360.000)
.'

1500 28.000
1850—French Ravine, Sierra county, one

quartz nugget 263 4.890
18.50—Georgia Slide, Hudson gulch, Eldorado

county .-)(» 1.000

1850—Oregon canyon, Eldorado coinity. Fay
nugget 62 1,2.')0

1850—Kelsey, Eldorado county 195 4,700
1850—Holden's Gai-den, Sonora, Tuolumne

county l.-)00 30,000
1851—Camp Corona, Grizzly mountains: Oli-

ver Martin 1818 22,730
1851—Morgan mine, Carson Hill, (i'alaveras

county (pocket of .$3,000,000) 350 6,500
1851—French Ravine, Sierra county 426 8,000
185.3—Columbia placers, Eldorado county, six

nuggets 1755 ,35,000

1853—Same place, one nugget ^05 1,800

1853—€V>Iumbu8, Tuolumne county, 283 oz..

clean 360 5,265
18.54—C^arson hill, Calaveras county, several

nuggets, one of 2,340 37,400
1854—Nevada county, nugget 780 17,500
18.54—Camp Seco, Stone Cabin gulch; Frank

Russworni (K) 1 ,760

18.54—Ijive Yankee, Forest (^ity, SieiTa coun-

ty, from 18.54 to 1.862 yielded 12
nuggets, .30 to 170 oz. . .

.' 1000 20,000
18.54—Spanish Dry Diggings. Grit seam;

Texas & .Jacobs 60 1,000
18.5,5—French Ravine. Sierra county .j32 10,000

18.5,5—Remington hill. Nevada county 186 3,.500

1857—Manhattan creek. Georgetown, Eldo-

rado county (i2 1 ,200

18.57—Garden Valley, Eldorado county; Sam-
uel Treeworgee 28 525

18.59—Magalia, Butte county; Ira A. Willard. .'),3.3 10,690

18.59—Batcher Ranch, Auburn, Placer county.

twin nuggets . 240 3,264

1860—Same place, .same finder (Ed. Gilbert) . 147 2,a52

1860—French Ravine, Sierra coiuity 93 1,755
1860—Monumental Quartz, Sierra Buttes; W.

A. Farrish. This nugget sold for

$23,637, more than its value as gold. 1596 17,655
I860—Sierra county, nugget, probably same

as last 1146 20,000
1860—Spanish Dry Diggings, Pennsylvania

seam 36 500
1861—Smith's Flat, Sierra county 80 1,505

1861—Oregon claim. Forest City, 12 nuggets,

30 to 100 oz 750 15,000
1862—West branch. Feather river near Maga-

lia ; Morrison 80 1,605

1864—Michigan Bluff, Placer county 226 4,205

1864—Smith's Flat, Sierra county 140 2,605
186.5—West branch. Feather river near Maga-

lia 90 1,760

186i>—Lowell hill, Nevada county 58 1,100
186.")—Spanish Dry Diggings, Dendritic gold,

Fricot's specimen 101 3,500

1866—Smith's Flat, Sierra county 146 2,715

1867-Remington hill, Nevada county 128 2,400

1867—Gibsonville. Sierra county; G. H. Nor-

man and Frank Aman 100 1.700

1867—Pilot hill, Eldorado county. Bowlder
Gravel Claim

."

426 8,000

1869—Little Grizzly, Sierra county 107 2,000

1869—Hope claim, Sierra county 94 1.770

1870—Little Mule creek. Trinity county, two

nuggets 277 4,700

1870—Spring creek, near Redding, Shasta

county 185 3,200

1870—Same place; Oliver Longchamp and

Fred Rochon 310 6,200

1870—Rainbow mine, AUeghanv, Sierra coun-

ty ....". 1200 23,000

1873—Buckeye mountain. Trinity county, two

nuggets " 190 .3,500

1876—Polar Star mine, Dutch Flat, quartz;

J. B. Colgrove 285 5,760

1877—Mohave desert, San Bernardino county,

'Del mar's Luck' nugget 108 2,000

1880—Groot's Ferry, Siskiyou county 110 2,000

1880—Flat creek, near Redding, Shasta coun-

ty; Dent Young 30 .)20

1882—Hoilowav hvdi-aulic 'Christmas Pud-
ding' nuggets 100 2.000

1891—Goler district. Mohave desert, two nug-

gets. .$2120, .$975 156 3.095

1894—Canyon, San .Jacinto mountain. San

Bernardino county ; .Jerseyman .... 70 1 .400

No date—Nelson Creek, 140 oz. ; Elizabeth-

town. 1.34 oz. ; Mohawk Valley, Plu-

mas county. Hays & Stedman, 420

oz. ; Minnesota, Sierra county 206

oz.; together
." 960 18,000

Gold Fields American Development Co., Ltd.

It is announced by the management of the Consolidated

(iold Fields of South Africa, Ltd., that it is proposed to

register an American company with a capital of £2,500,000

in a like number of shares of £1 each. In exchange for

its interests in Natomas Con.. Oroville Dredging, Ltd.,

Yuba Con. Gold Fields, and the Sierra Pacific Electric

Co.. 1,000.000 of these shares will be issued as fully paid

to the old company, and in order to provide additional

capital for the extension of bu.siness it is proposed that

a further 1.000.000 shares of the new company shall be

subscribed for by tlie old "company at par, the balance that

500,000 shares I'emaining in reserve. In addition to the

skilled attention given by H. H. Webb and Baron von der

Ro|)p to opportunities for investment in America, an ai--

rangement has been made with .lohn Hays Hammond, who
was for many years consulting engineer to this company,

by which he undertakes to give to the new company the

best of his exjierience and advice, llie advantage of prefer-

ential rights over new business wliich may reach him
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.througli his wide and influential eonnections iu America,

.and also his assistance on the committee which it is pro-

posed to establish in New York, on which it is intended to

also secure the presence of other gentlemen of eminent

Jinancial position."

One of the first steps taken by the new company will

1)e the extensive exploration of valuable placer ground on

ihe west coast of Colombia.

West Australian Gold Production

The value of the gold production of Westei-u Australia

for Februai-y 1911, was .$1,818,000. The individual pro-

Kluction of the leading mines is given below

:

Name. Tonnage. Value. Profit.

Associated 1,099

'Associated Northern Blocks. . 1,439 $14,500

tBuIlfinch Proprietary 237 46,000

Burbank's Main Lode 1,576 22,500

Shaffers 3,360 23,000 $650

Golden Horse-Shoe 25,071 165,000 11,500

(Golden Ridge 2,473 31,000 15,000

Great Boulder Perseverance.. 18,205 119,000 22,000

Great Boulder Proprietary... 16,218 215,000 116,000

.Great Fingall 9,534 71,000 12,000

Hainault 4,.367 31,500 3,600

Ivaidioe 18,229 195,000 90,000

Kalgnrli 10.040 110,000 57,500

tLake View Consols 8,740 8,400 2,500

Lake View & Star 12,035 75,000 2,000

tOroya Exploration 19,295 15,000 3,500

Oroya Black Range 4.210 42,000 10,500

Oroya Links 6,798 41,000 950

-Sons of Gwalia 13,498 118,000 46,000

•Sons of Gwalia South 2,202 18,500 5,600

South Kalgurli 9,013 59,000 12,200

*No clean-up, as new mill had just run for a week.

t Profits not published.

tResidue ti-eatment.

The production of gold since 1886 has amounted to 714

tons.

Fine oz.

1886 270 £1,148

1896 251.619 1,068,808

1903 2,064,801 8.770.719

190S 1,647,911 6,999,882

1909 1,595,269 6,776,274

1910 1,470,632 6,246,848

The value of the gold produced per man employed was
£413 in 1910. For every 100 oz. of gold produced in Aus-
tralia in 1910 the respective contribution was:

Western Australia 46

Victoria 19

Queensland 13

New Zealand 14

New South Wales 6

Tasmania, South Australia, Northern Territory, and
Papua . ^ 2

The following table shows the total value of the mineral

jirodnction of We.stern Australia to January 31, 1911:

(Jold (to 28/2/11) £98.989,676

•Copper 979.357

Tin 926,808

Coal 829.735

Lead . 364.756
Silver 247.147
Ironstone ., 36,695

Limestone 18.290
Tantalite .., 13.486

Pig lead 13,306
Siher-lead ore 10.863

Asbestos . 1,754
Wolfram 546
:.Suiidry minerals . , 12.832

£102.445,251

Resignation of Dr. R. W. Raymond

The special committee appointed by the Council of the

American Institute of Mining Engineers to consider the

resignation of Dr. Raymond has issued the following state-

ment :

At the meeting of the Board of Directors, and of the

Council of the American Institute of Mining Engineers,

February 21, 1911, Dr. R. W. Raymond asked for the

appointment of a .joint committee to receive and consider

a communication (which was duly sent by him under date

of March 10) tendering his resignation as raemljer and
secretary of each body. On March 31, the Board of Direc-

toi-s and the Council accepted the resignation of Dr. Ray-
mond, and on the recommendation of the Council, the Board
authorized and directed his appointment as Secretarj- Emer-
itus, upon whom the Council may call for special editorial

and other .services in connection with the publications of

the Institute. Dr. Raymond's desire is thus met, since

he will be entirely relieved of the executive and adminis-

trative duties at a time when they will be greatly increased

by many suggested extensions of the activities of the Insti-

tute. At the same time, the Council retains his active

co-operation in much of the special work for which he is

so exceptionally (inalified by training and experience, and
also secures his valuable adxnce ba.sed upon his intimate

knowledge of the history of the Institute, and his wide

acquaintance with the membei-ship at home and abroad.

Dr. Raymond was one of the founders of the In.stitute

in 1871 ; he was elected first vice-president, and l)ecame

jiresident the same year. He was annually re-elected in

1872, 1873, and 1874, and was formally and informally

connected with the management until 1883, when he was
a)3pointed secretaiy to succeed Dr. Thomas M. Drown. Dr.

Raymond was elected secretary in Februari- 1884. and since

then he has been annually re-elected by unanimous vote.

Our Transactions bear ehxiuent testimony, in the accuracy

of technical statement and literary finish, to Dr. Raymond's
wide expert knowledge and editorial genius. He has en-

riched the literature of the profession by his translation,

in 1893, of Posepny's great treatise on Ore Deposits, and

he has contributed to our Transactions ven- valuable original

papers on Mining Law. the Divining-Rod. Ore Deposits, etc.

Through his knowledge of foreign languages, and his ac-

quaintance with foreign experts and American engineers,

he has done a great deal iu building up the Institute, and

securing for it an international as well as a national stand-

ing. Dr. Raymond has given to the Institute his entire

professional library; he has sacrificed private practice, and

he has contributed from his private means, to its success.

At the same meeting the Board of Directors elected Dr.

.Joseph Struthere a member of the board, secretary- to the

board, and a member of the Library' Committee to fill the

vacancies created by the resignation of Dr. Raymond. The

Council ap}»inted Dr. .Toseph Struthei-s secretarv' of the

Council for the unexpired term, and member of the Com-
mittee on Membership, his duties to include also those of

editor and assistant treasurer. Dr. Struthers began his

service with the Institute in 1903 by appointment as assist-

ant editor. In February 1906 he was appointed assistant

secretary and editor, and a few months later there were

added to his duties those of assistant treasurer, so that

he has had yeai's of experience in all branches of the work

of the Institute. Dr. Stnithei-s has been identified in recent

years with the management of the building of the United

Engineering Society, as chairman of the House Committee,

secretary of the Library Conference Committee, and since

1910 as trustee and treasurer of the United Engineering

Society.

Prior to Dr. Struthers' connection with the Institute.

he was. for fifteen yeai's. a member of the teaching

staff of the department of metallurgy. School of Mines.

Columbia Univei-sify. and later, for four yeai-s. was editor

of 'Mineral Industry." Dr. Struthers, therefoi-e, through

his long service with the Institute, and through his work

in cognate lines, brings to it the neces.saiy equipment in

training and experience, for his duties as seci-etarj'.



May 6, 1911 MINING AND SCIENTIFIC PRESS 631

Discussion

Readers of the Mining and Scientific Press are invited to

use this department for the discussion of technical and other

matters pertaining to mining and metallurgy. The Editor

welcomes the expression of views contrary to his own, be-

lieving that careful criticism is more valuable than casual

compliment. Insertion of any contribution is determined by
its probable interest to the readers of this journal.

Weight and Volume of Ore
The Editor:

Sir—In your issues of April 1 and 22, A. E. Robinson

and A. L. Gen-y comment on my article on "Weight and

Volume of Ore.' I would again warn the writers of the

fact that ores are more or less porous, even when 'com-

pact,' and tliat large pieces may contain cavities. The

object of using wheat was that such cavities or pores should

not be filled. I might add that in the test referred to,

to prevent entrance of water, individual sample pieces were

paraflfined.

L. S. Austin.

Salt Lake, Utah, April 26.

Tank Versus Vat
The Editor:

Sir—KCN's remarks upon 'Tank Vereus Vat' recalls that

in Hampton's Magazine, ijlu.strating Eugene P. Lyle's

article on the 'Smelter Trust,' was a picture of a cop])er

matte smelting furnace, the descriptive note below the i)ic-

ture stating that the 'copper' passed through the large 'vat' in

front of the furnace. Now is a furnace fore-hearth not also

a vatT I vote with KCN on that, as also on his feeling

that the present generation of metallurgists, at least, will

balk at the tenn 'smelterj-.' even if the lexicographer does

sustain the Editor of The Engineering and Mining Journal.

Somehow I always felt that if the 'Trust' had brought suit

against Hampton's Magazine, that use of the word vat would
in itself almost have proved the contention of the prosecu-

tion, that the writer was not sufficiently informed on liis

subjeet.

R. C. C.

El Pa.so, Te.xa.s. April 5.

Arizona Copper Belt M. Company
The Editor:

Sir—I note in your issue of April 8 a letter from R. W.
Oroo, Bingham Canyon, Utah. In regard to the letter to

which Mr. Groo refers, I wish to say that through an error

by the printer this was inserted, but tliat as soon as the

mistake was discovered the prospectus was corrected.

Apologies and explanation were tendered Mr. Groo by my-
self, and I wish to again apologize through the medium of
your paper. The error was not intenti(mal. and I am doing
all in my power to rigiit whatever wrong was done. I wish
to exonerate the Arizona Copper Belt Mining Co. in regard
to this letter, as its officers knew absolutely nothing about
it until a short time ago. They iiave invited Mr. Groo to

examine the property, and feel sure that upon examination
he will feel satisfied that his reputation is in no wise .jeop-

ardized.

The explanation of printing the letter is this: I had
written Mr. Groo, who was an old friend, to write a letter

for me, enclosing with my ref|uest a draft of what I wished
him to say. This, however, contained nothing in regaid to

his having examined the mines. A copy of this as I would
have had it i-epro<luced was given the printer, who took the

liberty of making additions. T let the matter go, not having
heard from Mr. Groo (subsequently my letters were re-

turned), and when the booklets came from the printer the

letter was included. As I said before, the error was cor-

rected as soon as pos.sible and no stock was sold through
the mails by their use. I would further say that the mines
of the Arizona Copi)er Belt Mining Co. are not of a 'wild-

cat' nature and they are being financed only among friends

of the offlcei-s. I trust that as a result of the explanation

tendered Mr. Groo personally as well as this one, Mr.
Groo will be convinced that no intentional misuse of his'

name was intended. I will deem it a favor if you will pub-
lish this in answer to Mr. Groo, and thank you in advance-

for assisting me to right an unintentional wrong.

F. A. Craiipton.
New York, April 19. (General Manager.)

Positions Wanted
The Editor:

Sir—In a recent issue of The Engineering and Mining-
Journal a letter, by Mark R. Lamb, on the difficulty of
securing employment by members of the mining engineer-
ing profession, has caused considerable comment. This
discussion is well timed and would result in much good to-

many membei-s of the profession, if it should prove possible

to put into practice any plan which would obviate the-

difficulties and expense of each man getting the place he-

is best fitted for and the corporation getting just the man
needed for each place. Theie are many who, without doubt,
have had the experience of not being able to find the right

job when wanted. Aside from the men who are unavoid-
ably out of employment and those who are just making a

start in life and trying to get a foothold, there are those-

who, although they are 'holding down their jobs,' are un-
suited for them in many ways and who, if they could get the-

right employment could make a change to the advantage of
all concerned. In still other cases there are many who are-

capable of doing more than they have the opportunity for.

in the present location, and are looking for new fields to

conquer. For these, there is special injustice, as a change-

in many cases, is almost impossible to make.
I should be glad to hear from those interested, as it has

been suggested to me by Mr. Lamb, that, as he will neces-

sarily be absent in South America for some time, I should'

continue the work started by him luitil, as proposed by Mr.
Herty, this important matter can be taken up by some such

organization as the American Institute of Mining Engineers. I

In the meantime I shall be glad to offer the use of my letter-

files to those looking for men, as well as for those seeking-

employment.

Raymond C. Benxkr.

University of Arizona, Tucson, April 17.

A B C of Empire Drilling

The Editor:

Sir—I note in your issue of April 1 a letter from R. B.

McGinnis. as also a letter from Fred J. Siegel in your issue-

of Februar>' 25, both in relation to the Empire hand-drill^

which is maijufactured by the New York Engineering Co.

The point in que.stion between these two gentlemen is the-

matter of keeping the casing jdumb when drilling in loosely

packed gravel as described by Mr. McGinnis. There is a

centering device made by the company which keeps the
casing plumb dui-ing all drilling operations. This should be-

used when drilling in loosely packed gra\el containing lai-ge-

boulders. I believe the Empire drill (wtfit contains a tool

for any and everj- condition that will he encountered in

any placer drilling in the world. I also note Mr. Siegel's

criticism on the hardness of the cutting shoes. These cut-

ting shoes are made of nickel steel, f(uite highly tempered
when they leave the works, and they are suitable for drilling

in medium gravel. In case the drill encounters large boul-

dei-s and it is necessai-y to drive the casing, then the temper
should be drawn slightly. This is easily done, and after

two or three holes have been drilled, the driver soon learns

something of the nature of the deposit, and the terai)er of

the shoe should be regulated accordingly. This shoe does

an immense amount of cutting, as it is being constantly

rotated during all drilling operations, and, therefore, if it

can be used in its hardened condition, it will last much
longer than otherwise. It is important that the teeth of the

cutting shoe be kept fairly sharp and square, as they

will then cut a core of the exact diameter of the outside of

the cutting shoe. This enables the engineer to calculate

the value of the ground contained in the drill-hole with
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great accuracy. This is one of the principal reasons for

the grreat popularity of the Empire drill, and it is impor-

tant that all operators should appreciate the fact that the

cutting shoe should be used as hard as possible. Then the

teeth will keep sharj) and square and will cut a core that

will coincide with the theoretical core. This is most im-

jiortant, as all drilling results are usually figured on the

assumption that a core of a certain diameter is obtained,

and the nearer this is a))proached in actual work, the nearer

the results will coincide.

A. C. LUDLUM.
New York, April 14.

Mining Method Wanted
The Editor:

Sir—The following are the conditions for which a safe

and inexpensive method of mining is sought : An irregular

body of ore standing at an inclination api)roximately o5°.

10 to 50 ft. wide, 175 ft. long on the strike, 140 ft. high,

and surrounded by a zone 30 to 60 ft. wide, of friable,

shelly limestone which caves in large masses on being

slightly disturbed. The ore is but little more firm than the

surrounding barren shattered limestone. The high cost of

timber at this mine practically prohibits its extended use.

Miner.
('a.sa Grande, Arizona, March 17.

[The conditions here described certainly present difficul-

ties, whatever the method adopted, and particularly to any

without the use of timber. In proposing a method for the

safe and cheap extraction of such a mass of ore as that

described, such [)roposal can only be considered in the way
of a suggestion, as the method may have to be modified in

several particulars as work proceeds, or it may have to be

abandoned altogether for some other method better suited

to existing conditions. It is not stated, and it is probably

unknown, how large a superficial area may be removed

without affording support to the back. Much depends upon

this, for if only a small area can be mined without timber,

or support of some kind, it will be found most difficult to

recover all, or nearly all of the ore from this mass. The

most feasible method that suggests it.self, in view of the

limited information given, is top-slicing as practised at

Cananea, Mexico, and in the Clifton-Morenci district. Ari-

zona. To adopt this method, a level should be started by
running a drift along the foot-wall of the orebody. about

100 ft. below its top, and from this driving a series of

cross-cuts to the hanging-wall side of the deposit. These

cross-cuts should be 30 ft. apart, centre to centre. Raises

should then be run up from the cross-cuts to within 15 or

20 ft. of the top of the orebody. The centres of these

raises should not be over 30 ft. apart, and they should each

he divided into two compartments, one for ore, the other

for manway and ventilation. When the raises have been

fini.shed a stope should be started at the top of them, the

ground being su])ported by square sets. This stope should

be carried up three sets high, the ore being sent down
through the raises. The width of this stope may be any-

where from 30 to CO ft., depending on the way the ground

stands. This is the only level in which square sets need be

employed. Probably in this ease the square-set stope should

not be cut wider than 30 ft., that is, 15 ft. on each side of

the line of raises from one of the cro.ss-cuts below, prefer-

ably that nearest one end of the orebody. When the ore

lias been mined three sets high and over a good sized ai-ea,

a floor should be laid on the sills of the lowest .sets. These

sills at Cananea are of 5 by 10-in. timbers each 10 ft. long,

being the length of two sets. The sills are laid from foot

to hanging, that is, across the strike of the vein. The floor

consists of 2-in. plank and any old timber available. It

may be possible to remove a portion of the square-set tim-

bers. If they can not be taken down without danger to the

men, they must be started caving by blasting some of
them on the hanging-wall side, so that the hanging-wall

country will cave, covering the floor of the stoiie. The
first slice beneath this floor is then started on the hanging-
wall side, and if possible at one end of the orebody. The
«liee should be 10 or 11 ft. high and carried as wide as the

square-set stope above it. A drift is run some distance in

advance of each slice heading, extending as far at least as

the next raise. Mining proceeds backward toward the foot-

wall, the sills of the square sets overhead being temporarily

pro])ped up by means of caps and stulls, or by stuUs alone,

which holds the floor and its burden of wa.ste until, the

miners can blast out a few feet of the ore of the slice and
send it down to the chutes in the main level below, through

the rai.ses cut for this purpo.se. As the face of the slice

advances the stulls are pulled or shot down by the miners.

At least one raise must always be accessible to the men
working on a slice. When the slice is well advanced, work
may be commenced on the second slice immediately beneath

the first, in the same manner as the first. Sloping may
also be continued on the next block of square sets, so that

when a slice is completed another may be cut at its side in

the same manner as before. In this manner the work pro-

ceeds the entire length of the orebody and from level to

level. It requires considerable foresight and much pre-

liminary arrangement, but the system is a good one, in-

volving little risk—not more than by other methods, and
in the end is less expensive than by the all s<|uare-.set method.

The waste rock that fii^st falls on the floor of the square-

set stope follows the miners down as slice after slice is re-

moved, additional waste falling on top of that which first

caved, the entire mass settling as work underneath it pro-

ceeds. This method of mining was described in consider-

able detail in the Mining and Scientific Press, December 24,

1910, pages 834-835.—Editor.]

Recording Mining Locations

The Editor:

Sir—I note with pleasure in the discussion eouceruing the

re-location of mining claims in the Mining and Scientific

Press for April 22, E. L. Ballon calls attention to the de-

sirability of recording notices of claim locations with the

Land Office. In The Engineering and Mining Journal for

April 27, 1905, I suggested such a change in recording

notices of location, recommending that the description in-

clude, when the claim lies within the surveyed lands, a state-

ment of the township, range, and section in which it is

located; and also suggested that after such a notice is

recorded at the Land Office, these sections should not

be sold as timber lands, agricultural land, or for any other

purjiose without notification to the claimant of the mineral

location. This proposed amendment to section 2324 of the

Revised Statutes also included a recommendation that an

affidavit, declaring the annual work to have been done, and

all monuments to be in jn-oper condition, should be filed with

the Land Office by the first of January, and that failure to

file such affidavit should be deemed a notice that the claim

is abandoned. This latter provision would be the compel-

ling clause which would require the claim holders to record

their proof of labor covering a ((uestion rai.sed by Mr.

Ballon. No man would wish to lose his claim, and would

he just as careful to record proof of annual labor as to

record the original notice of location.

Since the above recommendation was made several in-

stances have come to my knowledge of land being taken up
as a homestead or as timber land, upon which mineral loca-

tions had been made. In one of these instances, I was told

that several thousand dollars had been spent on the mineral

location, but title passed to the timber claimant, because the

owner of the mining location was not aware that the prop-

erty was being sold as timber land until after the sale was

completed. In order to have these notices of location of

mining claims placed on file at the Land Office, leg^islation

must be enacted requiring the registrar of the Land Office

to receive these notices when sent to him, otherwise the

simple sending of a duplicate notice of location, as sug-

gested by Mr. Ballon, will be of no value, and the notices

will receive no attention at the Land Office. The question

asked of the Commissioner of the Land Office .at Washing-

ton as to whether there would be any difficulty in having

these notices filed at the local Land Office, and the claims

entered on the tract book, brought forth the reply that

there was no legal provision for doing this at present. It



Mav 6, 1911 MINING AND SCIENTIFIC PRESS 633

seems highly desirable that an effort should be made to

have legal provision enacted so that the locator of a mining
claim may be protected. I note, in going about the countiy,

that there appear to be fewer and fewer prospectors in the

mountains every year. Wliere there are no prospectors

verj- few new mines are found, and the maintenance of the

mining industiy requires that everything possible should be
<lone to encourage the prospector.

Geo. a. Packard.
Butte. Montana. April 27.

A Case for the Stamp-Mill

The Editor;

Sii-—The poor old five-stamp battery appears to be get-

ting some hard knocks in the tedinical journals, as is

the ea.se every year when milling progi'ess is reviewed, but

in spite of all the other machines tried, it has always
'come back.' I am .^omewliat partial to my old friend,

and I maintain that these criticisms are not justified. The
one-stamp advocates declare that in consequence of the

large .screen-area five individual stamps will cnisli more
ore than one. five-stamp battery. Perha))s this is true, as

stamps are ordinarily worked, but will five ones with

quadruple discharge do more work than one five with a

quadruple di.scharge? I Ijelieve not, for the screen area

in the single-unit, batten- is far in excess of tlie crushing
<'apacity. Close up one side of a single quadruple-disdiarge
mortar, and the capacity for crushing remains the same.
Make a quadruple-discbarge or a double-di.scharge five-unit

mortar with a.s little space as fwasible in the mortar not

occupied by crushing surfaces, and I am willing to argue
that this batterj- will not only crush ore' as fast as single

stamps and break as many screens as the one, but will

la-st a.s long and l)e more easily woi-ked. One big feeder
is preferable to five small ones; one lielt is better than
two, and two cam-bo.xes are easier to grease than four.

Making a special plea for the C^alifornia ores where
amalgamating is of prime imiiortance. the single unit loses

outright. Other machines requiring previous drying, such
as rolls, or those machines requiring preliminarv' crushing
to about VS-iii. nifish, .such as Chilean and roller mills, have
not made a sufficiently strong case for a venlict in their

favor.

The small mine-owner pays for mining experiments. The
big mine-owner can afford intelligent ad\ice, but the small
man, unheedful of the risk he takes, is willing uncompre-
hendingly to make the experiment of a new machine which
the sellers themselves nuiy. have never tried except on paper.
The amount of power required in a stamp-mill is easily

determined by ordinary arithmetic; not so that for other
machines. This leads sellers to undere.stiuiate the power
required in their 'best sellers.' Here- the small mhie-owner
often gets fooled. He is looking for low power-consump-
tion. He may get it along with small crushing cai>acity.

T do not mean to argue that falling stam]) utilizes the full

power of its fall in effective crushing. It does much less

than this, as do all other crushing machines, some more.
«ome less, according to the physical character of the ore.

If it were possible economically to dr\- ores, crush them
•with rolls, amalgamate thoroughly in mixers and on plates,

it might be feasible to use rolls, but the cost of drying
the ore is sufficient argiunent against this system.

I have heard it remarked that South African engineers
do not give sufficient attention to the i)os.sibilities of the

single-stamp mills. Perhaps the answer is that it is too

simple for their conditions. They have done much experi-

menting, and this subject cannot be new to them. Two
Tnen can run 20 five-stamp batteries for at least two shifts

without any extra help, but heaven help the two men who
try to manage 100 one-.stanij) batteries. If the ore ha])-

pens to be a bit sticky, half the .stam.ps would be uj). for

one man could hardly keep ,50 screens repaired or keep
•')0 small feeders working. In a previous iiajier, last year,

T made out a good case for the single-stamp batter^-, but
I was then only considering it as compared with the

ordinary single-discharge five-stamp battery.

J<os Angeles, April S. Algernon Del Mar. i

The Editor:

Phosphate Discoveries

Sir—In the Mining and Scientific Press of P'ebruary 11,
I notice that Charles Colcock Jones makes a protest con-
cerning the lack of recognition of his pioneer work on the
phosphate deposits of Utah, Idaho, and Wyoming. I note
your apology to Mr. .Tones for having previously neglected
to credit him with 'the discoveries. Nevertheless I take
pleasure in adding my note of confirmation to Mr. Jones'
statements. During the months of September, October, and
November 1906, I made, for private 'clients, an extensive
examination of these phosphate deposits, the true nature
of which had been first recognized by Mr. Jones, and the
most important of which had been located by him in the
previous three years. Mr. Jones was in the field at the
time, and rendered me the greatest assistance. A careful
.search through all the geological literature which I made
failed to reveal the fact that any one previously to Mr.
Jones' discovei-ies liad recognized the value of the deposits,
oi- indeed that pliosi)hate rock existed in the region. I do
not know how much of an economic asset the deposits are
at present, as I have not recently followed the developments.
But I can testify that all the credit of the first discovery of
this extensive field of phosphate-bearing rocks is due to

Mr. Jones, and to him only. He would be the first to admit
that lie used as a guide in his work the structural maps of
the Hayden Survey, tracing the geological horizon thereby.

But neither in the Hayden reports nor any subsequent re-

ports of the U. S. Geological Survey, previous to Mr. Jones'

recognition of the phosphate, was any reference ever made
to i)hosphate rock in the region, so far as I am aware. The
work of the geologist, whether he be publicly or privately

employed is equally valuable, and the failure to recognize

fully the importance of the contribution which Mr. Jones
has made to economic geology, and to credit the discovery

to its proper source, would be to perpetuate a glaring in-

justice.

C. W. PURINGTON.
London, April 14.

[We are glad to publish this tribute of one engineer to

aiuither. It breathes a spirit we like to see animating the

profession. Incidentally it affords opportunity to call at-

tention to pioneer work by another engineer, Lewis T.

AVright, to whom the mining industry is indebted for more
than one valuable discovery. When trouble over smelter

fumes became imminent, Mr. Wright took up the whole

matter of dispo.sal of smelter fumes and reached the con-

clusion that manufacture of acid and fertilizer afforded the

most satisfactory .solution of the difficulties. At that time the

|)resenee of phosphate rock in the West was unrecognized.

Mr. Wright, acting foi- his company, placed advertisements

in many country papers offering to test free any material

suspected to be phosphate rock. Much worthless material

was sent in, but among other specimens were some that

showed the presence of ))liosphate. Mr. Jones, then em-

l)loyed by the Mountain Copper Co. Ltd., was thereupon

sent into the field to study the occurrence of the rocks and.

flr.st for the comj)any. and later for himself, located and

acquired claims. The attention thus attracted to the de-

])osits has already resulted in establishment of important

indu.stries, and there can be no doubt that even larger de-

velopments will he made.

—

Editor.]

The Aporoma placers, now being worked by an Engli.sh

company, are in the pro^^nce of Sandia, Department of

Puno, Peru, at an elevation of 7000 ft. The first year's

work on the gravel, which averages 21c. per cubic yard, is

exi)ected to yield .$250,000 in net profits. The estimated

amount of gold-bearing gravel at present available for

washing, calculating an average depth of 48 ft., is 49,000,-

000 cu. yd., giving a net profit of .$9,000,000. The old

ditches and reservoii-s, which were constructed by the Incas

and S])aniards, have been cleaned out and surveyed. The
ditches which were built in smooth slate rock, will be used

after straightening and widening in places. It is expected

that hydraulic o|)erations will begin by October next.
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Concentrates
Most of these are In reply to questions received by mall.

Our readers are invited to ask questions and give informa-

tion dealing witli the practice of mining, milling, and smelting.

'yUBQUOISE DEPOSITS have been worked in Arizona,

California, Colorado, Nevada, New Mexico, and Texas.

Turquoise is generally found in arid or'desert regions, where

mining is difficult. New Mexico, California, and Arizona

were formerly the chief sources of turquoise, but during

the last few years Nevada has been one of the principal

producers.

T ITHIUM (the metal) has no known practical use. It

oxidizes very readily, is soft, not very tenacious, and is

not known to have other properties that might make it econ-

omically valuable. Of the lithium salts, lithium bromide is

used in photography and in medicine, and various other

salts are used for lithiasis (gravel), arithritis (inflammation

of the joints), chronic rheumatism, and gout.

QAMPLE CRUSHERS that are effective and also particu-

larly useful where specimen ore makes 'mortaring' at

times advisable, are easily rigged wherever compressed air is

available. All that is necessai-y is an old drill and a suitable

mortar. Such a crusher, seen at the Harvard mine, near

Jamestown, California, consists of an air-drill mounted on

a post as when such drills are converted into steam-ham-

mers, with a pestle in place of ordinary drill steel, and a

mortar set on a block below.

'T'HE FIRST STEEL produced in this country was prob-

ably 'made in Connecticut in 1728 by Samuel Higley

and Joseph Dewey. Crucible steel was first successfully

produced in the United States in 1832 at the works of

William and John H. Garrard, at Cincinnati, Oliio. Bes-

semer steel was first made in this country in September

1864, by William F. Durfee at an experimental plant at

Wyandotte, Michigan, and open-hearth steel in 1864, by the

New Jersey Steel & Iron Co., at Trenton, New Jersey.

pRUSHED-STEEL ABRASIVES are manufactured from
^^ steel which is heated to nearly white heat and quenched

in a bath of cold water. The fragments of steel thus pro-

duced are crushed to particles varying from fine powder up
to pieces one-sixth of an inch or more in diameter. Tlie

crushed product is then classified and tempered, and is

known a.s 'diamond crushed-steel,' 'diamond steel-emery,'

and 'steelite.' Crushed steel is used chiefly in the stone,

1)rick, glass, and metal trades, the size of the steel used de-

pending on the character of the stone to be cut. rubbed,

ground, or polished.

/^HROME ORE is used extensively in the manufacture of

ferrochromium, employed for making special steels,

alone or in combination with tung-sten, manganese, nickel

or other steel-hardening metals. It is also used for lining

copper, lead, steel, and other furnaces where the corrosive

action is very great. For this purpose it is used either in

the crude form or as chrome brick. A third use of ehromite

is in the mamifacture of various chromium compounds, such

as oxides and metal chroniates for use as ])igments aiul as

dyes, and alkaline bichromates for use as mordants and as

tannages.

Tiy^OOD PRESERVATION through chemical treatment

has come to be considered perhaps the most important

phase of forest conservation, next to checking the waste

from forest fires. To lengthen the life of wood will lessen

the drain on the forests, and consequently postpone the

exhaustion of the countiy's timber supply. Not only does

the preservative treatment of the timber bring about a direct

saving to the indi\ndual timber user, but the general adop-

tion of such measures means a great saving to the timber

sources of the nation as a whole. At the present rate of

consumption, the exiiaustion of the supply of the better

da.ss of structural timbers in the United States is a thing

of the near future.

'C'XTRA LONG cages for handling timbers are used at

the Kennedy mine, in California. They are hung, wheii

needed, below the regular ski]), being attached by cable and

hook. When not in use the cages are swung out over the

platform at the collar of the shaft, attached to an overhead

trolley, and run to one side ,just as material is handled in a

shoj) by means of an overhead crane. They ai'e thus im-

mediately available, are easily attached, and are swung into

place and out again with little labor. The guide shoes on

these cages instead of being fixed, have one side hinged. It

is turned into position after the cage is between the guides,

securely locked by means of a pin. and the cage is ready.

QCRAP MICA, or mica too small to cut into sheets, and
^ the waste from the manufacture of sheet mica, are u.sed

in large quantities commercially. The greater part is ground

for the manufacture of wall-papers, lubricants, fancy

paints, and molded mica for electrical insulation. Ground

mica applied to wall-]>apei-s gives them a silvery lu.stre.

When mixed with grease or oils mica forms an excellent

lubricant for axles and bearings. Mixed with shellac or

special compositions, ground mica is molded into desired

forms and is used in insulators. Ground raica so used

should be free from metallic minerals. Mica used for lubri-

cation should be free from gritty matter; for this use only

pure mica should be ground, or the grit should be elimin-

ated after grinding. For wall-papers and brocade paints

a ground mica witli a higli lustre is required, and such

lustre is best obtained by using a clean light-colored mica

and grinding it under water.

TGNEOUS ROCKS, as that term is usfed by the United

States Geological Survey, are those that have cooled and

consolidated from a state of fusion. Molten material or

magma from the bowels of the earth has from time to time

been forced upward in fissures or channels of various shapes

and sizes through rocks of all ages to or nearly to the sur-

face. Rocks formed by the consolidation of molten material.,

cool slowly, with the result that intreuive rocks are gen-

erally of crystalline te.xture. Where the channels reach the

surface the molten material poured out through them is

called lava, and lavas often build up volcanic mountains.

Igneous rocks that have solidified at the surface arc called

extrusive or effusive. Lavas generally cool more rapidly

than intrusive rocks, and as a rule contain, especially in

their superficial parts, more or less volcanic glass, produced

by rapid chilling. The outer parts of lava flows also are

usually porous, owing to tlie expansion of the gases, orig-

inally present in the magma. Explosive action, due to these

gases, often accompanies volcanic eniptions, causing ejec-

tions of dust. ash. lapilli. and larger fragments. These ma-

terials, when consolidated, constitute breccias, agglomerates^

and tuffs.
*

TTNLOADING TIMBERS from deep skips is usually a
^ long and tedious job. At the Argonaut mine near .Jack-

son. California, the men have a method that is both .simple

and expeditious. The ski)) having lieen lowered until its

edge is flush with the station platform, light timbers are

lifted out by driving into them with a timbemian's axe. one

man at the top of the timber is to lift it and a second at the

lower end to swing it out. In the case of heavy timbers, and

in this mine posts 30 inches in diameter are used, a rope is

looped loosely around the upper end of the stick. The rope

runs over a pulley fastened in the roof timbers of the sta-

tion, and down to a 'snubbing-pin' at the side. It being

ready the timbertnan signals the engineer to hoi.st and tiie

skip is lifted initil its bottom is clear of the station plat-

form and stopped there, the assistant meanwhile taking up

the slack in the rope. The skip is then lowered and as the

bottom of the timber swings free the timbei-man drives in his

axe, the assistant slacks the rope, and the man with the axe

guides the falling stick out upon a roller placed conveniently

on the station platform. The rope is then loosened and the

timber rolled to the waiting truck. The whole operation is

completed in less time than it takes to describe it. and the

method is as satisfactory as if it had been devised by aa

efficiency engineer after elaborate motion studies.
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Special Correspondence

NEW YORK

Improved Outlook.—The Copper Market.—Deflation op

THE Porcupine Boom.—The Calumet & Hecla

Meruer.—Pioc'he.—Sale of Gold Road Mine.

The various stages of a period of depression ai-e fairiy

well known to students of business conditions. The ])res-

ent stagnation in general business, undoubtedly more acute

in Wall Street than elsewhere, has been passing through

the stage where discussion and comment have for the most

part been confined to a search for language in which to de-

scribe adefjuately the prevailing condition. It is an ex-

tremely hopeful sign that men of large affaii-s are now
taking a sanguine tone in pointing out the fundamentally

sound ba.sis on wiiich the business of the country really

rests.

Xew York is more largely interested in copper than in

any other branch of mining and the state of the copper

seem best according to the prevailing demand. Both of

these items mark the retirement of Urban H. Broughton
from active participation in enterprises with which he has

been for many years associated. The policy of the United

Metals has been a strong supporting factor in the copper
market, in sustaining the price even when competitors ap-

peared to take away business or when buyere refused to

come into the market. Now the company declares it will

'hold the umbrella' no longer. It is believed that the Pro-

ducers' report for April will show considerable improve-

ment.

Next to copper, the possibilities in Porcuphie absorb at-

tention. The wave of enthusiasm which sprang up a month
or so ago, has been succeeded by a decidedly chilly atmos-
phei'e of suspended judgment. The Eastern press has dis-

couraged all incipient booms in Porcupine, and the boomers
are evidently shifting their activities to London, where the

j)ress encourages the exploitation of the new goldfleld, though
the caution is repeatedly given to have nothing to do with
any venture offered in London by pi-omoters from the

United States.

The Calumet & Hecla merger is apparently indefinitely

Map Showing Copper Regions of America.

market is the index of mining activity in Eastern markets.

Copi er ajijoars to have touched bottom with .something of

a rebound. Large sales have been made and estimates of

the amoi^nt of copper sq disposed of have been ap|»earing

almost hourly. Amalgamated is said to have sold cSO.OOO,-

000 lb. at 12V4<'-t while the Guggenheims, the Phelps-Dodge
company, and the Lake companies are said to have sold all

the cfii)per for early delivery that they desire to sell. There
has been as much market capital made of these sales as

possible, and the cleaning up of the metal i)ressing for sale

would be a strong ui)lift, were it not for the fact that the

greater jjart of the metal sold was for e.\4)ort demand. Do-
mestic consumers continue to stand aloof, as they can afford

to do in view of tlie new production that inusl come to

market. There are some shifts worthy of note in copper
circle.*.

.
It is said that the estate of the late Henry R.

Rogers ha.s liquidated its Ia.st share of copper stock. It

has not been long since Mr. Rogers was looked upon as the

dominant factor in co])per, and he often bought and sold

Anjalgamated in ten and twenty thousand lots. Closely

connected with the selling of the Rogers holdings is the

announcement that the United Metals Selling Co. will no

longer hold to an upset price for its copper, but will meet

the Guggenheims in open market competition, selling as may

])ostpone(l. The obstructions arc increasing. Thomas L.

Chadbourne, Jr., son of the late Thomas L. Chadbourne
who died at Palm Beach April 18, has taken up the tight

begun by his father, and it is understood will demand of

the directors iiermi.ssion to make an inde])en(lent examina-

tion of the Calumet & Hecla property. If the examination

is to be made it will require considerable time. If the de-

mand is refused, such refu.sal will undoubtedly he made
the basis for further litigation. In the meantime the stock

market is suffering and most of the subsidiary companies

are selling below the i)arily of the merger basis. In addi-

tion to the fight being waged by Mr. Chadbourne and the

H.yams litigation, a number of the Osceola stockholders

have applied for a restraining order, which has been issued

by the Michigan court, and adds another obstacle to the

completion of the merger. The Chadbourne bill, providing

for the appraisal of Michigan properties about to be con-

solidated, was erroneously ainionnced as having pas.sed both

lunises of the Michigan legislature. As a nuitter of fact

the bill did iiass the lower house, and was apparently about

to go thniiigh the upper house without a hitch, when it was

recalled and killed. The tonnage-tax bill, whicli was aimed

at the copper producei's by the agricultural interests of the

State of Michigan was beaten only after a bitter contest.
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The Calumet & Hecla people appear to be somewhat dis-

courasred and say that if the merger had not advanced so

far it wonld be dropped without fnrther effort to com-
plete it.

The merser of the i)rincipal properties in the cam]) of
Pioche has been declared off. The stockholders in Nevada-
Utah have been hoping that the merger would save the situ-

ation. The prospects are now that the attempted consolida-

tion would result in a snarl of litigation.

The deal of the United States Smelting, Refining & Min-
ing Co. for the Gold Road property at Kingman, Arizona,
is awaiting tiie action of the foreign stockholders, most of
whom reside in Paris. The e.xamination which has been
completed is said to show an ore reserve equal to the price
which has been named for the property.

JOHANNESBURG, TRANSVAAL
Annual Meeting op Rand Mines, Ltd.—Results for

Year.— Labor Scarcity. — Stopk-Drills. — Metal-

lurgical Advances.—Resignation of G. E. Wehber.
—Future Prospects.

Tlie annual meeting of the Rand Mines Ltd. was held
hei-e on March 22, R. W. Schumacher presiding. The re-

marks from the chair were full of weight and interest, for
the Rand Mines Ltd. has been accurately de.scribed as the
barometer of the situation on the Witwatersrand, and the
yearly oration of the chairman not only reflects the posi-
tion at the gi-eat gold mines under the company's control,

but also gives a concise and accurate view of the status of
the gold industry of the Transvaal.

Last year Rand Mines Ltd. earned a net profit of
£1,L3,S,548, of which £1,030,354 was derived from dividends
on shareholdings in subsidiai-y undertakings. During 1910
the crushing capacity of these subsidiaiies was raised fi-oni

4,.500,000 tons per annum to 5,112,000, the machinery
employed at the end of the year aggregating 1915 staniiis

and 48 tube-mills. The average grade of the ore sent to the
mills during the year was S.Ol dwt. per ton before cru.shing,

and the average actual extraction obtained was 95.9<S%.

Average yields, working costs, aiul jjrofits on the tonnage-
milled basis were as follows:

Dwt.
Yield from mills 5.347
Yield from cyanide works 2..344

Total 7.691 or £1 12s. 3d.

Working costs

:

s. d.

Mining 12 5
Developing 1 5

Ore reduction 4 7
General 1 7

Total 20

The profit per ton was thus 12s. 3d., and this on a basis

of 3,1,34,793 tons crushed gave a total working profit of

£2,524,035. In addition to this a further profit of £41 ,0()S

was obtained from the re-treatment of dumps and accunni-

lated slime. Mr. Schumacher dealt with many questions

and problems in the couree of his speech. He analyzed the

results obtained at subsidiary mines in detail, showed how
a scarcity of labor and the work of reorganization had in

some cases retarded operations, and also pointed out the

necessity of developing further the use of small machine-
drills in stoping. With regard to working conditions on

the mines, Mr. Schumacher stated that the Rand Mines,

Wemher, Beit & Co.'s, have .since 1902 s]ient nearly oiu>

million pounds on improvements and extensions of housing
and other accommodation of their employees. In regard

to metallurgy, the chainnan said that investigations showed
that tube-mills could deal to advantage with a much
larger and coarser product than luid hitiierto been supplied.

It has been found that by crushing through a 3 or 8-mesh
screen stamp-duties can be increased to 20 tons or more
Ijer day. The limits of the tube-mill as regards the size

or coarseness of the feed ai-e not yet known, but the ten-

dency is to have the i)roduct as coarse as jiossible with due

regard to effleiency. This raises a series of questions. Is
a stamp-mill the most efficient medium for effecting this

comjiaratively coarse crushing? Can this degree of fineness

be economically attained with the type of crushers u.sed for
breaking the coarsest material? Can the design of the
tube-mills be so improved as to crush an even coarser ma-
terial than at present? These problems are being studied,

and important economies in the cost of consti'uction and in

tlie operating expenses of reduction |>lanfs is likely to be
soon effected.

In concluding his speech, the chairman made a highly

a])iireciativc reference to the work caixied out by George
E. Webber, who has been general manager of Rand Mines
Ltd. since 1896. Mr. Webber is resigning the management
of the company, as he wishes to retire on account of his

health. Mr. Webber leaves the Rand Mines Ltd. with an
aggregate ore reserve in the subsidiai-y undertakings of
over seventeen million ton.s. and it is of interest to read the

retiring general manager's opinion of the i)rospects of this,

the ))reniier gold-mining corporation of the world. Mr.
Webber writes : "Your general holdings are on such a sound
basis that the financial position of the comi)any as regards

pi'e.sent dividend obligations seem unassailable, while the

outlook for the comparatively near future gives every

promise of a still stronger position."

TORONTO, CANADA
Opening of Navigation.—Porcupine Shares.—Results

OF Exploration.—Resumption of Power Supply.—
The Tkmiskaming Mine.^—Lake of the Wooiw Dis-

trict.

Spring floods are seriously interfering with mining at

Porcupine. As it will be some time yet before the lakes

are sufficiently cleared of ice to allow of navigation an
interval of inactivity is anticipated. A recent estimate

gave the number of men at work as 1200, and thLs is cer-

tain to be largely increased when navigation opens. The
market for Porcupine issues has lately been quiet, and in

place of the general advance anticipated some of the .stocks

have droi)))e(l below the figures at which they were under-

written. Ajiart from the question of intrinsic value, which

can only be decided by further development, the market has

been glutted of late by new flotations altogether beyond the

absorbing capacity of the market. The latest important

issue is the Ontario Gold Fields Development Co., a Bewick-

Moreing flotation issued at $r> par, and traded in locally at

about .f6.25. Ilollinger continues well in the lead, selling

at about .$10. Free gold has been found at the Dobie at

the depth of 240 ft. Drilling on the West Dome shows

free gold at 224 to 240 ft. Another hole down 170 ft. is

through a vein ai)pi'oximately 16 ft. wide carrying gold in

paying quantities. A working shaft has been started. The
Foley-O'Brien has reached a depth of 150 ft. in the work-

ing shaft and will start a cross-eut to the main vein. A
new 30-ft. vein has been uncovered at the Dome Extension

and is proving rich. Three main working shafts are being

siuik. At the Preston East Dome two 50-hp. boUers are in

])lace an<l the air-drills are almost ready for work. Trenching

is being done preparatory to sinking. Six large veins have

been found on the Richardson-Shillington ])roperties on

Pearl lake, operated by the .Tupiter company, with good

gold content. Water in the shafts caused a suspension of

work for ten days on the Pearl Lake. Steam pumps are

now unwatering the mine. The Hollinger has 150 men at

work. Driving has been done for 60 ft. on the 200-ft. level,.

where the vein is 10 ft. wide and shows good ore. The two

shafts are connected by an adit at the 100-ft. level where

about 1400 ft. of driving has been done. In the cross-<'ut

at this level near No. 1 shaft another vein (i in. wide has

been found. The Swastika is in.stalling additional ma-

chinery and will develop to 400 feet.

The difficulty arising from power shortage at Cobalt is

over with the bi-eaking of the ice blockade on the northern

rivei-s. The lai-ger mines are again taking compressed air

from the Ragged Chutes plant on the Montreal river, and

the sui^ply will be normal in a shoi-t time. Tlie Temiskaming
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is now working: at a depth of 575 ft., but the latest i-e-

l)oris are not reassuring as to the continuance of hig;h-

g:ra<le ore at tliat level. The ore now being taken out

is not so good as that on the 500-ft. level. The Rochester

will be sunk to 400 ft. as soon as power can be obtained.

The Provincial has found rich ore in dri\-ing on the 271-ft.

level about 40 ft. from the shaft. The vein splits into

stringei-s aggregating about 2 in. wide and running 1500

oz. per ton.

Much interest has been aroused by the gold area of the

Lake of the Wocjds district, in northwestern Ontario by

I'ecent rich discoveries in the old mines lately reopened,

especially the Ophir and the Mikado. On the former a

good find of high-grade ore has been made at the 100-ft.

level and a large body of low-grade has also been found.

The Mikado is working in good ore at a depth of 480 ft.

A lunuber of other properties are being developed. The
Iirojierties in this region at one time yielded well, but o))-

erations were discontinued some twenty years ago on ac-

count of a disp\ite between the Canadian and Ontario gov-

ennnents as to jurisdiction. The CaiuKlian Pacific Pros-

pecting & Mining Co., which was o|)erating the Ophir, held

its title from the Dominion, and the Ontario Government
took legal proceedings against it. A period of protracted

and costly litigation followed, terminating with an appeal

to the British Privy Council, and the case dragged on mitil

a few years ago. when it was decided in favor of the On-
tario Oaveniment. Meanwhile mining industry was at a

stand.still and the confidence in Canadian enterprises of

those who had financed the Canadian Pacific Mining Co. was
destroyed. The region is ju«t beginning to recover from
the Wow.

JOPLIN, MISSOURI

Kkffxt ok Mexican Kevolltiox ix Zixr Distkiot.—New'

Mining Rwion Opened at Lawton, Kan.sas.—Larg-

est Mill in Missouri-Kansas-Oklahoma District

Planned.—Zinc and Lead Gossip.

Forced out of the Me.xican market because of the rebel-

lion, the Edgar Zinc Co., one of the heaviest purcha.sers of

Me.xican zinc ores, has entered the .loplin field with the re-

sult that much of the 13,000 tons of unsold surplus in the

bins at the beginning of A])ril has \teeu consumed and
prices have been rai.sed. In one week's time the Edgar com-
j)any purchased somewhat over 2000 tons, more tlian one-

third of the total zinc-ore production of the district, in which
almost twenty smelting companies are purchasing ores. Zinc
ore is now bringing !}!36 to .fll per ton on the basis of fiO^;^

Zn; while calamine is bringing frfmi .$20 to $24 per ton

on the ba.sis of 40% Zn. A|)ril shipments of zincblende
and calamine were unusually heavy, but lead-ore shipments
showed a falling off, due to the smelters having stocked up
early, in the year when jirices were hovering around •'ii.')2

and $.'A. I>ead ore now is bringing .$.58 to $fiO per ton.

A i)romising new zinc-lead region, which is yet in the

development stage, has been discovered at Lawton, Kansas,
northwest of .Joplin and more than ten miles from the near-
e.st producing mines, and .scores of i)rospectoi-s are flocking

there. One mill of .'500 tons <laily capacity is nearing com-
pletion, and is to be operated by the I^a.stem Ix-ad & Zinc-

Co. Walter Ragland. former mine insp'ector of sinilhucsl

Missfiuri, is manager. Large lM)dies of disseminated ore

are found at dej)ths of 100 to 200 ft. Among the promi-
nent operatfjrs who have met success in other cam|)s of the

district and who are heliiing to open the Lawt<m camp are

Chapman & I.«nnan. and Hall & Gunning, of Webb City:

Howard E. Gray, of .lo|ilin. and many others.

On the newly acquired tract of the American Zinc. Lead
& Smelting Co., in the norlli Webb City district, a mill of
1400 tons daily capacity, which will be the largest in the

Mi.ssouri-Kan.sas-Oklahonia district, is planned for a .strii)

of frround upon wliidi extensive drilling has been done.

Sheet ore, occuriing at IMO and 210 ft., is said to have
been thoroughly explored and enough ore shown to be

present to warrant the erection of so large a plant. Thorn-
|

dyke & Co.. a leasing company, is erecting a ."iOO-ton plant
*

on the American company's latest lease. Extensive im-
provements are being made by the American company in

other lields, the projected zinc smelter at Collinsville, Illi-

nois, being of especial importance.

Among recent finds is that made by Joe Dillon, a pioneer
prospector and miner of the district, who. while 'up against'

a temporary run of hard luck, constructed a home-made
horse-power drill-rig and with this crude device has put
one hole down into good ore and is sinking a second. Un-
able at fii-st to defray the expense of drilling his lease, Dil-
lon now could eonnnand enough money to make his hold-
ing's look like a pepper-box. His lease is east of Joplin,
aiul at a depth of SO ft. he found free 'jack' containing
more than 00% Zn, while the drillings show the ore to con-
stitute 30% of the dirt taken out. The prospecting ftp-

paratns consists of a bit, resurrected from a junk-yard, a
badly jiatched cable, a hickory sapling, a few pulleys, an
eccentric, a whim, and a so-called horse which, from ap-
jiearances, will .soon be soap. The peculiar jerking motion
of the sapling beam as it work.s on the eccentric causes the

drill-bit to operate with slow but satisfactory results.

Jealousy on the part of rival operators, Tom Coyne of
Webb City, and Jess Short of Joplin. has resulted in a

friendly i)roduction contest, the loser to give the proceeds

A Joplin Prospecting Rig.

from the sale of the ore on the day of the contest to ciiari-

table institutions. This means a donation of at least $1500.

Both are in the rejuvenated Thoms Station camp; seVeral

miles north of Joplin. The zinc ore, with some lead, oc-

curs in large i)ockets and at Short's mine, the Sitting Bull,

the dirt up to date has averaged 00% ore as it comes from
the ground. The concentrate assays only about 55% Zn,

because of the presence of iron sulphide. Coyne's mill-dirt,

while not as rich as Short's, produces a concentrate that

runs better tlian 63% Zn. Numerous other companies are

opening big mines in the Thoms Station camp. This entire

district was drilled yeare ago, as at that time a few shallow

mines had been opened. Invariably the drills were stopped

at 100 to 125 ft., for deeper mining at that time was not

seriou.sly considered. The recent discoveries that have

brought this camp into the limelight again have been made
at depths ranging from 150 to 200 ft. In some instances the

old shafts had been sunk to within a few feet of the

richest ore. As a result the output of the Joplin cam}),

which includes Thoms Station, has been increased by n)ore

than .500,000 tons of zincblende weekly.

At Aurora perhaps more shallow operations are in pro-

givss than in any other portion of the district, with the

possible exception of Galena, Kansas. Calamine is the

piincii)al ore, many of the shallow ores being of excep-

tionally good quality. Some ojieratoi-s |)roduce only the

ore in the rough, screen it, and sell it foi- .$,'i to .$5 per ton.

'(^battel's' purchase this i)i'oducl. mill it, and sell it in turn

to the smelters, getting regular market rates. Among the

producers that are showing up in good foi'm are the Sphale-

rite, North Pole, No. 4 Drill Co., and Coleman Bros. Orig-

inally a heavy producer of lead ore. Aurora is now gi-owing

more im|)ortaut as a zinc i)roducei-.
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DENVER, COLORADO
AxoTHEB Side of the Educational Campaigx.—The Lost

Bullion Gold Mine Case.—Reduced Transportation

Rates.—Cripple Creek News.

The campaign to educate investors both in and outside

of Colorado to the possibilities of mining; hi this State is

meeting with merited success. Colorado has the mineral

resources. But when the prospective investor has been in-

terested in a mining venture, the work is far from com-

pleted. There must be some economic basis upon which the

buyer and seller can get together. The investor takes all

the risk, and natuially he is not going into a "project

unless he can be reasonably sure of success. The investor

must be convinced that the seller of the projierty is giving

him a good chance to make sufficient profit to comjjensate

him for the risk he is taking. There are many good pros-

pects lying idle in Colorado today because the owners want
so much for them that there is little prospect of a buyer

ever realizing a rea.sonable profit and the return of the in-

\ested capital. These remarks are not made with any in-

tention of 'knocking.' The idea expressed has been im-

jjressed on me through years of' exjierience in try-

ing to bring buyers and sellers together. It is compara-
tively easy to figure out the value of developed ore, and a

fair estimate can usually be made on future possibilities.

Translating these values, actual and prospective, into terms
of present worth is the most difficult part of an engineer's

work. Having done this work to the best of his ability, it

is rather disconcerting to find that the owner looks upon
him as a pessimist bent on robbery, but unless the owner
has had the idea of present worth brought to his attention

from some outside source he is a]it to form just this opinion

of the engineer. It is to be hoped that this plea for a little

home missionary work in sound finance will not be without
avail.

The Lost Bullion Gold Mine case has been reversed by
the United States Circuit Court of Appeals. This case at-

tracted considerable attention in August 1907, when the

officers of the company were convicted of using the mails

to defraud. Nearly a dozen of the principals were sen-

tenced to prison or fined. The prosjiectus of the company
told of the finding of a fabulously rich old Spanish mine
in New Mexico. The original owners had been driven off

by the Indians and had so carefully concealed the mine
openings that the mine had been truly lost. The evidence

adduced at the trial tended to show that the so-called ex-

tensive workings of the old mine were connected caves in

limestone" formation. What the new trial will .show is hard
lo say, as the post-office inspectors who handled the case

originally are out of the service, and many of the defend-
ants are either dead or have moved away.
The Denver & Rio Grande railroad has announced a eon-

cession on its freight rate from Silverton to Durango. Last
season the minimum rate was $1.25 per ton, on $15 ore.

Tills same rate will hold on all ores up to $18 per ton for

the coming season and a large tonnage is anticipated. The
management of the Newhouse adit, at Idaho Springs, is

doing all in its power to stimulate mining in the territory

served. A new schedule provides for a decrease of 20c.

per ton in the transportation of ores valued at $() per ton

and less, and a cut of 50% in the charge for compressed
air. While these new rates barely pay for the cost of the

service with the present outjiut it is expected that a large

increase in production will follow.

Cripple Creek ojierators have broken the record pro-

duction for March, having shipped 77,S.'i)(), as against

7;i,125 tons produced in the precedhig month. The drain-

age tunnel 'fs partly responsible for this large tonnage,

but another factor is competition between the mills situated

at Colorado City. The United States Reduction & Refining
lilaiit has been closed for repairs for a few days, but has
now resumed a full capacity. The treatment rate has been
restored to the same figures as last September. The El
I'aso Consolidated Gold Mining Co. has done over 250 ft. of
development work on the Fuller cross-cut and the C. K.
&_N. fl.ssure without materially increasing the flow in the

tunnel. The work is being continued to gain some desired

information. Later the heading of the drainage tunnel

may be advanced. The old-time case of Paul A. Primeau

against H. A. Granfield has been settled. Primeau ran a

brokerage office in New York during the boom days in

Cripple Creek. Granfield acted as his local agent and in-

vested some surplus arising from buying stock for Primeau.

The investment was in what proved to be a profitable lease,

on the C. K. & N. mine.

LONDON
Mexico Mines and Libel Suit.—Satisfactory Ending.—

Seoul Mining Co.—New Stamp-Mill.—Changes

Necessary.—Production fob 1910.

In writing some weeks ago I recorded the unfortunate

conti'etemps by which the Pearson interests and the French

shareholders secured control of the Mexico Mines of El

Oro, thus removing the company from the Exploration

company group, and calling for the resignation of the chair-

man, R. T. Bayliss. The reason for this violent capture

of control was the refusal of Mr. Bayliss to be a party to

the undue booming of the Mexico shares. He considered

the quotation too high and also objected to paying too large

dividends at a time when it was obvious that money must

be spent on shaft lepaire and reorganizing the underground

work to suit altered conditions. How he was outvoted has

been related. What rankled in his brea.st more than defeat

ill fair battle was the imi>utation that he was acting as a

bear of the Mexico shares for his own interests. ThLs

allegation was made in a letter addressed by S. Pearson &
Son to the secretary of the eonipany. Mr. Bayliss referred

to the subject at the meeting of shareholdei-s. and stated

that never during the course of his career had he ever dealt

in shares of companies he was connected with. Those who
know Mr. Bayliss are aware of his principles, and did not

require his refutation of such an accusation; and, indeed,

on any other subject his word is sufficient. However, in

the City of London it is always best to meet these imputa-

tions with the strongest weapon jjo.ssible, and accordingly

Mr. Bayliss entered action for libel. Pearsons never in-

tended to defend the ease, and in fact their representatives

at the meeting of shareholders had publicly stated that their

letter was not intended to reflect in any way on his pei-sonaL

honor, ai)parently holding that the manipulation of the

share-market for his own purpose came within the legiti-

mate scope of business enterprise on the part of the chair-

man of a company. When the ca.se came on, the lawyers

on the two sides announced that it had been settled out of

court, the defendants stating that they did not consider

that the letter contained anything reflecting on the plaint-

iff's honor, but that if the plahitifl considered that any

words in it did so, they unreservedly withdrew them and

expres.sed regret that they were used. To an American this

action and its method of conduct in court may seem an un-

necessary formality, but an Englishman of integrity wishes

to have if jnit on permanent record in the mast )inblic and

indisputable way that accusations made of unfair dealing

were unwarrantable and indefensible.

The progress of the Seoul Muiing Co., an American

company owning the Suan copper-gold mine in the jn-ovince

of Hwang-Hai, Korea, is watched with considei-able in-

terest in England, for the property was originally owned

by an English company called the Korea Syndicate. The

operations of the English syndicate were not successful,

and three years ago Messrs. Colbran and.Bostwick took

over the concession, agreeing to pay the syndicate 20% of

the profits. They formed the present company with a

capital of .tWO.OOO, under the laws of Maine. A 20-stamp

mill was built in 1009 and started on December 1 of that

year. Developments continued to be so satisfacton- that

another 20 stamps were erected in 1910 and started work

on December 1. The metallurgical problem has not yet

been completely solved, for bismuth interferes with the

gold extraction, and the concent ratoi-s Avhich follow the

stamps do not recover a high percentage of the copper.

During 1910. ;52,793 tons of ore was sent to the niill: and

707 tons of hand-iiicked ore and .389 tons of concentrate

were shipped to Tacoma.
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General Mining News

ALASKA
COOK INLET

The Kenai Star M. Co. has taken over the Longman
placers on Pahiier creek, near Hope. J. D. ^leenach and
Nels Peterson are interested.

KETCHIKAN

Word has been received from the Jumbo mine at Sulzer

tliat all the surface improvements have been .swept away
by a snowslide. Two men were killed and several injured.

A launch has been sent to bring the latter in to the hos-

pital.

PRIXCE WILLIAM .SOUND

Mike Wagner and partnere have found good dirt on Eva
creek, a tributai-y coming in on Xo. .5 Below Left Limit on
Ester creek. The dirt goes .•i!2..')0 to tiie .square foot of l)ed-

I'ock at the end of theii- drift. Ed Xel.son has purchased a

half interest in the Bay View group of three claims, on the

west side of Valdez bay, about 'one-half mile east of Gold
creek. The adit on the property of the Hemple Copper M.
Co. at Landlock bay is in 700 ft. and has cut a good body
of shipping ore. Another adit has been started at a point
SOO ft. to the northwe.st to cut another ore-shoot on the

same vein. The Suessdorf & Devinney mine has a .1-ft.

vein of good oi-e and has 200 tons of ore on the dump ready
for treatment. The Valdez-Liscum mine is starting a 200-

ft. adit. The Alaska-Cold Hill M. Co. has several veins on
its property, and one large one shows a.s.says of .$19 per
ton. The Beaver T)am mine, on tlie wagon-road, forty miles
from Valdez, has been sold to Seward people for 140.000.

THF, TANANA

Congress has made an appropriation of |80,000 to lie

expended during the coming summer on bridging, grading,
and repairing the trail from Valdez to Fairbanks. Fifty
thousand dollai-s will I)e spent on the Seward-Iditarod trail

and .$20,000 on the Fairbank.s-Xonie and other trails.

ARIZONA
COCinSK OOrNTY

The Calumet & Arizona and the Superior & Pittsburg
were consolidated at the annual meeting of the shareholders
on April 2.5. The consolidation increa.ses the capital to 6.50,-

000 shares at $10 each and iirovides for the e.vcliange of
three shares of Superior for each share of Calumet. The
board of the latter, including H. R. Rea from the Superior,
was elected, and immediately )iroceeded to make a thorough
inspection of the properties. W. E. Corey is a member of
the board.

GILA COUNTV
(Special Corresi>ondence. )—The fourth unit of the

Miami mill is now in operation and the fifth and sixth are
expected to start May 1.5. The saving in the mill is now
almost 80% and the concentrate runs 39% copper; by the
middle of the month it is expected to reach 42%. The first

shipment of concentrate was two .50-ton cai-s on April 11,
and a car is being shipped daily to Cananea. Half the
ore supply of the mill will be taken from the stock-piles

until they are used up. The Arizona Commercial is just

entering the ore recently discovered by diamoiud-drills at

the 1000-ft. level; the north cros.s-cnt from the station at

that depth is now 150 ft. to the bi-ea.st and has jjassed

through about .30 ft. of vein matter. Considerable copper
glance a.s well as oxidized ore of a good grade has been
found. Probably the vein at this point will furnish smelt-
ing ore, although the aspect of the vein, so far as it has
l>een cut, gives the impression that the bulk of sulphide
ore lies below the 1000-ft. level, as indicated by the yellow
sulphide encountered ju.st above the 1200-ft. de))th by the

drill. The .shaft is now 1070 ft. deep in the diabase. The
winze teirig sunk from the 700-ft. level is .5.5 ft. deep, but

although it is passing through well mineralized ground it is

not thought that ore in any fjuantity will be found until the

winze reaches the spot where the diamond-drill cut it. One

of the pumps on the 1000-ft. station is lifting with ease

all the water.

Miami, April 28.

GRAHAM COUNTY

A number of Scotch shareholders in the Arizona Copper
Co., whose mines are at Clifton, have made a thorough in-

spection of the property, and it is reported that extensive

improvements will be made.

MOHAVE COUNTY
An 8-day mill-run at the Gold Road mine yielded a bar

worth $17,500. It is reported that the sale of this mine is

off, but it is actually waiting for the action of the foreign
shareholders. The annual meeting of the Tom Reed mine

MoHAVE County Mining Districts.

was held recently and the report shows that .$250,000 lias

been distributed to the shareholdei-s and .$90,000 is on hand.
The new 30-stamp mill has been built from the profits of
the operation of the old lO-stamp mill. Chai-les Grimes is

Ijresident. The Rainbow mine at Chloride is sliip])ing a
small amount of ore. The main shaft is down 240 ft. and
it will be sunk 100 ft. more. Plans are being made for the

construction of a tramway from the mine to the proposed
railway station at Cerbat, near the Tennessee mine. H.
M. Bowen has taken an option on the Jamison mine at

Layne Springs, and will begin work soon.

YUHA COUNTY

High-grade ore has been found in the bottom of the lOti-

ft. shaft of the Calzona Mines Co. Two carloads shipped
to the Humboldt smelter were said to be worth over $250
I)er ton. The Hon Mining Co. has been incorporated to

work mines in Copper basin. It is reported that a ship-

ment made by the P. & D. Grass Root mines, in the Old
Woman mountains, near Milligan. to the Needles smelter,

netted .$.50 i)er ton.

CALIFORNIA
KLDOHADO COUNTY

J. A. Roxburgh has found several nuggets on his fruit

ranch near Kelsey and has high hopes of developing a

good gold mine. Mr. Chester is putting up a cyanide

plant to woi-k the tailing-dumji at the old Taylor mine
near Georgetown. A large bench deposit has been o])ened

in the Landecker gravel mine that runs .$50 to .$80 per car.

INYO COUNTY

Keeler is much excited over the rich ore fouiid by R. C.
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Troejjer in his adit on Cerro GorJo mountain. The ore-

zone was found at 3750 ft. and seven veins have been

cut, carrying rich stringere of tetrahedrite, the oi-e a.ss;iy-

ing as high as $150 per ton. The Cerro Gordo has resumed

shii)nients and 30 tons was sent to the smelter last week,

the grade averaging about $40 per ton. Lloyd Skinner,

who is in charge, has found a rich lead-silver ore-slioot that

is over 5 ft. wide and 50 ft. long, below the 1025-ft. level.

MARIPOSA COUNTY

(Special Correspondence.)—The Merced (i. M. Co. of

Coulterville will be re-opened by H. P. Dalton, of Oakland,

and associates. The property is equipped with a 40-stamp

mill of Union Iron Works design, and with hoisting, pnm)3-

ing. and transporting machinery estimated to be worth

about .$200,000. The consideration for this pi'operty is

said to be about $.500,000. The Malvina mine will be

opened first, work to begin about May 15. H. C Keniiody,

of Coulterville, will he manager.

O. R. Morri.s of San Francisco, has been awarded the

conti'act to erect the Penon Blanco mill, at a cost, it is

said, of $80,000. Grading on the site has been started.

The San Joaquin Light & Power Co. has e.xtended its line

to Bullion hill. The Quartz mountain and Bullion hill mines

will be among those to deri\e advantage from the cheap

power. The Bondurant properties, recently taken over by
Stockton capitalists, have been re-0])ened as the Bondoro
group of mines. A 40-hp. boiler is being installed to be

in readiness for the .starting of the lO-stamj) mill on June 1.

George H. Gerken is superintendent.

Coulterville, April 26.

MONO COUNTY

The Tri-Metal cyanide ]ilant which was erected to re-

work the old Benton mill tailing, will start on May 1.

Lessees are finding good ore in the old Boi-asca mine on

Blind Spring hill.

NEVADA COUNTY

The AV. F. of M. finds unicli difficulty in compelling

delin(pient membere to pay their dues, and a meeting was

lield at Grass Valley on Sunday to consider ways and means
of compelling the delinquents to pay up.

(Special Correspondence.)—A. H. Winn, representing

the California Title & Insurance Co., is negotiating the

purchase of the Pennsylvania-W. Y. 0. D. mines. The
price a.sked by the latter is $500,000. The Pennsylvania

has been a .steady jiroducer for 25 years, averaging $10,000

to $18,000 per month at present, from a 12-in. vein in

granodiorite. The W. Y. O. D. passed into the hands of

the Pennsylvania company some veal's ago as the result

of a lawsuit.

On the 350-ft. level of the Cassidy Con. the vein has

been intersected. It averages 40 in. wide. Assays run $10

to $20 per ton. Sinking will be continued until the 500-ft.

point is reached, and it is ])robable that a mill will be

-erected before the end of summer. The Cassidy adjoins

the Empire and was re-opened about a year ago, after a

long period of inactivity. Until the present owners took

charge, the property had not been developed to any extent.

F. C. Longe is manager. Sinking at the Brunswick is

progressing rapidly, and it is expected that the comjiany

will be in a position to produce through the new shaft

before the close of 1911.

Grass Valley, April 29.

SHASTA COUNTY

The Vulcan Copper Co. has set up a motor compressor

and is erecting tanks pi-eparatory to beginning diamond-
drilling. The surface w(u-k already done has exjiosed small

bodies of high-grade ore. The Vulcan is next to the Bala-

klala.

SIERRA COUNTY

Twenty stani]>s are now at work in the Sierra Buttes

mill, and most of the ore being crushed is high grade. It

is reported that a stauip-mill will be erected on the San
Luis property, near Sierra City, during the summer. The
iGold Bluff middle fork flume, which was earned away by
a snow and earth slide, is being reconstructed.

SUTTER OOCNTV

The Xatomas Con. has bought 160 acres of the old Jop-
son place, near Nicolaus, from W. F. Sperry.

TUOLUMNE COUNTY

The Sivori brothers are driving from the bottom of a

50-ft. shaft at their claim at Cherokee, near Tuolunme, and
will shortly begin stoping to surface. The vein is 2 ft.

wide and it is estimated will mill .$50 per ton. It is the

intention of the operators to install a hoist and a small

mill in the near future. Twenty of the 60 stamps at the

Jumper are in operation, and between 80 and 100 tons

of ore is milled daily. About SO men are employed. High-
grade ore is being extracted from a new vein on the prop-
erty of the United Mines Corporation, near Tuolunme, by
Richard Rowe, the discoverer, who, since securing a lea.se,

has been driving an adit to open the orebody. The vein

is in the Dead Horse claim and is 18 in. wide. Several

tons of the ore has been taken to a nearby mill for treat-

ment.

COLORADO
CLEAR CREEK COUNTY

(Special Correspondence.)—Goodale & Co., leasing

through raise No. 10 on the Aetna vein at the Capital mine,

have foimd a 2-ft. body of $125 ore, and Fade & Co., leas-

ing througii raise No. 0, have sold 40 tons of concentrate

that netted $44 per ton. and 85 oz. of amalgam wa.s taken

off the plates. An S-in. streak of .$35 ore has been un-

covered in the drift on the Key West vein. The Gam-
betta mine on Republican mountain will ship an average of

20 carloads of zinc ore each month. The compressor

plant at the Sidney adit will be started May 1. An 18-

i». streak of .$35 ore has been found in the drift on the

Welsh vein, Ijeaveuworth mountain.

Georgetown, April 26.

LAKE COUNTY (LEADVILLE)

(Special Correspondence.)—Among our important mills

the Leadville District M. & M. Co. is treating 50 tons

per day in a wet concentration mill, and the American

Ziiu' Extraction Co. is using magnetic separation preceded

by roasting. They are shijjping 100 tons of concentrate

per day. The sulphide shipments still exceed the carbonate

and silicate of zinc in amount and importance. The average

daily i)roduction of zinc ore at Leadville is about as follows

:

Tons per day.

Zinc carbonate ore 350

Zinc sulphide oi'e 500

Zinc suphide concentrate (from mill-ore) 100

Lead ore (over 5% lead) 300

Gold, sUver. or copper ore 500

Leadville, April 25.

SAX JUAN DISTRICT

The Camp Bird is working a 12-ft. orebody to the west

of the workings on the Coronado vein. The George Craw-

ford companies, formed to take over the Yankee Girl, Gene-

see-Vanderbilt, Red Moimtaiu, Gold Lion. Blue Bell, and

the Joker adit, are to be reorganized with a reduced capital.

H. Y. Rus.sel is in charge. The Revenue mine is increasing

its output and has 180 men at work in its mine and mUl.

There are 17,000 sacks of concentrate stored at the mill

waiting for the roads to open. The rumor that the Camp
Bird will take over the Revenue property persists. It is

expected that the Mono-Baltic smelter will be blown in with-

in a few months. Now that the railroad is clear of snow the

Gold King at Gladstone has started its 300-ton mill. It is

reported that the mill of the Smniyside will be enlai^d.

SUMMIT COUNTY

(Special Correspondence.)—The Shoe Basin mines at

Argentine have cut the Peruvian vein at 1036 ft. in their

adit and have driven it 30 ft. without finding the hanging

wall. In the Colorado-Toledo mine driving is being done in

both directions on the vein found at 26.50 ft. in the adit, and

6 to 18 in. of good ore is being found. The Penn mill is

making good progress and it is expected that the two 6-ft.

Chilean mills will be ready in June. It seems likely that

this will be a prosperous season in the Montezuma and



May 6, 1911 MINING AND SCIENTIFIC PRESS 641

Arj^ntine districts; the possibility that the automatic elec-

tric railroad may be built soon is doing much to stimulate

interest.

Argentine, April 28.

TELLER COUNTY (CRIPPLE CREEK

)

The summary of Cripple Creek production for April is

as follows:

Average Gross bul-

Plant. Tons, value. lion value.

Golden Cycle (Colorado City). 27,700 $21.25 $588,025.00

U. S. R. & R. (Colorado City). 14,010 21.50 307.215.00

Portland (Colorado City) 10,000 20.00 200,000.00

Portland (Cripple Creek dis-

trict) 10,504 3.28 .34,453.12

Wild Horse 1,000 4.00 4.000.00

Stratton's Independence 10,512 3.08 32.336.96

Smelters (Denver and Pueblo) . 4,110 65.00 267,150.00

Totals 77,836 $18.40 $1,433,780.08

The dividends i)aid during the month amount to $142,.500,

distributed thus: Portland G. M. Co.. $60,000; Vindicator

€on. (i. M. Co., .$45,000; Elkton Con. M. & M. Co., .$37,500.

Two good ore-shoots have been found by lessees at the

1.50 and 250-ft. levels of the Beacon shaft. Good ore is

being taken out of the Stratton's Independence by les.sees.

In the South Burns on Bull hill, a new ore-shoot has been

found in the northern extension of the Shurtloff vein. A
15-drill l)elt-driven compressor has been ordered by the

Isabella Mines Co. Rich ore has lieen found in the Peggv,

on (Jol.l hill.

IDAHO
BOISE COL'NTT

(Special Con-espondenee. )—The Moline Mining Co., E.

F. Blain, manager, began ojierations on April 1. The 5-ft.

RLsdoM dredge, built in 1005, is handling from 1100 to

1400 y<i. per day. at an average cost of a little more than

4c. |ier yard. Three 8-hour shifts of two men each, to-

gether with one dredge-master and a roustabout, eonstitute

the crew. Steam-power is used. The 100-hp. boiler is

amply sufficient for operating the driving, pump, and head-

line engines and the hoi.sting and swinging winches. Wood
is used; the c<>nsum|>tion is six cords of 4-fl. material: the

cost delivered at the dredge being .$3.25 per cord.

W. F. Hiatt and T. Halley have 200 acres of ground
from 6 to 40 ft. deep, averaging lOc. per yard, which they

are working with one No. 2 Hendy giant. The amount of
water available is only 200 in., under moderate head. Their
active .season began March 20 and will end alx)ut June 1.

A little more than 15.000 yd. will be handled.

Plaeerville, April 27.

(Special Correspondence.)—The dredge under construc-

tion by the Yuba Construction Co. for tlie Boston-Idaho
Gold I)re<lging Co. will \te put in commis.sion about May 1.

Practically everything is completed. This is the largest

dredge to be built in Idaho and one of the second largest

built by the California company. The actual capacity of
the buclcets is 14.6 cu. ft., each of which weighs 4200 lb.

The rated capacity is 10,000 cu. yd. per day. Power is sup-

plied from the Boston-Idaho plant on the Payette river-,

the current on the main line liaving a voltage of 10.000,

which is transformed to 2200 volts for use on the boat. A
total of 810 hp. is required for the eight meters with which
the dredge is ef|uii)i)ed. The length of the hull is 125 ft.;

its draught is S ft. 6 in.; approximately 250,000 ft. of

lumber and 330 tons of metal were used in its constnic-

tion; it will dig .35 ft. below water-level; and the table

area is more than 6000 sq. ft. The ground this dredge will

work averages 22 ft. in depth, several himdred feet in

width, six miles in length, and, according to L. E. Aubrey,
1 7c. per yard.

Idaho Citv, April 27.

MONTANA
SII.VEHBOW COL'NTY

(Special Correspondence.)—The Butte mines produced,

in April, about 21,156,1.50 lb. of copper. The output of

ore and pro<lnetion of copper daily and for the month, were

:

Daily, Month, Daily, lb. Month. lb.

Companies. tons ore. tons ore. copper. copper.

Anaconda 3,525 105,700 215.025 6,450,750

Butte & Boston.. 430 12,900 25,800 774,000
Parrot 370 11,100 22,940 688,200
Washoe 360 10,800 21,960 658,800
Trenton 400 12,000 23,600 708,000
Original 650 19,500 40,950 1,228,500
North Butte .... 890 26,700 54,290 1,628,700
Coalition 900 27,000 60,300 1,809,000
Tuolumne 100 3,000 9,000 270,000
Boston & Montana 3,110 93,300 199,040 5,971,200
East Butte 380 11,400 32,300 969,000

Totals 11,115 333,400 705,205 21,156,150

While the Copper Producers Association for the pa.st

several months has showed a continued increase in the

surplus and at the same time an increase in the consump-
tion, it may be interesting to draw attention to the fact

that compared with a year ago the Amalgamated mines
produced about 1,000,000 pounds less in March of this year
and over 5,000,000 pounds less than in March two yeai-s

ago. When the production at present is compared with

that of two years ago, it will be seen that the curtail-

ment is between 4.000,000 and 5,000.000 jionnds per month,
which means a big reduction for the mines of the company,
but when it is considered that very extensive improvements
have been going on for nearly the whole of the two years,

it will be readily seen that the payroll has not been cut

down to anything like what might appear on the surface.

In fact, it would be found, if the books of the company
were examined, that the money ])aid out in improvements,

repairs, new machinery, and labor has been much greater

by a vei-y considerable amount than any previous two
years in the history of the combined mines of the district.

A large amount of this money expended will, of course,

well repay the company, as it means reduced costs and
larger i)roduction when the time comes for the operation

of the mines to their full capacity.

Mr. Stone, superintendent of the Butte-Alex Scott, is veiy

nnicli elated over the sliowing the mine has been making
since the first of the year, and is confident of even a better

.showing during the months of Ajn-il, May, and .June than

ill .lanuaiy. February, and March when the property

turned out 1,200.000 pounds of cop))er which ran 8.75%
copper. From the earnings all the operating exjjen.ses are

being met, and the cost of development, and, besides, a

goodly sum is going into the trea.suiy each month. De-

velopment work is going ahead on the 500, 1200, 1400, 1500,

and 1600-ft. levels, and some good ore is being blocked

out. Just now the company is sending on an average of

about one car of ore each day to the smelter, and it is

expected that in a few weeks this amount will be consid-

erably increased.

The Tuohnnne c(mii)any has a little less than 300 ft.

more to go to bring the shaft down to a depth of 2000 ft.

A station has been cut at the 1600 and others will be

built at the 1800 and 2000-ft. levels. Cross-cutting is now
in progress north and south from the 1600-ft. level, and

the south vein is expected to be reached in a short time.

The shii)ments of 100 tons per day to the smelter are being

maintained in addition to the development work and sink-

ing. The ore averages 9% eopjier, and from this more

than sufTicient money is derived to pay all expenses.

Butte, April 28. "

NEVADA
ESMERALDA COUNTY.

(Special Correspondence.)—The Combination Fraction

comjjany's aiuiual report shows a net opei-ating loss for

the past fiscal year of .$38,447.57, and the company has

suspended operations and has leased its ground for a period

of 15 months from April 1. The C. O. D. Con. company,

under the management of L. K. Koontz, is developing on

the 600-ft. level from the Sills shaft on the Gold Bar claim,

and two lessees are working from the same point to explore

gi'ound north, west, and southwest. It is regarded as cer-

tain that the lessees working the original Gold Bar work-
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ings and who are now sinking the main shaft to greater

depth, will erect a oO-ton reduction plant in the near future.

The Yellow Tiger is in good milling ore on the 700-ft. level.

A. A. Redmond will hegin extensive work on a group in

the southern part of the district on June 1. Lessees con-

tinue developing on the Atlanta. Blue Bell, Commonwealth,
Merger Mines, Booth, Oro, Nighthawk, Daisy, Black Butte,

and at other points in the district.

Goldfield, April 25.

HUMBOLDT COUNTY

(Special Correspondence.)—The Utah National M. Co.

has leased 28 acres on the Snowden estate, adjoining the

National Mines holdings. A 500-ft. shaft has been .started.

At the National Mines an approximate depth of 800 ft.

has been attained. The orebodies continue to show strength

and value. A .streak of quartz 1 to 2 in. wide has been

opened on the Adamson-Turner projierty on the north

slope of Winnemucca mountain that at times runs 30 to

50% gold, according to the miners. The vein in the Scor-

pion, Barrett S[)rings district, has been ojjened by a cross-

cut from the .'50-ft. level of the shaft. Prospecting in the

National and Barret Springs districts is exceptionally

active.

Wiimemncca, April 21.

NYE COUNTY

(Special Correspondence.)—The Tonopah Mining Co. is

preparing to work a portion of its holdings through the

\
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holders of the company an announeement of liis intention

of selling the property at public auction in the latter part

of May, unless the stockholders in the meantime take steps

to reorganize and pay off certain outstanding debts.

Bingham, April 26.

WASHINGTON
PERRY COUNTY

The First Thought mine at Orient has shii>ped some ore

that averages more than $2000 in gold per ton. The source

of this ore is a shoot opened recently in the main workings

at a depth of 500 ft. Knowledge of conditions in the

locality was obtained by diamond-drill exploration in the

eastern part of the property.

CANADA
BRITISH COLUJIBH

The Kootenay Central railway will give an outlet for

the iron ores on Fenwick mountain, near Bull River falls,

whicli, though of much promise, are as yet undeveloped.

Good ore has been found in the Big Tunnel near Green-

wood. The Consolidated M. & S. Co. will increase its

shipments to the Trail smelter to 900 to 9.30 tons per day.

The smelter receipts for March from the I^ Roi No. 2,

Ltd., were $34,289.

DAWSON

The Dawson Power & Light Co. is shipping 300 tons of

hea\"y machinery to its plant at Coal creek, with the ex-

pectation of mining coal on a large scale and using it to

generate electric power to be used on the Guggenheim
dredges as well as in lighting Dawson. Treadgold will

employ 1000 men this summer in dredging and hydraulick-

ing on Dominion, Sulphur, and Quartz creeks, and is ex-

pending $250,000 in erecting a power and water supply

plant on the north fork of the Klondike. It is reported that

the Yukon Gold Co. has bought a large jtart of Gold Run
creek. Extensive preparations are being made on all sides

for the summer's work.

ONTARIO

The Mareh production of the Nipissing was estimated

at a value of $185,332. The Bishop Silver Mines, at Cal-

cite lake, near Gowganda, has cut its vein at 190 ft. The
Coniagas M. Co. has declared another dividend of 6% with

3% extra, payable on May 1, making the total paid to

date 53%. The Cobalt Provincial has found a rich shoot
of ore about 40 ft. from the shaft on the 270-ft. level.

The Harris Maxwell M. Co. of Larder Lake is in litigation

with the Goldfields of Larder Lake Co. over the option
which the latter had on the former. Tlie claims of the

Haileybury Silver Co. in Deloro township, near the Phila-
delphia, haye been sold to M. T. Rowland of Arizona.

PORCUPINE

A water-supply for Porcupine is being secured from the
Porcupine river to supplement the wells. E.xeellent i)rog-

ress is being made on the T. & X. 0. railroad into Por-
cupine; .steel has been laid as far as the Frederickhouse
river and the bridge there completed. Grading has been
started north from South Porcupine toward the Dome. The
Imperial Porcupine has finished erecting its plant and has
begun work again. Work on the Porcupine Apex, adjoin-
ing the West Dome, has commenced. Tlie Briti.sli-American
Power Co. will begin construction work in June on its

power-plant at Waiwaitan Falls on the Mattagami river.

Since power wa-s delivered in Cobalt nine months after
beginning construction work there. Porcupine hopes for
an equally speedy supply of electric power.

MEXICO
CHIHUAHUA

The Cakintrella property, in San Francisco del Oro,
has been re-examined by B. V. Gordon, P. B. Butler, and
Santiago Cunningham, and it is reported that M. H.
Briggs and a.s.sociates, of I^ondon, will re-open this prop-
eily, which was closed down about four years ago. Juan
Almanzan is finding good ore in the new shaft sunk in

the foot-waN of Terrenates i)roperfy, which is next to the

Los Muertes on the Veta Colorada vein. High-gi-ade ore

has also been found in the Santa Rosalia shaft of the Iguana
which has been leased to P. B. Butler. Mr. Butler is

also dri\-ing a 1200-metre adit along the vein on the San
Francisco del Oro. Work has been resumed in the San
Cristobal at Parral. The new electric hoist is in operation.
The National Mines & Smelter Co. will repair the old

mill of the Lustre Mining Co. at Magistral. The Alvarado
M. & M. Co. has bought the properties of the Hidalgo Min-
ing Co. for .$500,000.

HIDALGO

The new cyanide plant of tlie Purissima Grande Haci-
enda Co. has turned out about 40 bars of bullion and is

working very well. R. A. Brown has charge of the en-
largement of the Guerrero mill of the Real del Monte y
Pachuca company, which has just finished constructing
Pachuca tanks at its Loreto mill and is now erecting them
at the Guerrero plant.

SONORA

(Special Correspondence.)—The Creston Colorada Min-
ing Co. has treated 42,260 tons of ore and 6600 tons of
slime since January 1, 1911. The Creston mine produced
34,633 tons of ore ; the rest came from the Colorada. Most
of the ore is from surface workings. Extensive work is

being carried on in both the Creston and the Colorada
mines. The company has discontinued exploration on the

Verde property, which was under option and was explored

by a long cros.s-cut from the Creston shaft. At the Cres-

ton mine new ore-bins are being erected. A pneumatic

hoist raises the ore 12 ft. to a landing, where it is dumped
over the grizzlies, the fine falling direct to the bin, while

the coarse goes to a gyratory-cnisher and from that into

the bin. Formerly the ore was dumped directly into the

crtishers, but the fine ore caused much trouble and lessened

the capacity of the crusher. Several buildings have been

removed and the surface stripped near the Cre.ston shaft

to furnish access to several large orebodies near the surface

which have recently been disclosed by development. The

Butters mill and cyanide plant, leased to the Creston

Colorada company, has been connected with the Creston

mine by a new tramway and is running satisfactorily. The

Creston Colorada Mining Co. is a subsidiary of the Mines

Company of America, of New York, and is operated by

that company. M. F. Perry is manager; he is also a.sso-

ciated with the Charles Butters interests in this camp and

other parts of the country, and has recently left Minas

Prietas for Salvador, Central America.

Minas Prietas, April 24.

News from Nacozari states that the Moctezunia Copper

Co. has continued at work throughout the revolutionary

troubles without molestation. A full supply of workmen
has always been available, as fiie employees of the company
are not subject to military draft, and tlie pacifically in-

clined have sought work for this reason. The Nacozari

railroad was shut down for some days while in the hands

of the rebels, but is now in operation again. The Agua
Buena, 8 miles from the Pilares mine of the Moctezuma

company, is shipping 2 cars of 3600-oz. silver ore per

month, and W. C. Humphrey is shipping a car per week

of 100-oz. ore from his mine 20 miles south of Naco/.ari.

PERU

A company headed by M. F. Porras, ex-minister of

finance, is making a detailed examination of tlie Saya-

puUo copper-silver mines and the Huayday coal mines.

It is proposed to build a railway, hydraulic power-plant,

and a 500-ton smelter. The Montebello Oreco Mining Co.,

which is operating 12 miles northeast of the Santo Domingo
mine of the Inca Mining Co. in Sandia province, has ob-

tained such good results in its small stamp-mill that it

will increase its cajjital by ,€20,000 and will build a 30-ton

cyanide plant. The San T^uis mine in the San Bueiiventura

district in Canta jirovince has slii|)])eil copper as good

as 50%; the Federico el (inuide and La Palanca are also

shipping on a smaller scale. The 150-ton blast-funuice

erected last autumn at the Fernadini smelling plant at

Huaraucaca, has been in successful ojieration ever since.
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Company Reports

ORIENTAL CON. MINING CO.

'The report of this company, whose mines are in tlie

Unsaii district, north of Seoul, Korea, shows that during,'

1910 320,707 tons of ore was milled with a s:ross yield of

$1,749,468 worth of gold and a resulting jirofit of $()2;5,670.

Dividends paid durinsj the year represented ny2% on the

capital. The company has in its employ GO Amoricans
and Eni-opeans, 150 Japanese, 500 Chinese, and 5000 Kore-
ans. The ore reserve is 8:i<S.250 tons, valued at •$.i.94S.475.

NORTH STAR MINES COMPANY
The i-eport of this company for the year ended December

.SI, 1910, shows that during that period the com]janv pro-
duced gold to the value of .$1,2.32,9.3.3.90, at a total cost for
operation and development of .$555,860.03, leaving a profit

on the year's operations of $677,073.93. Of this $7148.08
was applied to the improvement account, $36,485.82 to the
purchase of property, and $575,000 was disbursed in the

pajTTient of dividends amounting to 23% of the capital

stock ($2,500,000). The ore milled amounted to 90,110
tons, of an average value of $13,683 per ton, the total cost

for operation and development being .$6,169 per ton. The
cost of development was $0,556 and the cost of concen-
tration and cyaniding the concentrate was $6.34 per ton.

The financial statement for the period since May 1884 shows
that $510,770.37 has been e.xpended in the purchase of
additional property, ,$554,526 has been invested, and the
cash on hand amounts to $403,471.88. The income from
interest and dividends was .$44,631.05 during 1910. The
dividends which have been paid during the life of the com-
pany amount to $3,061,988.90. The development work done
during the past year has increased the amount of ore re-

serve, but the exact tonnage has not been estimated. The
sum of $52,500 has been advanced toward the preliminary-
expense of a hydro-electric power-plant project. The finan-

cial position of the company is thus seen to be excellent.

LA ROSE CON. MINES CO.

The report covers a period of seven months from June
1 to December 31, 1910, owing to changing the date of
ending fiscal year. It shows that 2,569,905 oz. of silver

was produced at a cost of 19.11c. per ounce, and sold at

an average price of 53.955c. per ounce, the profit being
65% of the gross value, compared with 56% during the

preceding year. Dividends were paid amounting to .$449,-

588, which corresponds to 10.28% per year on the book
value of the capital stock. The ore reserve at the end of
the period is given as 86,758 tons, estimated to contain silver

to the net value of $2,000,000, or "/j^, of the authorized
capital. The accounts are so presented that it is difficult

to obtain any clear understanding of them, beyond that the
La Rose Con. Mines Co. has an authorized capital of
1,500,000 shares of a par value of .$."> each, of which 1,498,-

627 shares are outstanding. The assets of the company
consist of the entire capital stock of the La Rose Mines,
Ltd., The Lawson Mines, Ltd., Violet Mining Co., and 7262
shares of University Mines, Ltd., in which latter company
La Rose Mines, Ltd., also holds 89,998 shares. La Rose
Mines, Ltd., paid dividends amounting to $475,000 during
the period under review and has a surplus on hand of
$917,803. University Mines, Ltd., made a loss during the

7-month period of $463, making its total deficit $13,436.
No balance sheets are given for The Lawson Mines, Ltd., or
the Violet Mining Co. The balance .sheet of the La Rose
Consolidated Mines Co. shows a surplus of $13,361.

ROUND MOUNTAIN MINING CO.

The report covers a period of eleven months, ended
February 28, 1911. During this period 36,252 tons was
milled of a value of $9.31 per ton, of which $S.,34 was re-

covered, or 89.64%. The ti>tal cost for mining and milling
was .$5.61 per ton, to which the expenses of litigation added
56c. per ton, a total of .$6.17, which is reduced to $6.02 by

miscellaneous earnings of 15c. per ton. One foot of de-

velopment work has been done for every 5J56 tons milled,

by which the ore reserve has been increa.sed 10.14 tons, or

approximately two tons developed for each ton milled. The
ore reserve at the end of the period under review is given

as 111,928 tons, of an estimated gi-oss value of $1,007,.3.50.

The authorized capital of the company is 1,000,000 shares

of a par value of $1 each, of which 868,066 shares have

been issued. The net earnings during the period were

$84,313, dividends 9 and 10 were paid, amounting to

$69,322, leaving undivided profits on hand at the end of

the period of $184,006; the cash on hand and bullion in

transit amounts to $60,658. The results of exploration and

development have been most satisfactory; the cross-cnt

which is being driven toward the Morrin vein is within 250

ft. of the seam, and has intersected four other orebodies,

fi'om 3 to 12 ft. in width, from which good ore has been

obtained. The placer ground belonging to the company
has been leased and a substantial profit is expected from

this source during the ensuing year. An additional ten

inches of water-supply has been secured. Additions have

been made to the mill equipment which are expected to in-

<»rease its capacity by one-fourth. It is not planned to pay

ndditional dividends until the expiration of this year.

NIPISSING MINES CO.

The report of this company for the year ended Decem-

ber 31, 1910, shows that 5,.34S,659.56 oz. of silver was pro-

duced at a cost of 14.72c. per ounce, yielding a profit of

$2,167,103, or 72.6% of the gross value." Of this $2,100,000

was paid in dividends, or at the rate of 35% per annum
on the par value of the stock of the Nipis.sing Mines Co.,

Ltd., leaving a surplus of .$8381.10. The Nipissing Mining

Co. has a surplus of $952,798.96. The estimated ore reserve

is 6,.5.52,880 tons, of a gross value of .$3,276,440. with silver

at 50c. per ounce. This does not include the mill-rock on

the dumps and in the mines. The reserve wa.s slightly

greater at the end of the year tlian at the beginning. Dur-

ing the year the cost of production has been reduced 1.6Sc.

per ounce.

The shipments during 1910 were:

High-giade ore 1531.792 Jl,317.51 12,018.152.21 73.6

Ijow-grade silicious

ore 4834.3315 88.34 427,069.68 13.6

roncentrates 319.12 456.90 145,805.27 5.3

Xuggets 13.6865 11,054.25 151.294.07 5.5

Total 6698.93 12.742. ,'!81. 33 100.0

The cost of production is analyzed thus:
Cents per oz.

Mining, including development 8-87

Concentrator 0.83

Depreciation 0.58

.Selling 5.03

General expense 0.36

15.67

Less rents and interest 0.95

Total cost of production 14.72

The allowance here made for depreciation is somewhat

scanty, even on the comparatively small capitalization of

the Nipissing Mining Co., and the Nipissing Mines Co.,

which is capitalized for 24 times the book value of the

Xipissing Mining Co., makes no further allowance for de-

preciation. The total value of the dividends so far paid

by the Nipissing Mining Co. is .$6,012,.500. and the net

value of the ore marketed has been $9,4.38.908. A small

plant, designed by Chas. Butters, has recently been erected

to test on a working scale a process for the treatment i>f the

high-grade ore in order to recover a higher percentage of

the value than is paid by the smelting company.
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Book Reviews
Any of the books noticed in this column are for sale by.

or can be procured from, the Minino and Scibntific Press.

T.^BLES FOB THE DeTERMIXATION OF MINERALS BY MeAXS
or THEIR Physical Properties, OccrBRENCES, and Asso-
ci.\TES. By E. H. Kraus and Walter Fred Hunt. Pp. 254

;

iiuloK. MeGraw-Hill Book Co., New York. Price $2. For
sale by the Mining and Scientific Press.

^Vbility to make rapid and sure determination of minerals

in the lield is an accomplishment of great value. Naturally,

there is no royal road to it, and only years of experience

lead to perfection. There are, however, short cuts to ap-

proximate determinations, and for many purposes these arc

entirely adequate. It is also possible, by use of tables to

accurately identify most of the common minerals by siniide

means. The tables prepared some twenty yeai-s ago by W.
O. Crosby have long been out of print, and except for

Frazer and Brown's 'Tables' no satisfactory substitute has

been available. The new work by Kraus and Hunt is built

oil the same general plan. Minerals are grouped by lustre

and color, and further subdivided according to streak and
hardness. The key is neces-sarily somewhat artificial, just

as was that of the old Gray's 'Botany,' but, as in the latter

iii.<e, it is simple and effective. The book is one that will

be particularly useful to those who have but meagre labora-

tory facilities and whose use for mineralogy is incidental.

H. F. B.

OiT OF Africa. By Thomas Lane Carter. Pp. 2SS.

Xeale Publishing Co., New York. Price $1.50. For sale

l)y the Mining and Scientific Press.

This book of short stories is one of the by-products of
mining, and in these days when conser\-ationists hold the

cpntrt' of the stage, all good engineers are careful of by-
lirodiicts. Mr. Carter's work has called him to many of
the uttermost parts of the earth when interesting tliuigs

wpi-e happening. Evidently, however, he is one of those
lucky individuals who has an 'experiencing nature', so that

interesting things always happen to him. In these stories

he tells some of the incidents that do not go into the report
an engineer makes to his principals, however nuich they
may have entered into his work. Ah Sin makes real to us
>omp of the dilTicnlties Rand managers had to face while
< hinese were employed, and Rub Tub will recall some camp-
lire companion to many an engineer. Prince Chala and
Tung llirr are of Africa alone, and for that we may be
thankful. That Mr. Carter put them in his book is also a

matter for gratitude, as we would rather meet them there
than in thicket or compound. The stories are simple, direct,

and interesting. Some day we hope Mr. Carter will give
us a companion volume telling what he has seen and heard
in Central America. In the land where, according to O.
Henry, Confederate currency will still do in a pinch, he
should have found good material. H. F. B.

Metallurgy of the Common Metals, Cold, Silver,
Iron, Copper, Lead, and Zinc. By Leonard S. Austin.
Thinl Edition. Pp. 521 ; TU., index. Mining and Scientific
Press. San FrancLsco. The Mining Magazine, London, 1911.
Price .$4.

The third edition of this well-known woik, which has
.just come from the press, includes much new matter, par-
ticularly with regard to sintering, reverberatory smelting of
copper ores, ba.sic converters, and cost of plant and equip-
ment. In addition, the material has been rearranged and
systematically and carefully revi.sed. While the general
s<'of)e and character of the book remain unchanged, much
of the material in it has been entirely rewritten. A number
of illustrations have been re-drawn, and others added. All
the.se things greatly improve an already good book, and will

add to its usefulness. The hook remains essentially a dis-

<'ussion of the common principles of smelting, with illus-

tration drawn from practice, and is well adapted to general
use as a t«xt. Mr. Austin is to l)e congratulated on the

<icmand for his work which comjiels the issuing of a third
edition. H, F. B.

Recent Publications

A Geographical Report on the Franz .Iosef Glacier.
By J. M. Bell. New Zealand Geol. Sun-, 14 pp.; ill., map.

Biennial Report, Board of Geological Sihsvey op
Washington. 24 pp., maps. Olympia, Wash., 1910.

The Coke Industry of the United States as Related
to the Foundry. By Richard Moldenke. Bull. No. 3 Bu-
reau of Mines. .32 pp. Washington, 1910.

CiD Mixing District of Davidson County, North Caro-
lina. By Joseph E. Pogue. Bull. No. 22, N. C. Geol. and
Econ. Suit. 144 pp.; ill., maps. Raleigh, 1910,

Chrysotile-Asbestos, Its Occurrence, Exploitation,
Milling, and Uses. By F. Cirkel. Department of Mines,
Canada. Second edition, enlarged. 31(5 i)p. HI., maps.
Ottowa, 1910.

Report of the Director of the Mint. 135 ])p. Wash-
ington, 1911. Replete, as usual, with tables and data of
wide interest of producers of gold and silver and students
of monetary problems.

Illinois State. Gfx)logical Survey Yearbook fob 1909.
Frank W. DeWolf, Acting Director. Bull. No. 10. 402 pp.,
maps. Urbana, 1910. A general report on the work of
the year with especially interesting papers on the zinc, oil,

and coal deposits of the State.

Tiik Fi>ow of Heat Through Furnace Walls. By Wal-
ter T. Ray and Henry Kreisinger. Bull. No. 8, Bureau of
Mines, 1911. 32 pp., diagrams. This contains an intei-est-

ing and useful summary of the results of the investigation

of this subject in connection with the studies on combus-
tion of fuels, made by the Bureau of Mines.

JIanufactube of Roofing Tiles. By Woolsey Garnet
AVorcester. Geol. Surv. Ohio. Ser. 4, Bull. 11. Pp. 476.

III., index. Columbus, 1910. Another of the excellent

studies of technology of the clay-working industries, made
by the Ohio Survey; written in collalxn-ation with Edward
Orton, Jr., and owing much to his inspiration and careful

editorial work.

The following publications have recently been issued by
the United States Geological Survey

:

'Annual Report of the Director of the United States Geo-
logical Sun-ey for the year ended June 30, 1910', George
Otis Smith, 130 pp.; 'Mineral Products of the United States

for the years 1900-1909', 20 by 30 iiL ; 'Well-Drilling Meth-
ods', Isaiah Bowman. 1911, 1.39 pp., ill.; 'Advance Chap-
ters from Contributions to Economic Geology', Part II,

'Mineral Fuels', by Charles Butts, M. R. Campbell, E. G.

Woodiiiff, C. T. Lupton, J. S. Diller, M. A. Pishel, H. E.

Gregory, and A. C. Veatch, Bull 143-B, 1911. 103 pp., ill.,

maps; 'The State Geological Surveys of the United States',

compiled under the direction of C. W. Hayes, 1911, 177

pp, ; 'Results of Spirit-Leveling in Delaware, District of

Columbia, Maryland, and Virginia, 1896 to 1909, inclusive',

R. B. Mai-shall, Chief Geograpiier, pp. 74, Washington,

1910; advance chapters from 'Mineral Resources of the

United States, 1909'; 'Production of Graphite in 1900',

Edson S. Bastin. pp. 1.34; 'Production of Copper in 1909',

B. S. Butler, pp. 34; 'Manufacture of Coke in 1909', Ed-
ward W. Parker, pp. 57; 'Production of Sulphur and

Pyrite in 1909', W. C. Phalen, pp. 14; 'Production of Peat

in 1909', Charles A. Davis, pp. 6; 'Production of Salt and
Bromine in 1909', W. C. Phalen, pj). 25; 'Lead in 1909,

Smelter Production', C. E. Siebenthal, pp. 25; 'Production

of Coal in 1909', Edward W. Parker, pp, 195; 'Zinc and

Cadmium in 1909, Smelter Production', C. E. Siebenthal,

PI). 24; 'Production of Monazite in 1910', Douglas B. Ster-

rett, pp. 6.
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Decisions Relating to Mining
Specially reported for the Mining and Scientific Press.

Conveyance of Coal Land Held by Adverse Possession

A pei-son in the adverse possession of mineral lands, but

without paper title, and before such advei-se ))ossession had
continued for the statutory period, conveyed the eoal under
sucli land for a valuable consideration to a third person.

While such a conveyance would convey no title as against

the legal owner, yet wjiere the grantor subsequently ac-

quired a valid title by a continuance of such adverse pos-

session for the statutory period, he would then hold the legal

title to the eoal in trust for the grantee to wlioni it had
been previously deeded and he could then be compelled to

execute a valid conveyance for the eoal.

Jordan v. Chambers, (Penn.) 75 Atlantic 956. Jan.

1910.

Possession of Surface After Severance of Minerals

The right to go upon land to mine and drill for gas and
oil is not defeated by covenants for quiet po.ssession in the

conveyance of such land where the gas and oil are excepted.

as covenants in a deed that are plainly intended to defend
that which has been granted are only co-extensive with the

grant, and mere possession of the surface of land is not pos-

session of the oil and gas in place, where there has been a

severance of title. Wliere oil and gas have been severed in

title from that of the land under which they are, they are

not in possession of the owner of the surface unless he takes

actual physical possession of them, as by drilling wells.

Kiser v. McLean, (W. Ya.) 67 Southeastern 725.

March 1910.

What Constitutes a Mining Lease

A lease of a tract of land for a term of ten years by
whicli the .lessee agreed to mine the same and sell the min-
erals produced, and pay the lessor a percentage of the pro-

ceeds as royalty, was a mining lease which gave the lessee

no property rights in the ore under tlie land excepting such

as he should mine and sell within the terms of the lease,

and such lessee could not maintain an action against a tres-

passer who mined and removed ore from the premises during
the stated term for the recovery of the value of the ore

taken, but was entitled to recover damages only to the

extent of the actual injury.

Providence Mining & MUling Co. v. Nicholson, 17S

Federal 29. Feb. 1910.

Construction of Lease of Mine—Exclusion of Lease

The owner of a placer-mining claim leased the same to

another for a term of years with the right to work tlie same
and take mineral therefrom, paying the lessor a percentage

of its value as its royalty during the entire term. The lease

expressly provided that time was of its essence, and that

the lessee should at once enter upon and work and mine
the claim steadily and continually during the mining sea-

sons, and that the lessee sliould do the necessary representa-

tion, and should keep a true account of all clean-npg. Before
the expiration of the first year the lessor wrongfully ex-

cluded the lessee from the claim and prevented him from
working it during the entire remainder of the term. In

an action by the lessee for an injunction and damages, the

United States District Court of Alaska held that the lease.

in addition to being a demise of the mining claim for the

term stated, also vested the lessee with the right to become
the owner of the mineral therein on condition that it be
extracted and converted into personalty during such term,

and having wrongfully prevented the lessee from complying
with such condition, the lessor thereby waived or estoi^ped

himself from exercising the right of excluding the lessee

from the claim until the expiration of the term, and until

he had a reasonable time to extract the ore he had contracted
to purchase. It was also held that a court of ecpiity had
power to protect the lessee by injunction where the act of
the lessor would result in irreparable injury.

Halla V. Rogers, 176 Federal 709. Feb. 1910.

Persona!
Professional men are invited to send news of their engage-

ments and travels. Such news is interesting to friends.

R. H. Elliott is in San Francisco.

W. A. Scott is at Spokane, Washington.

F. G. FORESHAW is tem]>orarily in London.

S. F. Shaw has returned to New York from London.

J. Parke Channino has returned to New York from'

Arizona.

B. B. Lawrence has left New York for s<ime weeks iik

the West.

E. M. Hahilton has gone to England for a three nionth.s-

vacation.

Albert Burch has returned to San Francisco from (johl-

field, Nevada.

W. S. NOYES has returned to San Franeiseo from Texas,

and Colorado.

Victor E. Tull has gone to the Tubal-Cain mine, in

Washington, for the summer.

Edward M. McIlvain has been elected president of the

Universal Vanadium Company.

F. W. Bradley will leave San Franeise* May 13 to spemt

the summer in Idaho and Alaska.

J. Malcolm Maclaren has gone to Porcupine, Ontario,

from which place he will go to London.

Rupus M. Bagg has been elected professor of geology ii«

Ijawrence University, Appleton, Wisconsin.

W. G. Anderson is now with the Negociacion Minera La

Fe y Anexas, at Guadalupe, Zacatecas, Mexico.

Desaix B. Myers will be at Chloride, Arizona, for tlie

next thirty days engaged in mine examination.

A. D. Foote has been in southern California and is in

San Francisco recovering from an attack of neuritis.

C. COLCOCK Jones has removed his office from the Henne
Iniilding to 1001 Trust & Savings building, Los Angele.s.

F. L. Sizer is acting manager at the Balaklala smelter as

well as mine, E. B. Braden being now general manager.

Mark R. Lamb is manager for the Allis-Chalmers Co.

in South America and has established liis otlice at Santiag<i.

Chile.

H. W. Edjiondsox, for the i)ast five years general supei--

intendent for the Rio Plata Mining Co., has resigned, and

lias been succeeded by A. H. Prior, formerly cyanide super-

'I'li'iident.

Courtenav 1)e Kalb has been made a member of the

Committee on Explosives of the Eighth International Con-

giess of Applied Chemistry, which will meet at Washing-

ton, September 1912.

11. R. IIOLBROOK, formerly of tlie Balaklala Consolidate*?

Copper Co., Coram, California, has accepted a position as

chief chemist for the Mexican-American Smelting & Refin-

ing Co., at Guaymas, Mexico.

Hknry R. Cobleigii has resigned as mechanical editor

of The Iron Age. which jiosition he has held for the la.«t

seven years, to take charge of advertising and publicity

of the International Steam Pump Co., with an office at

115 Broadway, New York City.

The San Francisco Section of the Mining and Metal-

lurgical Society of America met following dinner at

Techau's Tavern, May 1. Messi-s. S. B. Christy. C. W.
Merrill. F. W. Bradley. J. B. Keating, A. D. Foote. Doug-

las Waterman, W. S.Noyes. T. T. Read, B. B. Meek, and

H. F. Bain were present. The subject of mine inspection

was discussed.

On Thursday. May 4. 1911. the Bunker Hill & Sullivan

M. & C. Co. paid dividend No. ItU of $81,750. Thi.x makes

the total amount of dividends paid $12.701,85».
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Market Reports

LOCAL. METAL PRICES.
San Francisco, May 4.

Antimony 12-125^c
;

QulcksUver (flask) 46.50

Electrolytic Copper 14-15!4c
J

Tin 45-46}4c

Pig Lead 4.76-&70c ! Spelter 7—7?i,c

Zinc dust, 1400 lb. casks, per 1001b., small lota»9.50-9.7B;larger7B0—8.60

METAL PRICES.
By wire from New York.

Average daily prices in cents per pound.

Electrolytic
lUate. Copper. Lead.

Apr. 27 12.00 4.40

" 28 12.00 4.40

" 29 12.00 4.40

" 30 Sunday.
Hay 1 12.00

" 2. 12.00

" 3 12.00

Spelter.

6.38

5.38

5.38

No market.
4.40 5.S8

4.40 5.38

4.40 5.38

SUver,
per oz.

64

B3%

6SJi

B3H
63^

ANGLO-AMERICAN SHARES.
Cabled from London.

Apr. 27.

£. s. d.

Camp Blrd_ 1 12 1^
El Oro 1 4 6

(Bsperanza _ 1 12 6

Dolores 1 5

•OrovUle Uredging 5 9

Mexico Mines. 7 8 9

Tomboy 15 3

(By courtesy of W. P. Bonbright ft Co., 24 Broad St.,

Mays.
£ B. d.

1 14

1 4 6

1 13 9

1 6

5

7 12

15

, N.

9

6

6

T.)

MINING STOCK QUOTATIONS—NEW YORK.
(By wire from Catlin & Powell Co.. New York.)

Closing prices,

May 3.

Amalgamated Copper t 63}^

A. S. A R. Co 75J4

Braden Copper 4

<B. C. Copper Co BJi

Butte Coalition 17%
Chlno 24>4

Davis Daly 1%
iDobie 3

Dolores 5>i
First National 1%
Toley O'Brien 1%
Glroux _ fl^

•Goldfleld Con gJ4
Greene-Cananea.. e%
Guanajuato Con %
Ilolllnger U%
Inspiration T%
Kerr Lake „ 8%

Closing prices.

Mays.
La Rose I 45,;

Mason Valley 8X
Miami Copper 19J^

Mines Co. of America _ 5'4

Nevada Con 18^
Nevada Utah %
Nlplsslng lOJi

Ohio Copper l^
Kay Central _ 1%
Ray Con n%
South Utah %
Superior A Pittsburg 14%
Tenn. Copper V!%
Trinity 3Ji
Tuolumne Copper ., _ *%
United Copper _ sy,

Utah Copper.... 46Hi

Yukon Gold „ 37^

COPPER SHARES—BOSTON.
Closing prices.

May 4.

Adventure. t 5%
Allouez 31

Atlantic 6
Calumet A Arizona _ 81

Calumet A Heola 480

•Centennial. 12

Copper Range _ 80}<

•Daly West _ 4>i
Franklin 9>4
•Granby. 32%
•Greene Cananea, ctf. 6

Isle-Royale W/i
La Salle 3Ji
Mass Copper _ 6

(By courtesy of J. C.

Closing prices.

May 4.

Mohawk t 38

North Butte 28

Old Dominion 39>i
Osceola lOO

Parrot iij^

Santa Fe yi
Shannon _ loi^

Superior & Pittsburg 14^
Tamarack 38

Trinity 3?i
Utah Con _ uy^
Vlctorlji ij^

Winona 6Vj
Wolverine _ 107%

Wilson, Mills Building.)

Associated OU 151.00

BayClty (New Stock) .48

Brooksblre 1.47

Caribou (New Stock) 1.26

Claremont 1.25

Coallnga National .20

•('ons. Midway .15

Cresceus 20

.De Luxe 1.20

Km plre 1.45

Rnos _ .52

Maricopa National .28

Monte Cristo 2.06

Nevada Midway. 16

•iJccidental. 15

.i'aclflc States Petroleum 26

OIL SHARES
San Francisco, May 3.

Palmer i.87

Palmer Union { .64

Peerless 4.00

Premier .63

Producers 2.fj0

Republic ;„ 45

Bauer Dough 1.40

Silver Tip 1.00

8. & K. McKlttrick 13.00

8. W 4 B. .20

Sunset .Monarch .62

Turner 1. 10

ITiilted oil 8S

Wolverine .40

W. K. Oil 2.60

Yellowstone .16

(By courtesy of San Francisco .Stock Exchange.)

COMSTOCKS"

San Francisco, May 3.

Alpha 9 .02

Alta 10

Andes _ .20

Belcher 90

Brunswick Chollar 20

Brunswick Potosl 20

Bullion 10

Chollar 16

Con. Virginia 1.32

Crown Point 76

Gould 4 Curry 18

Hale <t Norcross , 28

Julia „ 45

Justice „ 14

Kentuck 14

Mexican 6.12

Occidental -65

Ophlr 1.92

Overman 35

Potosl .26

Savage 35

Scorpion .48

Seg. Belcher 19

Sierra Nevada -67

Union.. 1.92

Utah .18

Yellow Jacket 40

(By courtesy of San Francisco Stock Exchange.)

SOUTHERN NEVADA
San Francisco, May 4.

AUanta t -10

Belmont 6.07

Booth 07

Columbia Mtn 03

Combination Fraction „ .08

Florence 1.65

Goldfleld Con _ 6.13

Gold Kewenas 05

Jim Butler 28

Jumbo Extension 28

MacNamara 12

Mayflower t .04

Midway 28

Montana Tonopah 85

Nevada HUls 3.15

Pittabxirg Silver Peak 65

Round Mountain .58

Sandstorm Kendall 08

SUver Pick 04

Tonopah Extension 1.05

Tonopah ofNevada 6.25

West End 55

(By courtesy of San Francisco Stock Exchange.)

Current Prices For Chemicals

(Corrected monthly by Braun-Knecht-Helmann Co.)

Prices quoted are for ordinary quantities in packages aa

speclfled. For round lots lower prices may be expected,

while in smaller quantities advanced prices are ordinarily

charged. Prices named are subject to fluctuation. Other

conditions govern Mexican and foreign business.

Mln. Max.

Acid, sulphuric, com'I, 66°, drums, 100 lb J0.80 »1.00

Acid, sulphuric, com'I, 66°, carboy, 100 lb 1.00 1.50

Acid, sulphuric, C.P., 9-lb. bottle, bbl., lb 0.13 0.18

Acid, sulphuric, C.P., bulk, carboy, lb 0.09 14 0.12

Acid, muriatic, com'I, carboy, 100 lb 1.60 2.00

Acid, muriatic, C.P., 6-lb. bottle, bbl.. lb 0.15 0.20

Acid, muriatic, C.P., bulk, carboy, lb 0.10 V4 0.15

Acid, nitric, com'I, carboy, 100 lb 5.25 6.50

Acid, nitric, C.P., 7-lb. bottle, bbl., lb 0.16 0.22

Acid, nitric, C.P., bulk, carboy, lb 0.12^4 0.15

Argols, ground, bbl., lb 0.20 0.25

Borax, cryst. and cone, bags, 100 lb 2.75 3.85

Borax, powdered, bbl., 100 lb 3.00 4.00

Borax glass, gd., 30 mesh, cases, 100 lb., tin

lined 10.00 13.00

Bone ash, 60 to 80 mesh, bbl., 100 lb 4.50 5.50

Bromine, 1-lb. bottle, lb 0.55 0.65

Candles, adamantine, 12 oz., 40 sets to case.. 3.50 4.15

Candles, adamantine, 14 oz., 40 sets to case.. 4.00 4.55

Candles, Stearic, 12 oz., 40 sets to case 4.95 6.50

Candles, Stearic. 14 oz., 40 sets to case 4.65 5.20

Clay, domestic flre, sack, 100 lb 1.50 2.00

Cyanide, 98 to 100%, 100-lb. case, lb 0.20% 0.24?4

Cyanide, 98 to 100%, 200-lb. case, lb 0.20 0.24

Cyanide, 127-129%, 100 lb. case, lb 0.27H 0.28V4

Cyanide, 127-129%, 200-lb. case, lb 0.26% 0.27H
Lead acetate, brown, broken casks, 100 lb 8.75 9.00

Lead acetate, white, broken casks, 100 lb 10.00 10.25

Lead acetate, white, crystals, 100 lb 11.75 12.25

Lead. C.P., test., gran., 100 lb 13.00 15.00

Lead, C.P., sheet, 100 lb 15.00 18.00

Litharge, C.P., silver free, 100 lb 10.50 13.00

Litharge, com'I, 100 lb 7.50 9.00

Manganese ox., blk., dom. in bags, ton 20.00 25.00

Manganese ox., blk., Caucasian, in casks, ton. 45. 00 50.00

(85% MNO,—%% Fe)
Nitre, double ref'd. small cryst., bbl., 100 lb.. 7.00 8.00

Nitre, double ref'd, granular, bbl., 100 lb 6.50 7.50

Nitre, double ref'd, powdered, bbl., 100 lb 7.25 18.00

Potassium bicarbonate, cryst., .100 lb 12.00 15.00

Potassium carbonate, calcined, 100 lb 16.00 18.00

Potassium permanganate, drum, lb 0.11 0.12^
Silica, powdered, bags, lb 0.03 0.05

Soda, carbonate (ash), bbl., 100 lb 1.50 1.75

Soda, bicarbonate, bbl.. 100 lb 2.00 2.50

Soda, caustic, ground, 98%, bbl., 100 lb 3.15 3.50

Soda, caustic, solid. 98%, bbl., 100 lb 2.6.i 2.85

Zinc shavings, 800 fine, bbl., 100 lb 10.50 11.50

Zinc sheet. No. 9— IS by 84. drum^JOO lb 9.25 10.25
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Current Prices for Ores and Minerals

(Corrected monthly by Atkins, Kroll & Co.)

The prices are approximate, subject to fluctuation, and to

variation according to quantity, quality, and delivery re-

quired. They are quoted, except as noted, f.o.b. San Fran-
cisco. Buying prices marked'.

Mln. Max.
Antimony ore, 50%, per ton '$20.00 J25,00
Arsenic, white, refined, per lb 0.02 0.02%
Arsenic, red, refined, per lb 0.06% 0.07^4

Asbestos, according to length and quality of
fibre, per ton : 100.00 .TSCOO

Asbestos, lower grades, per ton 10.00 100.00
Asphaltum, refined, per ton 15.00 20.00
Barium carbonate, precipitated, per ton 42.50 45.00
Barium chloride, commercial, per ton 42.50 47.50
Barium sulphate (barytes), prepared, ton.. 20.00 30.00
Bismuth ore, 10% upward, per ton •75.00 upward
Chrome ore, according to quality, per ton... 10.00 12.50
China clay, per ton 15.00 20.00
Cobalt metal, refined, f.o.b. London, per lb.. 2.50

Coke, foundry, per 2240 lb 15.00 17.50

Diamonds:
Borts, according to size and quality, per
carat 2.00 15.00

Carbons, according to size and quality,
per carat 75.00 100.00

Feldspar, per ton 5.00 25.00
Firebrick:

Bauxite, per M 175.00

Magneslte, per M 190.00 275.00
Silica, per M 42.50 47.50

Flint pebbles for tube-mills, per 2240 lb 15.00 25.00
Fluorspar, .per ton 10.00 15.00

Fullers earth, according to quality, per ton. 20.00 30.00
Gilsonite, per ton 35.00 40.00

Graphite:
Amorphous, per lb 0.01 0.0214
Crystalline, per lb 0.04 0.13

Gypsum, per ton 7.50 10.00
Infusorial earth, per ton 10.00 15.00
Magneslte, crude, per ton 7.50 10.00

Magneslte, dead calcined, per ton 22.50 27.50
Magneslte, brick (see firebrick).'

Manganese ore, oxide, crude, per ton 10.00 25.00
Manganese, prepared, according to quality,

per ton 40.00 120.00
Mica, according to size and quality, per lb. . 0.05 0.30
Molybdenite, 95% MoSo, per ton 400.00 500.00
Monazite sand (5% thoria), per ton 150.00 200.00
Nickel metal, refined, per lb 0.45 0.60

Ochre, extra strength, levigated, per 100 lb. 2.25 3.25
Platinum, native, crude, per oz 25.00 30.00
Scheelite (see tungsten ore).
Sulphur, crude, per ton 15.00 25.00
Talc, prepared, according to quality, per ton. 20.00 50.00
Tin ore, 60%, per ton 450.00 475.00
Tungsten ore, 65%, per ton 520.0* 550.00
Vanadium ore, 15%, per ton 200.0* 250.00
Wolframite (see tungsten ore).
Zinc ore, 50% up, per ton »15.00 20.00

Commercial Paragraphs

The Pittsburgh Testixg IjAbohatorv has moved into

its new building at the corner of Seventh and Bedford
avenues, Pittsburgh, Pennsylvania.

The Universal Vanadium Co. has been incorporated to

act as selling agents throughout the world for ferro-vana-

dium, manufactured by the American Vanadium Co. of Pitts-

burg. It will act in con.junc.tion with the Vanadium Sales
Co. of America. Edward M. Mel I vain, 30 Chun-h .street,

is president.

The Lunkenheimer Co. has recently opened a new
branch store at 138 High .street, Boston. Wni. W. Beal Ik

in charge.

The name of the Constant-Herzig Co. has been diangcd
to the C. L. Constant Co. The offices of this well known
firm of engineers and assayei-s remains at 42 New street.

New York City.

Stephkns-Adamson Mfo. Co.. of Aurora, Illinois, has
opened a branch office at 303 Abington building, Portland.

Oregon, under the charge of R. O. Cornell, and will be a

hirge factor in the building of conveying, tran.siuission. and
.screening maehineiy in the Northwest. The coini)any has

recently completed at Aurora, Illinois, a large new steel

shop which will give added facilities. Mr. Coniell was
formerly in the company's engineering and later in the

sales department in the main office.

American Institute of Mining Engineers

The following itinerary is provisionally announced for

the fall meeting, subject to su«h changes and additions as

may be made by the local committee or by the management
in charge of transportation

:

Saturday, Sept. 30, Lv. Chicago 8 p.m.: Tuesday. Oct. 3.

Arr. Grand Canyon 8 a.m.; Wednesday, Oct. 4, Lv. (irand

Canyon 7:30 p.m.; Thursday, Oct. 5, Arr. Los Angeles 2:3(1

p.m., via A. T. & S. F. railroad. Sunday. Oct. 8, Lv. IjOs

Angeles 3 a.m. ; Sunday, Oct. 8, Arr. Santa Barbara 7 a.m.

;

Sunday, Oct. 8, Lv. Santa Barbara 11 p.m.; Monday, Oct.

9, Arr. Del Monte 8 a.m. ; Tuesday, Oct. 10, Lv. Del Monte
4 a.m. ; Tuesday, Oct. 10, Arr. Sau Francisco 7a.m., via

Soufliern Pacific railroad.

Tuesday, Oct. 17, Lv. San Francisco 10 :40 a.m., ria

Southern Pacific railroad. Wednesday, Oct. 18, Lv. Ogden
2:30 p.m. via Union Pacific railroad. Thursday, Oct. 10,

Lv. Omaha 11:30 p.m., C. M. & St. P. railroad: Friday.

Oct. 20, Lv. Chicago 1 p.m., via Chicago. Milwaukee & St.

Paul railroad.

Japan E.xccrsion.—Tuesday, Oct. 17, Lv. San Francisco

1 p.m.; •Sunday, Oct. 22. Ait. Honolulu, H. I.; Monday.

Oct. 23. Lv. Honolulu, H. I.; Friday, Nov. 3, Ait. Yoko-

hama, Japan, via steamship Manchuria of the Pacific Mail

Steamship Company.
pjighteen-day excursion in .Japan, including Tokio: Nikko

and Chuzenji district; Tokio, Kamakura, and Hakone;
Kioto, Nara, Osaka. Kobe, etc.; Ikuno Silver-Mine; Miya-

jima, Imperial Steel AVorks, Yawata. Kiushu. Miike Col-

lier>', Tokio, or Yokohama.
Tuesday. Nov. 21, Lv. Yokohama; Thursday. Nox-. 30.

Arr. Honolulu; Friday, Dec. 1, Lv. Honolulu; Thursday,

Dec. 7. Arr. San Francisco, via S.S. Sibiria, P. >L S. S.

(^omi)any.

Friday, Dec. 8. Lv. San Francisco 10:40 a.m. via' H. P.

railroad. Saturday. Dec. 9. Lv. Ogden 2:30 p.m. via U. P.

railroad. Sunday. Dec. 10. Lv. Omaha 11 :30 p.m. via C. M.
& St. P. railroad. Monday. Dec. 11. Arr. Chicago 1 p.m.

via C. .M. & St. P. railroad.

The Goldfield Consolidated Mines Co.

. The <|uarterly report of the general sMperintendent is as follows

:

January. February. March. Total.

(approx.).

Dry tons treated . . .
., 27.192 23,675 25.814 7().()8l

Value recovered .$742,980.28 .1;9l3.t)84.43 .fl .(140.000.00 $2.t)9().(i(;4.7l

Operating cost 185.592.48 175.708.80 212.000.00 573,30L2S

Construction cost 4,760.S;5 18,fi50..59 3,000.00 2(),411.44

Total costs 190,353.33 194.359.39 215.000.00 .599.712.72

Net profit 552,626.95 719.325.04 825,000.00 2.09l).951 .99

The cash balance of the compaiiy on March 31 was .f2.780.989. After paying a dividend of iVtc. per share,

being the regular quarterly 30c. dividend plus an extra 20c. dividend, the cash balance will be approximately $1.(500.000..



' Science has no enemy save the ignorantc

Ba 9fiCl VOLUME 102
flU. £091 NUMBER 19 SAN FRANCISCO, MAY 13, 1911

THREE DOLLARS PER ANHUM
Sinele Copies, Ten Cents

MINING AND SCIENTIFIC PRESS
ESTABLISHBD MAY 24, 1860.

CONTROLLED BY T. A. RICKARD.

H. FOSTER BAIN - ~-
- ^ ... - EDITOR

THOMAS T. READ ... - ASSOCIATE EDITOR
COURTENAT DE KALB - - EDITORIAL CONTRIBUTOR

SPECIAL CONTRIBUTORS:
Leonard S. Austin. H. C. Hoover.
Francis L. Bosqui. .

James F. Kemp.
R. Gilman Brown. C. W. Purlngton.
T. Lane Carter. C. F. Tolman, Jr.

J. Parke Channlng. Walter Harvey Weed.
J. R. Flnlay. Horace V. WlnchelL
F. Lynwood Garrison. Lewis T. Wrlglit.

PUBLISHED WEEKLY
BY THE DEWEY PUBLISHING COMPANY AT

6«7 HOWARD STREET. SAN FRANCISCO.
Telephone: Kearny 4777. Cable Address: Pertusola.

Code: Bedford McNeill (2 editions).

BRANCH OFFICES:
CHICAGO—734 Monadnock Bdg. NEW YORK—29 Broadway.
LONDON—The Mining Magazine, 819 Salisbury House. E. C.

Cable Address: OUgoclase.

ANNUAL SUBSCRIPTION:
United States and Mexico t3
Canada $4
Other Countries in Postal Union 21 Shillings or }5

News Stands, 10c. per Copy.
On Library Cars of Southern Pacifle Coast Trains.

L. A. GREENE Business Manager

Bntered at San Prancitco Poatoffice at Second-Claf Matter.

TABLE OF CONTENTS
KUITOKIAI.: Pag.-

Notes 549
Federal Aid for Mining Schools 650
Wanted.—Mines 651

AKTM'I,K»!
Operation of the Goldfi'eld Consolidated Mill

J. W. Hutchinson 652
Filling Mine Workings Charles Enzlan 654
The Bugbear of Gold Charles Sewell Thomas, Jr. fijr,

Manganlferous Silver Ores 656
Ruby Mines of Burma John L. Cowan 657
Rand Metallurgical Improvements. R. W. Schumacher f,5l)

Barytes as a Pigment 65S
Trolley Protection 659
Roasting at Kalgoorlie M. W. von Bernewltz 660
Oil-Land Withdrawn (561

Improvements In Assaying Abbot A. Hanks 662
Ooldfleld Consolidated 6C4
Copper Producers' Association Report 665
Foreign Visible Copper Supply 66.'.

Cobalt Sliver Production 665
Sons of Gwalla Mine 665
Railway Operating Costs and Revenue 665
British Columbia Land Titles 665
New York Copper Gossip 666
Blue-Print I-'illng-Case 668

mscujisioift
Gold Nuggets of California Wm. F. Cashman 667
Hardening and Tempering Drill Steel

Lorenz von Schoen 667
Cobalt District. Ontario L. S. Ropes 667
Republic Mining District M. H. Joseph 667
Surface Indications of'Ore-Shoots In Depth

„„„„„ W. H. Storms 66S
COS1CKXTRATI3.S 666

.SPECIAL rOKRBSPOKDEl.N'CK 669

OKNKRAI, MINING NEWS 673

Parsonal 678
Market Reports 678

EDITORIAL

"P'lGrHT stenographers, it is said, are employed by Mr.
-LJ George Graham Rice in his efforts to boom Porcupine.

If the supply of white paper lasts, this should secure to

everyone a chance to lose money.

TI)OSTAL savings banks are proving popular. At Bisbee,
A Arizona, $2000 was deposited on the first day the

ofHce was open. At Globe and elsewhere in the mining
i-egions the new system affords great convenience.

STATE AID in metallurgical research has been under-

taken in Colorado, where an ore-dressing and metal-

lurgical laboratory designed primarily for testing and re-

search rather than instruction, is being built at the School

of Mines at Golden.

"r\UST from portland cement-making plants in California
J--' has been making trouble for orange growers, and in-

junction has been granted against one of the large cement

mills in southern California. It is understood that the

Cottrell process will be tried, and in many particulars the

situation seems especially to favor its success.

OUR attention has been called to an error in our article

describing the El Oro steel spud. Mr. W. S. Noyes
modestly disclaims credit for the design, which it seems was
made by Mr. J. B. Hardy of the Indiana Machine Shop.

Fortunately in this, as in other good pieces of work, there

is credit enough to go around. The spud, by the way, is

attracting much favorable comment from dredging men.

GERMAN coal mine owners are making systematic efforts

to increase their foreign trade and are meeting with

good success, 58 cargoes having cleared from Rotterdam

alone in March. When accessibility and quality of coal

are taken into account the field seems even more open to

Americans than Germans and the large surplus capacity

of our collieries could be thus utilized with great advantage

to many local industries.

ALASKAN railways are not under control of the In-

terstate Commerce Commission and there is no local

i)ody corresponding to a State Commission. When ship-

pers desired to object to rates over the White Pass & Yukon
route, Canadian authorities were the only ones competent

to act. Attention has been called to the matter at Wash-

ington and it is probable that the authority of the Inter-

state Commerce Commission will be extended.

ARMY MEDICAL OFFICERS have good reason to feel

proud of their record in connection with the mobiliza-

tion of United States troops this year. A division of

18,000 men lias now been in the field over two months,

during which time there has been much rain and bad

weather, and yet the percentage of men on the sick list is

less than before the men were mobilized. The contrast with

conditions in 189S is inspiring. Incidentally, mining en-

gineers, who must so often be responsible for the health

of numerous subordinates, would do well to study thor-

oughly the methods and results of the army doctors.
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ENGLISH is a language having many mutations. Our

British cousins always 'amalgamate' companies when

in the United States they would be 'consolidated.' Similar

differences give point to the announcement in a shop win-

dow on the Rue de Rivoli : "English spoken and American

understood." A friend in Arizona sends the following as an

example of English as sometimes written by an earnest

aspirant for American citizenship : "Wey hat too houst

10 cars of wast of the track be for wey could stort on the

ore it was 20 minnets too nine befor wey get cleant oup."

AUTOMOBILE extravagance has been charged with

many of the ills of society lately, but the latest is

the well-attested fact that in the last year delivery of

mining machinery on time became impossible because of

the demand for mechanics in the automobile plants. One
manufacturer employing ordinarily 1800 men was only

able to hold an average of 1400 through the season. The
profits in automobile-making are so large as to permit

payment of wages impossible in the manufacture of stand-

ard articles, and serious losses have already resulted.

GLYCERINE is an essential constituent of the high

explosives used in mining. In the past the supply has

been obtained as a by-product of soap and candle-making,

but with the increase in the use of nitro-glycerine and
changes in methods of making candles, a serious shortage

of glycerine impends. Mr. W. Cullen recently called atten-

tion to the situation at a meeting of the Chemical, Metal-

lurgical & Mining Society of South Africa. Unless new
sources of supply or an acceptable substitute is found, mine
managers must be prepared to pay high prices for ex-

plosives. Experimental work should be encouraged. In

the meantime urge the increased use of soap and dis-

courage war.

'T'HE Governor of California has not yet announced his

-•- choice among candidates for the position of State

Mineralogist. The post is an important one and should be

filled promptly. There are several men available who
would serve in this place acceptably. The last name sug-

gested is that of Mr. F. J. H. Merrill of Los Angeles. Mr.
Merrill is eminently qualified for the position. His admin-

istration as State Geologist of New York was notable for

the high character of the work done by the department

while under his control, and there is no doubt that he

would fill the position in a way that would make the office

what it ought to be—a powerful agent for wise conserva-

tion and economical development of the mineral resources

of the State. We are sure the Governor desires to appoint

a qualified man and we hope the matter may not be longer

delayed.

CONSERVATIONISTS are greatly pleased at the de-

cision of the United States Supreme Court relative to

the authority of the United States over the public lands.

It certainly gives a broad foundation for a consei-vation

policy on the part of the National Government ; this places

on Congress the responsibility of prompt action. There is

a general impression in the East to the effect that the

people of the West do not favor Federal control of the

water-power sites, or of the coal, oil, or phosphate lands.

We would say rather that Westerners object to the with-

drawal of these lands and failure to enact any legislation

under which they can be utilized. This is perhaps only a

temporary incident in the development of the conservation

policy, but it is a cause of much irritation. Coupled with
this has been the fact that in making withdrawals rights

previously acquired have not always been scrupulously re-

spected. This properly offends a native sense of justice.

If, however. Congress will offer the people a definite and

workable plan, permitting continued development of the-

lands in controversy, we believe Western sentiment will be
found surprisingly favorable. It should be remembered
that under present conditions proceeds from the sale of
public land are required by law to be spent in the West,,

and the land once in private ownership becomes locally

taxable. It would be unjust to permanently hold free from
all local taxation any large part of any State, Eastern or

Western, unless some compensation in revenue be provided.

We do not believe this is contemplated, and within the sug-

gested limits there is ample room for building a system-

that will permit at once, proper control, suitable local

revenue, and economical development.

CORDOVA has become the centre of interest since its

citizens have been giving a realistic revival of the his-

toric 'Boston tea party.' Evidently Cordovans take their

United States history seriously. We will confess at once-

that our sympathies are with them. To stand idly by with

your local coalfields securely locked up, and watch the un-

loading of cargo after cargo of foreign coal, Ls as exas-

perating as the situation is unjust. Paying the fiddler may^

prove distressing, but the participants in the venture will,

at least, have the comfort of having acted, and, incidentally,

of having thoroughly impressed their view-point on all the

world. That Alaskan coalfields are still undeveloped is due

to nothing less than a break-down in government. The-

famous and thoroughly complicated Cunningham case has

just been argued at Washington and a settlement is ex-

pected within three weeks. The new Secretary of Interior

is devoting himself to the Alaskan muddle and, with neither

prejudice nor disposition to dodge responsibility, is en-

deavoring to get at the facts and the law. We have no-

notion what his decision will be, but we have great con-

fidence that it will be right; and it should settle the matter.

It must be followed promptly by constructive work on the-

part of Congi-ess. Already a years time has been lost, the-

matter has been thoroughly discussed, and the needs of the-

situation are acute. Less attention to the effect on the-

next presidential election, and more to that on the future-

of Alaska, is needed at Washington.

Federal Aid for Mining Schools

A bill has been introduced at Washington by Mr. M. D_

Foster, chairman of the Committee on Mines and Mining,,

of the House of Representatives, proposing to extend to-

State schools of mining and metallurgy substantially the-

same aid now given to agricultural colleges. Specifically

the bill proposes an initial appropriation of $5000 per

year to each State, with an increase annually of $5000 untiF

$25,000 per anniun is being appropriated. The money can

only be used for instruction, research, and experiment, but

with that limitation the tei-ms are broad and funds ex-

pended under them would be certain to accomplish mucb

good. There is some slight difference of opinion among

educators and public men as to whether the United States-

Government does well to take up the work of instruction,

and there are those who hold that it should be left to the

States. There is no disagreement, however, as to the pro-

priety of the Nation using its resources to stimulate re-

search and experiment designed to enable more economicar

development of material and to promote safety. Neither can

there be maintained any good argument why in distribu-

tion of benefits the miner should be discriminated against

in favor of the fanner. The bill Mr. Foster has introduced'

is well drawn and details have evidently been carefully con-

sidered. The object he has in view has been before Con-

gi-ess often enough for intelligent action. Western minei-s;

are especially concerned, since it is in the West that the-
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work proposed most needs doing, at the same time that the

facilities are most inadequate. The House Committee on

Mines and Mining gave last year a notable exhibition of

what a few determined men, among whom was Mr. Foster,

can accomplish even with a moribund institution. They

went far to make it, as it should be, one of the most im-

portant committees at Washington. The bill now pro-

posed, H. R. 6304, deserves support, and the active co-

operation of mining men is urged.

Wanted,—Mines

Probably more money is now available for investment

in mines than at any time in recent years—and the mines

are not being found. Those that come to notice, even many
but incompletely developed, are promptly financed if the

owners are at all reasonable in their attitude. Within a

year an expensive examination of a California gold mine

was made, where the ore averaged only $2.60 per ton in

value. The mine was rejected, not because of the low

value of the ore, but because the quantity proved did not

warrant the investment. The orebodies found at Porcu-

pine passed promptly into the hands of experienced and

capable men amply prepared to furnish all the money
needed to develop them on the largest scale, and there is

money waiting for anything else that shows equal promise.

The case is all the more striking since even now relatively

little ore has been developed at Poreuphie, if the word be

used in the strictest engineering sense. Men having money
and experience were, however, at onee attracted to the camp
and were willing to buy upon terms that involved substantial

risk on their part as well as profit to the owners. Men
accustomed to investing large sums of money are now
willing, as seldom before, to go into metal mining; but, and
tliis spells the difference, they have learned to value expert

assistance and they know the difference between a mine
and a hole in the ground. The little artificial flurry in

Porcupine 'stocks' in New York, and the promptness with

which it subsided, indicates that even the general public is

disposed now to discriminate between investment, and buy-

ing capitalized blue sky and adjectives. There are con-

stantly in San Francisco, and the same thing is true at

other centres of mining, representatives of a number of

financial groups anxious and willing to buy any mine that

is likely to prove profitable. If one has a mine of real

value it is not necessary to reach capital through a long

string of hungry promotei-s. Anyone who knows what he

has and is prepared to talk business can get a respectful

hearing. These facts are thoroughly well known among en-

gineers. We state tliera for the benefit of the general pub-
lic and perhaps, for the small mine-owner who is too busy
on his claim to visit the city often.

It is an encouraging sign of the times that substantial

business men of large resources are prepared to invest in

metal mines on terms fair to all concerned, including the

promoter and the minor stockholder. It is to be hoped that

their experience may justify a continuance of this attitude.

Making mining less of a game for gamblers, and more a

business for investors, is worth while. We would not, how-
ever, lose sight of the fact that in legitimate mining there

is a stage where speculation is a large element. This,

though, we believe is properly in the development of pros-

pects rather than the manipulation of shares in companies
operating producing mines. A prospect is always uncer-

tain. To discover it in the first place, and to develop it in

the second, calls for skill, experience, and money. Much
of the first two, and, relatively, little of the third, are

needed. This is the part of mining that attracts the man
who has little capital but abundant nerve and optimism.

Of the whole number of prospects found, few make good

mines; but a mine onee developed can be promptly con-

verted into cash at a very large profit on the original in-

vestment. A prospector may work all his life and never

discover anything of value. He may become wealthy in a

few months. Surely this affords a sufficiently wide field

for any legitimate desire to speculate.

It is none too easy to find even a good prospect. Most
of the rich ore-shoots that outcrop at the surface and pay
'from the grass roots down' have already been staked.

Great portions of the world have been thoroughly prospected

so far as this stage of the work is concerned. Not that

similar ore-shoots will not still be found in the old and
'thoroughly prospected' country—indeed, experience at

Cripple Creek, Goldfield, National, and elsewhere, urges

to the contrary—but in the main, prospectors must expect

either to go into country till now inaccessible or to spend

more in testing each outcrop in depth. Until the auto-

mobile was developed, much desert country was practically

inaccessible and rich ore outcropped at the surface with-

out attracting attention. In the Northwestern States, in

British Columbia, and in Alaska, there are doubtless many
bodies of ore as valuable as any yet found on the Mother

Lode, in the Coeur d'Alene, at Nelson, or at Juneau; but

the country is heavily covered with forest and imderbrusli,

and many parts are only accessible with great expense and
difficulty. Evidently discovery of new districts here must

wait on lucky chance or follow much more difficult and

I)ersistent search than led to the finding of mines now
worked. In Ontario and adjacent provinces there are

thousands of square miles covered with forest or muskeg.

The country is almost wholly unprospected. Rock out-

crops are few and trenching is necessary. A knowledge of

geology is extremely helpful if not essential. Cobalt and

Porcupine point to the possibilities of the area and a wide

expanse awaits the prospector.

Modern prospecting is a peculiarly suitable field for the

organization of limited partnerships or small 'syndicates,'

to use a large and pleasing word for a modest venture.

The men going into it should recognize the speculative

nature of the business and should choose their field agent

with care. This done, they should be hopeful and per-

sistent. When a suitable claim is found, attention should

be concentrated on finding ore. There is no need to worry

over metallurgical difficulties or treatment charges; if the

ore is found it can be sold at a profit to some one else who
will shoulder those worries. Find ore, that is the first es-

sential; do not gouge it out so that nothing is left but the

shell, that is the second. It is a mistake to waste good ore

by mining and selling it at the high costs always incident

to prospecting operations. Find the ore, take your profits

and find more ore, and you will soon cease to worry over

the increased cost of living. Show faith in your prospect.

If you can not do that, stay out of the business, but if you

go into the game play it fairly. Not long ago our atten-

tion was called to a company financed and promoted by

attorneys and bankers and engaged in selling stock to the

general public. A report by a reputable engineer stated

his belief that expenditure of $25,000 would result in de-

veloping several hundred thousand dollars worth of ore.

The amount needed was by no means beyond the resources

of the group handling the property. Yet they were asking

the public to furnish it. Either, apparently, they had no

faith in the engineer and the property, or they wanted to

have their cake and eat it too. There have been too many
organizations designed on the comfortable basis of the pub-

lic supplying all the money and receiving but an exceed-

ingly diminutive share of the profit. Good properties in

good hands are not so financed, and if either of these essen-

tials is lacking, any proposal for investing is likely to

prove unprofitable.
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Operation of the Goldfield

Consolidated Mill

By J. W. Hutchinson

(Continued from page 616.)

CONCENTRATION

The third aisle of the mill is the main concentrator floor,

containing 30 8-ft. Callow tanks, and 60 primary and 16

secondary concentrators (all No. 3 Deister slimers). The
concentrators were put in after a competitive test on tliis

ore with the suspended vanner; the Deister No. 3 machine

winning by a wide margin. Each machine has the capacity,

when followed by secondary concentrators in the ratio of

1:5, of handling 11 tons of di-y slime, 80% of which will

pass a 200-mesh screen and all of which will pass a 100-

mesh, and each will concentrate therefrom 72% of the

gold in the ore into 1000 lb. of concentrate. From tliis,

20% of the gold is recovered by amalgamation, leaving

52% to be recovered by further treatment of the concen-

trate. When the facts are taken into consideration, that

the ore has been slimed before any of the concentrate has

been removed, that 80% of the material recovered is — 200-

mesh, and that the ore can not be classed as a conceiiti'at-

ing ore, the performance seems remarkable. Repeated

monthly tests on a general sample of the tailing from the

cyanide plant fail to show any appreciable gold recoverable

by concentration. When the capacity of the plant was in-

creased, 18 additional tables were placed on the regrinding

floor, and 6 on the secondary floor. As stated, the tables

on the regrinding floor take their feed from the spitzkasten,

this feed assays 20% higher than the feed on the main
floor. For this reason, the middling from the 18 upper
tables is i-e-coneentrated on the main floor and the tailing

from the upper floor mixed with middling from the 60 pri-

mary tables.

Although 30 Callow tanks were placed on the main floor

and were used for dewatering when the plant crushed (iOO

tons, at the present only 16 are in commission, guice less

water is now used for crushing. The Deister machine op-

erates more satisfactorily on a pulp containing 3 to 3V^
parts water. They are driven at 300 strokes per minute

through '/„ in. and require 0.73 hp. each to operate. One
man per shift operates the 60 primary and 16 .secondary

tables; one man with a helper keeps all the machines in

repair. This work includes all mechanical up-keep, as well

as cleaning floors, machines, and pulp-thickeners. The
helper brushes the mineral edge of each table every morn-

ing with a dilute HCl to remove precipitated salts. Each
deck is brushed thoroughly every 60 days. No deck re-

newals have yet been neeessarj'.

The concentrate from all floors, approximately oYi,% by

weight of the ore milled, gravitates to the concentrate-

treatment plant and will be di.scus.sed later. Middling

from the primary tables, amounting to 15% by weight, is

re-concentrated without further regrinding on the 16 sec-

ondaiy tables. Reference to the flow-sheet will show the

disposition made of each' product. The cost for all re-

newals for 94 tables, including head motions, deck, riffles,

etc., has avei-aged $150 per month for twelve months, or

at the rate of $1.60 per table per month, or 0.6c. per ton

milled. The labor for repairs and maintenance has been

approximately $3 per table per month, or 1.2c. per ton

milled, which includes everything incident to keeping the

tables in flrst-class operating condition. The following

table shows the total cost of concentrating, including the

above items of repair:

Year J911

Tonnage 850

Cents.

I^abor 3.5

Supplies 0.5

Power 1.5

Total .5.5 5.9 6.2

As pulps are being conveyed here with mcire variety in

size of solids and degi-ee of dilution than in the gold mills

of this coimtry or elsewhere, it is hoped the following table

will prove of interest

:

1910
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NEUTRALIZING AND DEWATERING

The lime-mixing plant is situated about 200 ft. from the

mill proper and consists of storage bins (capacity 120 tons)

into wliich the lime from the railroad cars is shoveled. Lime

from these bins is slacked and dumped into two 4-ft.

Wheeler pans, from which the muUei-s have been removed.

These pans act simply as stirrers and deliver a continuou.s

stream of milk of lime, which is laundered to the mill, with

branch launders to the dewatering tanks, Pachuca agitatoi-s.

and concentrate-treatment plant. The bulk of the lime con-

sumed is added to the main launder conveying the table

tailing to the dewaterers. No lime is added at the battery,

and for this reason there is not the serious tix)uble with

concentrator decks noticeable at nio.st cyanide plants. The

90

So
\

Concentrate

^"g
Middling ^

.2

I

s

Flow op Material Over Dlister Tables.

lime for neutralizing is so regulated that the overtlow water

from the dewaterers titrates 0.4 to 0.5 lb. CaO per ton of

water. This mill-water gravitates through two clarifying

tanks to mill-water sump-tank, from whicii it is elevated

by means of two 10 by 12 Aldrich pumps to the mill-

water supply tank behind the stamps. The water leaving

the batteries is a trace acid to phenol, which acidity has in-

creased to 0.2 when the pulp reaches the concentrators. The
ferrous salts generated during crushing are neutralized and
oxidized en route to the dewaterers. The 16 dewatering
tanks, 29 ft. 6 in. by 12 ft., with 16° false cones, are ar-

ranged in two aisles of 8 tanks with 7 ft. difference in ele-

vation. The total capacity of the dewaterers is 96,000
cu. ft., equivalent to 120 cu. ft. per ton of ore, or 20 cu.

ft. per ton of pulp. Each tank is equipped with a central

well for the inflow of pulp, and peripheral launders and
pipe decanters for handling tlie clear water. The helper
in the cyanide plant regulates the lime and settlers, decants
and transfers the charges. The cost of these operations is

as follows

:

N'eutraliz- Dewater-

ing, cents, ing, cents.

Labor 0.0 1.4

Supplies 4.1 4.1
Vovev 0.1 0.1

Total 4.8 5.6

(JYANIDATION

From the dewaleiers the pulp, containing 40% water, is

pumped to a battery of ten 15 by 45-ft. Pachuca agitators.

arranged in series, and is diluted to I'/,:! (Sp. O., l.,'J5)

with solution from the wash-solution tank (No. 3 above)
in the Buttei-s filter svstem. The solution is increased to

1.2 lb. KCN per ton and the alkalinity 0.5 lb. in terms of
CaO, and maintained at these strengths for 26 hours. Lead
acetate, to the amount of '/, lb., is added at the beginning
of treatment and again in tanks 4 and 8 of the series. This
seems unusual for gold ores, but the decomposition of the

complex sulphides in the Goldfield Consolidated Mines
Co.'s ore makes it necessary. All attempts to reduce the

amount have resulted di.sastrously. Various oxidizing
agents, together with bronio-cyanide. have been tested on
a working scale without commercial sijccess. The brorao-

cyanide gave increased extraction, but the cost was pro-

hibitive, except on high-grade ore. As stated, concentra-
tion tests on the tailing are made on a general monthly
samf>|p. but the loss is not in recoverable concentrate.

There is one feature which is most interesting. The
assay value of the - 200 product in the tailing is considera-

bly higher, nearly 30%, in fact, than the product remain-
ing on 200 and 150-mesh screens. This is true in both

the mill and concentrate plant and is doubtless due to the

presence of very brittle and insoluble alloys of gold. A
picked sample of the higher-grade ore supplied to the mill

gave by analysis the following percentages of elements
which tend to confirm this theory: Bismuth, 0.25; anti-

mony, 0.055; tellurium, 0.025; seleniimi, 0.050.

In the agitators approximately S0% of the value of the
ore after concentrating is dissolved. Previous to connect-
ing the tanks in series they were operated as 4 batteries,

two of 3 and two of 2 tanks. At a gravity of 1.35, with
I loss of 4 hours for transferring, the average period of
agitation was 23 houi-s. After the publication of M. H.
Kuiylas' article on the results of continuous agitation at

Fsperanza, I wrote the management of that property ask-

ing for additional information, which was given. Using
Mr. Kurylas' sketch, the Pachuca tanks were connected
in series by means of 8-in. pipe connections, and experi-

ments begun. These were not favorable to continuous agi-

tation, and for six months thereafter the tanks were worked
intermittently. The failure of the system was not explained

until recently. After a new compressor with much more
capacity than those previously used for agitating was put

in, the tanks were again connected in series and with

marked success. The only reason known here for the fail-

ure at first is that uniform agitation throughout the series

is most essential. With the inadequate amount of air at

*'mMftM£ft 9*tvrf0fi ^¥mg

u/»t «» smo rwMtr

Pachuca Agitator tor Concentrate Treatment.

that time, this could not be maintained, and the tailing,

gravitating from the series to the filters, had not received

uniform treatment. The following assays will give an

idea of the fii-st and second trials.

First Trial.

Oz. An.

Present Operation.

Oz. Au.

Gravity. Pulp. Sol. Gravity. Pulp. Sol.

Heads 0.44

Agitator

0.62

r No.



654 MINING AND SCIENTIFIC PRESS May 13, 1911

kinds of ore being fed to the mUl, that it is impossible

to make a definite comparison of the two methods of

treatment, as the ore varies within wide limits during a

week's rim. The continuous system during the first run

was alternated weekly with the intermittent three times,

with an apparent increase in tailing loss of 30%. The
present operation shows a decrease of nearly the same
amoimt, but on a higher grade of ore. The following anal-

ysis of the solution before precipitation shows some of the

difficulties encountered in the treatment

:

Analysis of Cyanide Solution at G. C. M. Co.

by Von Schultz dt Low.

(The percentages refer to the weight of the solution. Total

solids by evaporation, 0.3932%. Sp. gr. solution at

^«°^- l-«02-)
Percent.

Silica 0.00198

Ferric oxide 0.00014

Alumina 0.00020

Manganese Trace

Lead Trace (faint)

Bismuth Trace (faint)

Cadmium Trace (doubtful)

Copper 0.03686

Arsenic 0.00010

Antimony 0.00014

Nickel 0.00010

Cobalt 0.00020

Zinc 0.00330

Selenium None
Calcium oxide 0.02837

Magnesium oxide 0.00014

Phosphorus pentoxide Faint trace

Sulphur trioxide 0.03282

Chlorine 0.03260

Tellurium 0.00008

Gold 0.185 (oz.Au)
Silver 0.068 (oz.Ag)

The total sulphur was determined as sulphur trioxide,

and no attempt was made to determine the form of com-
bination of the elements found.

The cost of cyaniding, which, in the method of account-
ing employed at the plant, is really the cost of agitating,

includes all chemicals necessary for the dissolution of gold,

and all labor connected with the operation of tanks, pumps,
and compressors, is given below. Naturally the cost has
varied considerably during the three years operation, due
to the increasing cyanide consumption. The mechanical
cost is practically constant. Approximately 75 cu. ft. of
free air per minute is required for each tank of 85 di-y tons,

equivalent to 6 hp. per tank. Power per ton agitated is

2c. Maintenance and repairs for tanks, compressors, ])umps,
and pipe-lines is less than one cent per ton agitated. The
total cost, including all the above items of chemicals and
repairs, is as follows:

Year 1911 1910 1909
Tons 850 850 600

Cents. Cents. Cents.
Labor 2.8 2.6 2.8

Supplies 56.6 51.0 40.3
Power 2.4 2.5 3.2

Total 61.8 56.1 46.3

It may be well to state here, in order to correct erroneous
impressions given in articles on cyanidation of the low-
grade surface ores at Goldfield in mills other than those
of the Goldfield Consolidated Mines Co., that it is a char-
acteristic of the sulphide ores of the district to increase in

refractory elements with the increase in value. One notable
shipment of high-grade ore contained nearly 2.5% tellu-

rium with a gold content approximating 2%. With depth
the baseness of the ore naturally increases. It has been
demonstrated here to the satisfaction of all interested, that
the lower-grade ore is more amenable to treatment by cya-
niding than the higher-grade ores, and that the percentage
of gold extracted does not necessarily increa.se with the

increase in value. This is the inference made in some recent

articles commenting on the extraction of one of the local

mills, operating on $12 upper-level ore. It is stated that

this mill makes a saving of 93% on such ore, which approx-

imates the saving made at the Consolidated mill on $30
ore. It is interesting to note that immediately after the

fire of 1910, when the higher-grade ore from the deeper

levels was shipped to smelters, and the mill heads lowered

to something like twice the value of those at the mill re-

ferred to, the extraction at the Goldfield Consolidated mill

averaged 96%. As soon as normal operations were resumed

with the mill treating all the deep-level ore, with conse-

quently increased value in the feed, the percentage recov-

ered dropped to 94y2, which was the average for the year of

1910. Attention may be called to the performance of the

old Combination mUl, which for crudeness of design and

lack of conveniences rivaled the plants in question. In

this mill, which treated the upper-level ores, and conse-

quently those least refractory, an average extraction of 95%
was maintained. It has been the policy of the Consolidated

company to include in the cost in its monthly and annual

reports the residues from the concentrate treatment plant

which could not be shipped at a profit, with the tailing

losses at the mill. As a consequence the published report

of 1-ecoveries has not been a statement of the metallurgical

efficiency, but more nearly the statement of the percentage

of value applicable to expenses and profits. Therefore, the

greater metallurgical efiiciency in the concentrate plant re-

sulted in a lower reported extraction in the mill.

(To he Continued)

Filling Mine Workings

By Charles Enzian

The tailing from the screens preparing the smallest coal

for market, or particularly for boiler fuel purposes, called

the 'culm', is utilized in the anthracite district of Penn-

sylvania for mine filling. This culm is taken into the

mines by means of bore-holes or pipe-lines in the shaft

or slope, in mixtures containing about 90% water, and

deposited into worked-out chambers, being confined by

means of suitable dams and batteries. The water drains

off and the culm remains as residue, which in the process

of depositing and draining generates considerable heat due

to the pyrite particles present, and this, in combination

with calcareous or carbonaceous shale finely ground and

held in suspension by the water, forms a binder. The

aggregate becomes quite firm and will stand unsupported

after some time and thus sustain considerable weight. This

enables second mining to the extent of from 25 to 35%
of remaining solid ground. The new opening is then filled

and allowed to settle into stability, and, depending largely

upon whether or not the surface is valuably improved, and

assuming that a risk of subsidence would be discreet, an

additional or third mining may be undertaken, leaving at

least 50% of the remaining solid as permanent support

and the filled area to give vertical and lateral support.

To illustrate : Assuming that the first mining was so con-

ducted as to leave 60-ft. pillars solid, the chambers being

worked 20 ft. wide; this would leave a 'remaining solid'

of about 60 ft.; upon the second mining, a 15-ft. slice is

taken, representing 25% of the remaining solid, or a total

extraction of 44%. After filling again, another slice of

20 ft. is taken, or 44% of the remaining solid, thus giving

a total extraction of 70% of original solid—an ultimate

mining impracticable without the method of refilling or

'flushing' as it is termed. The flushing may be with other

than vein material. A common practice at the present time

is to crush all refuse material from breakers, boiler plants,

and rock banks, and flush into the mines. Flushing shoidd

be done systematically and scientifically; keeping in mind

the preservation of roads and air courses. This necessi-

tates building dams at the foot or entrance of each cham-

ber, also a drainage or overflow through the entire chamber

length for the escape of accumulated water, thus relieving

the dams from water pressure.

—

The Black Diamond.
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The Bugbear of Gold

By Charles Sewell Thomas, Jr.

Much has been said concerning the enormous gold pro-

duction of the world, how it has advanced since 1880, like

a great financial cyclone threatening the destruction of all

credit, how it will continue to increase abnormally, and

how it will eventually swamp the earth and all its industries,

reducing values to chaos. It is said that the use of gold in

the arts is limited—almost negligible compared to its use

as a medium of exchange, that its value exists only in the

mind of man. Prom this it appears that, should the quan-

tity of gold become so great as to render it no longer of

value as a basis of values, there will be no use for it.

Enormous quantities of gold are said to exist in sea water.

Untold millions of ounces of it are 'known' to exist in the

clays around Philadalphia. huge deposits are spoken of,

with bated breath or described with reluctant pens, in other

localities. New processes whereby deposits less than fifty

cents per ton in value can be profitably worked are coming

to the fore—so it is said—-processes that experimenters fear

to tell about on account of the great harm that would re-

sult should they be utilized. So much has been said that

it may be worth whUe to consider the matter from the

miner's point of view. A consideration of the physical and
chemical properties of gold, and of its occurrence in na-

ture, will help to an understanding of the truth about the

solubility of gold in sea water, of the possibility of it being

held in suspension in sea water, and of the possibility of

its existence in clay banks.

Gold's specific gravity is very high, 19.29. Some
physicists have obtained a specific gravity as high as 20.72

by precipitation from special solutions. It is more mal-

leable and more ductile than any known metal ; leaves not

more than one three hundred thousandth of an inch in

thickness can be obtained by beating it. Its hardness as

compared to the diamond is as 979 is to 3010. When pure,

it has a tenacity of 7 tons to the square inch. Its electrical

conductivity is only exceeded by that of silver and copper.

It is soluble in free chlorine, in mixtures containing chlorine

and bromine, in the hyposulphites of calcium, sodium,

pota.«isium, and magnesium in the presence of an oxidizing

agent, in selenic acid, and in the alkaline cyanides. It is

also soluble in sulphuric acid when electrolyzed, but is al-

most immjediately precipitated by the liberated hydrogen.
It is insoluble in water except under enormous pressure.

With mercury, gold forms an amalgam of variable com-
position from which it may be freed by distillation. Ad-
vantage is taken of these properties in the extraction of
gold from its ores by cyanidation, amalgamation, and me-
chanical concentration. In nature gold is almost always
found in its native, or uncombined, state. A great deal of
it occurs in combination with tellurium, the principal lo-

calities being Cripple Creek and Western Australia. Very
rare compounds of gold with palladium, rhodium, and
bismuth have been observed, but they are absolutely neg-
ligible as a source of supply. With few exceptions gold

exists only in the volcanic or igneous crystalline rocks.

Sceptics, contemptuous of the knowledge of engineers and
geologists when the latter attempt to draw the line between
auriferous and non-auriferous country by making u.se of
the knowledge gained from countless districts, often say
that "gold is where you find it." That is undoubtedly true.

Anything is where you find it. But there exist many condi-

tions, that are well known and without exception, under
which gold cannot be found.

It has been said by many that gold exists in sea water.

This hypothesis has been upheld by several reputable
chemists, chief among them being .1. R. Don, Henry Wurtz,
and Luther Wagoner. The largest quantity found, however,
was 16 milligrams in a metric ton, or, $0.0097 per metric

ton in value. Of all the chemists attempting to isolate

gold from sea water only Mr. Wagoner succeeded, and
then only by the most painstaking and expensive methods
of analysis.

Gold cannot be held in solution except in the form of a

chloride, a cyanide, or a hyposulphite. In analyses of sea

water cyanogen is not found. No free chlorine, the only

solvent of gold, exists and there is only enough combined
chlorine to satisfy the chemical requirements of the alka-

line earths found. Therefore it may safely be assumed that

the gold is combined in such extremely minute quantities

that the presence of its solvents makes no appreciable

difference in the regular analysis. If there were any greater

quantity than about 15 milligrams per metric ton (12
milligrams per cubic yard) the presence of its solvents

would be quite easily detected. And surely no one would go
so far as to assert that a metal of the high specific gravity

of gold could be held in suspension throughout countless

centuries in any but the most minute quantities. It has
been asserted that sea water carries 5c. in gold per cubic

yard. This would be about 6V2C. per metric ton. The
only printed record I can find of any such quantity as

this was in the literature of the Electroyltic Marine Salts

Co. of Maine—a most notorious 'wild cat' swindle.

Again, suppose gold does exist in sea water to the amount
of five cents per cubic yard. Its value decreases when the

matter is examined from an operating standpoint. How
many cents worth of chemicals per cubic yard of sea water
would be necessary to obtain the proper conditions for
gold precipitation ? Certainly more than five. If to this be
added depreciation on an immense plant, the idea becomes
absurd. Suppose concentration by evaporation be tried.

If natural evaporation is employed there must be more out-

lay for plant. If artificial evaporation be attempted the

cost of fuel will add its quota to the cost of operation.

Again where should the waste water be run so that the

ocean, in time, may not be diluted? From a study of the

literature on the subject I am of the opinion that the most
painstaking analyses of sea water will not reveal an average

of over $0,005 per metric ton, or $0,004 per cubic yard. It

is fairly obvious that even with a great falling off in the

prices of conunodities, and consequent decrease in operating

costs, the economical extraction of gold by any conceivable

metallurgical process is impossible. We need not fear the

l)ossible demonetization of gold through overproduction

from sea water.

'

Consider the case of the clay bank under Philadalphia.

This has been said to carry 30c. per ton in gold. The only

dimension of this bank that was given was a length of forty

miles. Is it to be assumed to have width and thickness, or

not? To have arrived at the value of this clay, assays of
representative samples must have been made. The vital

questions in valuing this deposit are : how were the samples

taken, how were they spaced, and how many of them were
there ? I will venture to say that the valuation of this forty-

mile clay deposit was made on not more assays than can

be counted on the fingers of two hands. Suppose the clay

to be a mile wide and a few feet thick. It is a matter of

simple arithmetic to divide it into squares, 100 ft. on a side,

and determine how many samples it would require to prop-

erly valuate it, taking samples 10 ft. apart on the lines of

these squares. The job of taking these samples would
cover a long period of years if properly done. The value

of 30c. per ton for this clay may be taken as unwarranted

until proved in some such manner as outlined. Clays are

alluvial, lacustrine, or glacial deposits; generally they were

deposited in some inland lake; occasionally along a sea-

shore. Why—if sandstone, limestone, etc., deposited by
heavily impregnated seas, do not generally contain gold

originally laid down with them, and then only in most
minute quantities—should clay be favored with the pre-

cious metal? Gold must come from some place, and the

chance for it to be brought in and deposited in any rock

where it does not originally exist must be given it by some
dynamic disturbance that will open fissures. The entire clay

bank referred to above would have had to be fissured in

order to allow gold-bearing solutions to deposit their con-

tents, for one of the properties of clay is its imperviousness

to liquids.

In an endeavor to throw light on ore genesis, J. R. Don



().i() MINING AND SCIENTIFIC PRESS Mav 13, 1011

some yeai-s ago made an elaborate series of experiments

with many classes of rock, assaying all of them for gold.

In the course of his work he found that several sedimentary

rocks contained small quantities of gold, but only discovered

this to be the ease in rocks in the immediate vicinity of ore

deposits. To narrow the field still further, it may be stated

that in fully 90% of the cases where he found gold in the

sedimentaries, it occurred in slates containing pyrite. Thus

it is possible that the gold found was introduced by or after

metamorphism, which made the slates, and not as an orig-

inal constituent of the rock. The average quantity he found

imder these most favorable circumstances was 2.27 grains

per long ton, or $0.11. In most cases, even near ore de-

posits, he got nothing at all of value from the sedimen-

taries, and in practically all cases at any distance from

the ore deposits he got no gold. It is a generally held

hypothesis that at some time in the past all beds of lime-

stone and shale were deposited in inland seas; seas more

heavily impregnated with solids than the present. Yet the

largest amount of gold found in clean, unmetamorphosed

sedimentaries is 39 milligrams per metric ton, or $0.0236

per metric ton in value. It is reasonable to assume that

there was considerable concentration in the deposition of

these beds of rock so that the seas from which they came

must have contained most minute quantities of gold, if they

contained it at all. Now, assuming that this clay bank does

contain an average of 30e. per ton, the question of profitable

mining and extraction, now and in the future, is of import-

ance. It is necessary to take into account the rise in the

prices of commodities and labor. Unless handling can be

accomplished without power or labor, the cost of both rising

year by year and the purchasing power of gold falling year

by year, I fail to see how this great deposit of gold can

be mined and treated even with great improvements in met-

allurgical processes. Mining with steam-shovels, handling

material mined, disposal of waste and overburden, crushing

and disposing of tailing will all make a charge of over 30c.

per ton at present-day costs. The future, with its rise in

prices, would increase this.

The rise in the price of commodities is, by many, ascribed

to the immense production of gold. This is to be ques-

tioned if one takes into consideration that expansion of

business has far distanced increase in gold production. If

this is not so, why the advance of credit shown by the panic

of 1907 so far ahead of the actual gold supply and the

subsequent adjustment of business conditions more nearly

to the gold supply of the world? In the principal gold-

producing districts of the world the value per ton of the

ore produced has been gradually falling. The great im-

provement in mining methods and metallurgical processes

have so far kept pace with the fall, that the net profits

per ton of ore produced have been fairly well maintained

at a constant figure. But the time has come where further

improvement will come but slowly, and, eventually, gross

yield per ton and cost per ton will meet, and where this

occure further mining must necessarily cease. The follow-

ing table is of interest in this connection, as it shows the

condition of gi'oss yield approaching gross costs. It repre-

sents statistics of the Rand Mines in South Africa, at i)res-

ent producing over one-third of the world's gold output

each year.

Reeoveiy (^ost Dividends

Year. per ton. pei; ton. ))er ton.

1897 $9.53 $7.10 $2.43

1898 9.91 6.72 3.19

1899* 10.50 8.35 2.15

1903 9.55 , 6.91 2.64

1904 9.40 6.96 2.44

1905 S.59 6.53 2.06

1906 8.35 6.34 2.01

1907 8.16 6.00 2.16

190H 7.58 5.31 2.27

1909 6.91 4.71 2.20

M899 to 1903, war period.

Those who prophecy an increase in gold production each

year as great as has occurred in the last thirty years are

easily answered. Statistics covering the period from 1880

to the present are valueless as a basis for future produc-

tion prophesies. Thirty years ago the mining industry was
in its infancy. Most mining was confined to placer work
and to mining large bedded deposits. The placer miner

far outnumbered the hard-rock, or lode miner, and about

the sum of the knowledge of the metallurgy of gold was
that it would amalgamate with mercury and could be .so

recovered when passed over riffles containing the latter.

Today the industry is in its prime and extractions of gold

are made at a cost per ton that was impossible thirty years

before. The lode miner has far outrun the placer miner.

Costs have been reduced to a point where they can hold

their own with decrease in value of deposits and increase

in prices. Tliis abnormal development is the result of thirty

years experimentation. The mining engineer thirty years

ago knew little of underground mining or of the economic

geology of ore deposits or of genesis of ores. Today he is

an expert in the mechanics of breaking and handling ma-
terial, the chemistry of metals, and the action of water on

material of different specific gravity when certain impulses

are given it. Mining, metallurgical, and realization costs in

most places thirty yeai-s ago were such as to make ore worth

less than $50 per ton unprofitable. Today in most j)laces.

these costs are seldom over .$5 per ton. In a nutshell, the

period from 1880 to the present represents the growth of

the mining industry from a slow dormant state to its pres-

ent importance. It is the period of maximum development

and represents an increase in knowledge and efficiency of

several thousand per cent. Hereafter impi"ovements must

necessarily proceed much slower, as in any industry' that

has passed the experimental stage, and the next decade will

show a much smaller percentage of increase for the same

reason. It will show less increase for another reason.

Thirty or forty years ago little was known of the economic

]50ssibilities of most of Western America, Alaska, Canada.

Mexico, South America, Central America, Australia, and

Africa. Today, the unknown area of the world's surface

is much less than it was at the beginning of the great rise

in the world's gold jiroduction. The new fields that will

come into i)rominence in the future will certainly do a

little more than balance the ultimate exhaustion of the

present fields. Rise in jirices can not be attributed to too

much gold, whatever else may be the cause. Rather, too

little gold may sometime be attributed to rise in prices, if

the latter continue to rise as they have in the last decade,

for they will ultimately make the exploitation of anything

b\it very high-grade deposits impossible.

Manganiferous Silver Ores

Jlanganiferous silver ores, according to E. C. Harder

of the U. S. Geological Survey, consist of mixtures of

nuuiganese and iron oxides with small quantities of silver

sulphide and lead carbonate. As a rule, the iron content

exceeds the manganese content, but locally the iron is alto-

gether absent. Manganiferous silver ores are divided into

three classes, according to their uses: (1) The greater

number of such ores is used for their silver and lead con-

tent. Manganese and iron content often insures these

ores a higher ]irice because of their fluxing value. (2) A
second class of manganiferous silver ore is too low in

silver and lead to be used as a source for these metals,

hut is sufficiently high in manganese and iron to be used

for the manufactui-e of ferromanganese and spiegeleisen.

(3) There is a third class of ore too low in silver and lead

to be used primarily for these metals and two low in iron

and manganese to be used for the manufacture of iron-

manganese alloys. This ore is sold to the smelters as flux,

the iron and manganese becoming waste ]iroducts. while

the silver and lead content is recovered during the smelt-

iiiir. These ores occur in the Rocky Mountain and Great

Basin regions, the principal producing locality l)eing I^ad-

rille, Colorado. Some of the Leadville ores are used in

the manufacture of spiegeleisen. All the .^ther localities

produce these ores for fluxing only.
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Ruby Mines of Burma

By John L. Cowax

It is regarded by gem experts as not improbable that

tlie 'synthetic process' of manufacturing rubies will render

unprofitable the further operation of the great ruby mines

of Burma, and bring that ancient industrj- to a premature

close. As yet, however, the British lessees of the ruby

mines show no indications of apprehension as to the

future. They have expended large simis of money on a

SiiwEBO-VTHA Ruby Mine.

drainage adit, designed to relieve the mines of the excessive

floods of water that have always impeded operations, and

have given serious consideration to a plan for introducing

American hydraulic-mining methods to enable them to work

tiie va.st hillside expanses Ixirdering the valleys, in which

rubies are found in quantities insulTicient to justify the

mining methods ein))h)ved in the valleys. Whether the

mines are doomed to speedy oblivion, or iles-

tined to long retain their place among the

world's greatest gem mines, these notes com-

piled from material supplied by the Bunna
Ruby Mines, Ltd.. of London, England (with

permission to repro<lnce tlie accompanying cuts)

may not b<> uninteresting.

The Burma ruby mines have been worked
for at lea.st l!(H) years, but little is known con-

cerning their hi.story. In 1597 the ruby-pro-

ducing villages of Mogok and Kyat-p>-in were
ti-aded by the Shan ruler to the king of Burma,
who gave in e.xchange an imi)ortant town on the

In-awaddy river. From that time \nitil ISS.!.

the ruby mines were claimed as the pei's<iiial

(lossessions of the Burmese monarch. Foreign-

ers were forbidden to visit the neiglil)orliood.

and native miners were i)erniitted to search foi-

rubies only on condition that any stone found
exceeding a specified size must be turned ovei-

to the Crown. The result might easily have
been foi-eseen. I'idess an emi.s.san* of the king
liapi)ened to be on the spot when a gem of ex-

ceptional size was discovered, it was ))roniptly broke:

into fragments. Its value was reduced to a fraction oT

what it was originally, but tlie finder received the beiu'lit.

In 18.8") Upper Burma was annexed to CJreat Britain,

and not long afterward the ruby mines were leased by the

<Vown to British subjects. In 1889 the lea.se was taken

over by the Burma Ruby Mines. Ltd., with a capital of

ClOO.OOfl; and from that time dates the modem exploitation

of the world's greatest ruby mines. It was felt that it

would be both unjust niul impolitic to dispossess the native

miners, who. like their nMceslofs, had l)eeM mining rubies

under the restrictions imposed by the Burmese moiiarcli

for generations. So these were permitted to continue at

work, on terms more advantageous than they had enjoyed

under the native regime. Each native operator is allowed

to employ as many men as he pleases, paying to the com-

pany a fee of 20 rupees per month, and disposing of the

stones found as he wishes. The native methods of mining

are crude and primitive, no machinery being employed, the

gravel being raised from the pits in baskets, and the pre-

cious stones picked out by hand. It is largely a gambling

enterprise. Handling such small quantities of gravel, a

man may work for months without finding a stone of any

considerable value. On the other hand, he may at any

moment find a stone worth a fortune.

Years of costly experimenting were required

before the English company succeeded in work-

ing out a profitable method of operating the

mines. It was found that all the ground of

certain value was already taken up by the

native miners. The field open for e.xploitation,

then, consisted of trackless jungle and rocky

hillside. Not caring ^ to begin with untried

ground, of problematic value, the company
bought out a large number of the native miners

in the valley of the Mogok river. As soon a.s

extensive operations were attempted, such vast

Hoods of water entered the pits that work had

to be abandoned. The rainfall there is very

heavy, a precipitation of 24 inches having been

i-ecorded in three days, so that both the surface

and undergromid flow is very great. In another

valley, a few miles distant, a conical peak,

known as the 'Hill of the Spiders' (or Pingu-

taung, in the Burmese dialect), contains many
caves, and these were indicated by native tra-

dition as the real home of the ruby. The entire

woi'king force available was next put to work in these caves,

in the belief that a volcanic pipe, similar to the famous

jjipes of blue ground at the Kimberley diamond mines.

would be found. The first day's washing resulted in the

discovery of one of the largest and finest rubies that the

Engli.sh company has ever recovered. That stimulated the

cMgiiieer in charge to renewed endeavor, appearing to ]irove

I'lMl'lNi: I'rr AT Sll WKIIONTIIA MiXK.

I'onclusively that he was on the right track. Strangely

enough, that single lai'ge ruby was the only one of value

that the Hill of Spiders evei' yielded. Thousands of dol-

lai-s were e.xpended in bootless labor, and months of time

were lost, before the conclusion was reached that nothing

more than a waste of money was being accomplished.

All this simply shows that ruby mining, even before the

discovery of a method of manufacturing artificial rubies,

was not all poetry and profit. It had its difficulties, dis-

couiagements, and losses, just like such prosaic enterprises

as digging coal or raising potatoes. It is fortunate that

the coiripany was pi-ovidcd witli ample cajutal, and backed
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by British pertinacity. Otherwise the history of ruby min-

ing in Burma might have ended right there. A mile or

so distant from the Hill of Spiders is the Tagoungnandaing

valley, small in extent, and impossible of operation by the

Burmese on account of the extraordinary flow of water

encountered as soon as pits were dug. Pumps were put in

to rid the pits of water, and work was begun here with

all the native labor that could be hired. At last success

crowned the efforts of the ruby miners, and the enterprise

was placed upon a paying basis. This little valley was
worked out in two years, but the methods employed there

have given results equally gratifying in the Mogok valley

and other localities in the ruby-producing district. Mining
methods seem rather crude, but their best defense is found

in the circumstance that they pay. A pit is sunk, 10 ft.

square and usually about 25 ft. deep. Then a centrifugal

pump is put to work in the pit, gradually draining out the

water from the soil surrounding. Then the ground around

the pit is dug away, loaded into ears, and hauled to the

washing plant. In time the ground is removed down to

the bottom of the pumping pit, which is then dug deeper,

and additional pumps put in. The Shwebontha mine, which

has been operated since April 1894, is now a great open-

cut, in successive 'lifts', with a large pool of water in

the centre, fed by rivulets coming from all directions. From
the pool, the pumps raise 5000 gallons of water every

minute. The pumps, mine-ears, and all machinery used

are run by electric power, a large dam across the Mogok
river, with a fall of 208 ft., generating the power required

for these purposes.

It is obvious that the removal of the water is a difficulty

that grows more and more serious with every additional

foot of depth. To dispose of this once for all, a drainage

tunnel 5400 ft. long, 7 ft. wide, and 7 ft.- high is being

excavated. This will drain the ground to a much greater

depth than has yet been attained in the workings, and

will carry the water far down the gorge. As fast as the

earth is excavated it is loaded into trucks, which are hitched

to endless chains and hauled away to large screens, through

which it falls, thoroughly shaken and disintegrated, into

the washing pans, 14 ft. in diameter. It is now a thick

mud, which is worked over and over by rows of steel

teeth set in revolving arms. Water running through these

pans washes out the clay and light gra\el, leaving the

heavier materials, including the precious stones. In ten

hours 1000 truck-loads of earth from the mine are reduced

to 10 truck-loads. In the safety-pans the concentrating

process is repeated, as a precautionary measure, but it is

found that not more than one per cent of the gems escape

from the first washing pans. The materials left in the

washing pans are thrown into covered trucks, which are

then locked until the sorters are ready for them. Then the

mass of gravel, including the rubies, is thrown into a

large bin, from which it gradually escapes into a revolving

screen, arranged with meshes of different sizes. First the

sand is eliminated, then the clean stones and pebbles drop

in five different sizes, the last and largest size falling directly

upon the sorting tables, and the other four into the 'pul-

sator'. This is described by the company's manager as

a "sort of perpetual-motion jigger which passes the light

stuff away into trucks, while the heavy remainder falls into

a locked receptacle." From this receptacle it is taken by
the sorters. A large sieve is taken by the sorters, filled

with the concentrate, placed in a tub of water and workod

and shaken until all the heavier materials sink to the

bottom. The sieve is then turned upside down, and its

contents emptied upon a table, so that the rubies (being

the heaviest) are on top. They are then picked out by hand.

Every afternoon the sorters take the day's find to the com-
pany's office, where the rubies are sorted into fourteen

different grades.

In addition to rubies, spinels, sapphires, garnets, corun-
dum, tourmaline, beryl, and fragments of rock ciystal are

found. For most of this material there is practically no
market in Europe, so that it is usually sold to Burmese
dealers for any price it will bring. About half a million

carats are sold monthly for from $8000 to $10,000. Every

two weeks the company holds a sale, when all inferior

rubies and other stones that are considered valuable enough
to be included in the monthly clean-up sale are auctioned

off to Burman, Shan, Chinese, and East Indian dealers.

These auction sales are often scenes of great excitement,

intense rivalry prevailing among the dealers. Lumps of
red corundum are often put up, apparently of little value

on account of their poor color; and yet there may be a

ruby of perfect color somewhere in the mass. The Burmese
are born gamblers, and always anxious to take a chance of

that kind. As high as $3000 has been paid at one of these

sales for a lump of red corundum that turned out to be
worthless.

Mogok, 60 miles from the Irrawaddy river, is a very

considerable town supported entirely by the ruby trade.

Many hundreds of men are employed by the British com-
pany and the native lessees, and buyers flock thither from
all parts of Asia. While the British company sends all

its finest stones to London, there are no restrictions placed

upon the Burmese lessees, who sell their finds wherever they

can get the best price. Then the tens of thousands oi
small and inferior rubies, as well as the spinels, sapphires,

garnets, tourmaline, and other gems are distributed all over

Siam, China, India, and the East Indies, supplying the

major part of the cheap jewelry of the Orient. In nearly

every other house in the town may be seen a group of

dealers, Burmans, Shans, or natives of India, squatting

around a metal plate upon which the stones for sale are

displayed. In addition to these private sales, a regular

stone bazaar is held every afternoon in some sheds outside

of the village. Mogok, in fact, is one of the world's great-

est marts for the purchase and sale of precious stones, as

the British company does not by any means enjoy a mon-
opoly of fine gems, and prefers that inferior stones be

sold in Burma, and thus kept off the European markets.

When the drainage adit is completed, it is estimated that

it will make available 177 acres of ruby-bearing gravel,

estimated to contain rubies to the value of at least $15,000,-

000, at present prices. In addition to the Mogok valley,

which alone will be affected by the tunnel, the Myintada,

Enjauk, Yaybu, Loodah, Kathay, Pama, Kyat-pyin, Ber-

nardmyo, and numerous other valleys are known to con-

tain rich ruby-bearing deposits, some of which are being

worked by the natives, while others have never been touched

excepting by prospectors. Then in addition to the allu\-ial

deposits of the valleys, there are extensive hillside expanses

in which rubies are found, but not in sufficient quantities

to justify the application of the same methods that are

now in use. It is thought that hydraulicking, as practised

in California and elsewhere in America for the recovery

of gold from similar deposits, will be applicable to these

regions. It is evident, then, that the active exploitation

of the ruby deposits of Burma has been no more than

rightly begun. It is unquestionable, however, that the

future of the ruby mines is endangered by the manufac-

tured rubies. These, it is said, can be made at an expense

of about 40 cents per carat. They are not imitation rubies,

inasmuch as in chemical composition, color, refraction,

hardness, durability, and beauty they are identical with the

rubies of the mines. Of all the world's gems, the perfect

'pigeon's blood' ruby has long been esteemed the most valu-

able. Several years ago the largest stone yet found by

the British company, weighing only 11 carats when cut,

was sold in London for $35,000. A perfect ruby of five

carats weight is worth more than ten times the price of a

first-water diamond of the same size. In 1875 the financial

exigencies of the Burmese government made necessary the

sale of two fine rubies. One, when recut by European lapi-

daris, weighed 38 V„ carats, and sold for $100,000. The

other weighed, when recut, 32 '/w carats, and sold for

$50,000. These are among the finest rubies that have ever

reached the Occident. It is true that there are larger rubies

among the crown jewels of France, Russia, Portugal, Spain,

and England, and even in several private collections, but

most of these are Ceylonese or Siamese gems and lack the

perfection of color that makes the Burmese stones the

world's standard of excellence.



May 13. 1911 MINING AND SCIENTIFIC PRESS 659

Rand Metallurgical Improvements

By R. W. Schumacher

•Considerable improvement has been efifected during

the last year in our metallurgical work. I refer, in the

first place, to the Butters vacuum-filter which was put in

at the Crown Mines and formally taken over by the com-

pany after a most exacting trial of six months' duration.

Tests were made first on current slime, then on a mixture

of current and accumulated slime, and finally on residue

from the existing slime plant after washing treatment by
tlie Adair-Usher system had taken place. The most im-

portant points to be determined in these tests were: (1) To
what extent could the gold in solution be recovered? (2)

What would be the cost of this recovery? The six months'

trial showed that the recovery of gold was practically com-

plete, the minute quantity of gold in the final residue being

due to traces of unprecipitated gold in the solutions used

as washes. As regards the cost of treatment, the opera-

tions of the plant at only one-third of its capacity and
under conditions requiring an abnormal consumption of

acid in clearing the filter-leaves, made it difficult to arrive

at finality. But it can safely be deduced from our Crown
Mines experience that at a plant working normally on

current .slime, the cost of operating should be somewhere
between 2d. and 4d. per ton, according to the tonnage
treated. The final test at the Crown Mines showed a recov-

ery of over one shilling per ton from residue already

washed by the Adair-Usher system. The results of the

vacuum-filter plant have, so far. been decidedly satisfactory,

and show a di.stinct improvement on former methods of
treating slime, so that on the advice of the chief metallurgist

of the company, F. L. Bosqui, the same type of plant is

now being erected at the Bantjes Consolidated Mines, Ltd.,

the New Modderfontein 6. M. Co., Ltd., the Robinson G. M.
Co., Ltd., and the Modderfontein B. Gold Mines, Ltd.

The Merrill zinc-dust precipitation process has also been
ordered for the New Modderfontein and the Modderfontein
B. The advantages consist chiefly in the lower consump-
tion of zinc, and the saving in labor. This process has also,

together with the Butters filter, the advantage of introduc-
ing greater precision into metallurgical calculations. The
zinc-dust system admits of a more accurate determination
of the gold precipitated from day to day, and gives a com-
plete clean-up, so that there is little chance for error in

estimating the gold carried over in the zinc from month
to month, as in the existing system.

Trolley Protection

The increasing use of overhead trolley wires in and around
mines makes important any devices for minimizing the
danger of men coming into contact with them. While the
current used varies, it is always of sufficiently high poten-
tial to severely shock and often to kill. Different individ-
uals exhibit unlike degrees of susceptibility to electric

shock and the same person under different conditions may
be killed, burned, or shocked by current of the same volt-

age. In mines the wires are usually strung at one side,

or high enough to be out of the way of a man walking
under them. It is impossible, however, by these means

/x4ITf5-4

Trolley wire

Barytes as a Pigment

One of the principal uses of barytes is as a pigment in

mixed paints. It is used in the finely ground, bleached, and
floated condition and is a constituent of lithopone. Barytes
and Wane fi.xe (artificial barium sulphate) belong to the
class of pigments called inert extenders and reinforcing pig-
ments, along with such other minerals as gypsum, whiting,
asbestine, and silica. In the past the overloading of mixed
paints with inert pigments has been the main cause of a
strong prejudice that has grown in the minds of consumers
against the use of such pigments. So-called 'pure-paint
laws' have been enacted in certain States, making it com-
puLsory for paint manufacturers to label all paint packages
with the formula of the contents. In connection with this

movement toward paint legislation the thorough testing of
mixed paints has been carried on during the last four years
by a committee representing the Masters Painters' Associa-
tion of Philadelphia and the scientific section of the Paint
Manufacturers' Association of the United States, which re-
ports that these materials have no especial value as pig-
ments when used alone, but that their intelligent use with-
in certain limits is neces.sary for the production of a satis-
factory mixed paint.

•Abstract from report of the annual meeting of the Rand
Mines, Ltd., published in The South African Minitifi Jour-
nal, March 25.

alone to prevent accidents due to contact through tools or
pipe carried on a man's shoulder, and it is equally impos-
sible to prevent men from resorting to this customary
manner of carrying a load. At the Harvard mine, near
Jamestown, California, where C. E. Shafer is manager.

there is an electric trolley system for carrying ore from
mine to mill. The trolley here has been housed-in on
each side so as to effectually prevent accidental contact.

The details of the method of construction are illustrated

in the accompanying figures. Essentially, 1 by 4-in. boards
are fastened by means of tin strips to the overhead string-

ers, in such position as to parallel the horizontal wire. As
the wire is hung less than 4 in. from the stringers the effect

is to give complete security. At this mine a four-wire sys-

tem is used, but for clearness only one wire is represented

in the figures.

The same system is used at the Melones mines, managed
by W. G. Devereux. This mine is opened by a 700-ft.

adit. The construction illustrated is only found necessary

ill and around stations. From the loading station to the

entrance of the adit, the trolley is high and the distance is

so long that men never walk carrying tools. For transport-

ing men a passenger ear has been built, and this is com-
pletely covered with a light wooden roof, so as to make it

impossible for either men or tools to touch the wire.

Peat is used as a fuel in European countries, but has

found but little application to this purpose in the United
States, as- the amount of the production so used last year
was but little over a thousand tons. Peat has numerous
disadvantages, the chief being its large content of water
(and corresponding low fuel value) and its bulky and fri-

able nature, which unfits it for transportation. These
may be partly overcome by drying and briquetting, but the

cost of so doing is in most cases too high to be commer-
cially profitable. Plants are in operation in Maine, Massa-
chusetts, New Jersey, Michigan, and Iowa.
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Roasting at Kalgoorlie

By M. W. VON Bernewitz

At the Associated Northern Blocks, Kalgoorlie, Western
Australia, the ore from the Main Lode is of a rather soft

schistose character and contains tellurides and pyrite, the

sulphur averaging 3%. The ore from the West Lode is

much harder, containing practically no telluride, but some
graphite and 4% S. All the ore is crushed in Krupp ball-

mills through a 27-mesh screen, and fed into six Merton
ordinary furnaces. These have three hearths 6.5 by 30 ft.

each in the clear, and a finishing floor 6.5 ft. in diameter.

The furnaces are nm at one revolution in 45 seconds, and
absorb 2.5 hp. each. It was found that, with the first-men-

tioned class of ore, 120 tons per day could be roasted; but

with the latter, the tonnage fell off to 110 and 100. The
furnace feeders, simply small screws in a cast-iron tube at

the top floor of the furnace, and driven by sprocket wheels

and chain, are arranged for different quantities. The Mer-
ton furnaces here are fairly satisfactory, but at times

difficult to regulate. On the top hearth the ore is merely

warmed. Roasting commences on the second, while on the

third hearth most of the sulphur is eliminated, helped, of

course, by the action on the finishing floor. The tempera-

ture is not easily regulated, and the third floor is depended

Fig. 1. Interior of Associated Northern Mill, Show-
ing Merton Turnaces.

upon to do too much work. The flue-gas averages 600°r.,

a mercury pyrometer being fixed in each goose-neck flue

that connects with the main and stack, the latter 100 by 6

ft., bell-bottomed. The draft averages 0.5 inch in the main
flue, dropping to 0.02 inch at the fire-box. There being so

many turns in the furnace, the draft is checked somewhat.
If the furnace was fired too heavily, the ore tended to 'ball,'

and the roast would test poor. This 'balling' is a peculiar

thing in roasting in Kalgoorlie ores, and was discussed at

one of the meetings of the Australian Institute of Mining
Engineers. When the heated ore 'balls,' it does not get

hard, as the slightest touch with a bar will break it up
again. One metallurgist thought that it must be the re-

sult of a change in the lime in the ore during roasting to

CaSOj. Another said that possibly the schistose nature of
the ore would account for it. However, it is rather inter-

esting, and if the lumps are discharged from the furnace,

they enclose particles of ore not properly roasted; hence,

it is desirable to prevent their formation.

On firing up afresh, it is found advantageous to let in

an extra quantity of air for perhaps one-quarter hour,

until the firewood is well alight, there being a deficiency of
oxygen at this time, due to the new fuel. It is not cus-

tomary to fire continuously, as tests showed that, if this

were done, the soluble sulphides in the roasted ore were
much higher than when firing was intermittent. Roasting
the hea\'y sulphur ore after it had been crushed through a
30-mesh screen was tried, but the result was little better

than with the coarser material.

In connection with the subject of furnace design, namely.

superimposed hearth furnace and the straight-line type, the

remarks of J. E. Edwards in 1909 before the Western
Association of Technical Chemists and Metallurgists should

be read. At the Associated Northern, the formation of
sulphuric acid has been noticed for years, on the arches

under the furnaces wliere the footstep bearings of the rab-

ble spindles are. This acid is highly concentrated, and is

less noticeable toward the finishing hearth. Its formation

was puzzling for a long time, but it is probably due to

gas drawn down between the spindles and bottom hearth,

and condensing on the cool arch outside. Fuel consump-
tion averages 14% of weight of ore fed into the furnaces.

The discharged ore is taken by a short push-conveyor to an

elevator, and from this into a mixer, and mixed with 0.04%
KCN solution. The resulting pulp flowing to the pans is

very hot. There does not appear to be any extra con-

sumption of cyanide on this account, and fully one-half of

the gold in the ore is in solution at this point, so much so

that, when roasting is good, no more cyanide is added to

the agitators, which only work for four hours. For a quick,

though rough, test of the roasted ore, the lead acetate method
is used; while for accurate work in determining .soluble

sulphides the iodine test is used. The cost of roasting

averages 66c. ])er ton roasted.

No accurate estimate of the amount of the dust saved

>*- "^
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were built badly at the start, and reconstruction has not

helped them much. Being generally in poor order, their

capacity on this ore is only from 10 to 15 tons each daily.

Four of them were experimented with on the following

lines. On one the finishing hearth was extended about 7

ft., this making three rabbles working in the hottest part

of the furnaces; on another funiace the finishing floor was

e.xtended to admit putting in an extra rabble ; the third was

rebuilt similar to the first, only that it had a stack of its

own to test the draft; while on the fourth a fire-box was

built at the back of the second hearth. The ore roasted gets

too hot near the feed end, while the work of the other three

is a slight improvement over that of the ordinary type.

The Associated furnace, devised by Messrs. Daggar and

Bull, is rather interesting. It has two hearths, each 46 by 6

ft., and the feed travels along the top floor to the fire, drops

through a port on to the second hearth, and is rabbled from

the fire to the discharge end. The fire has no connection

with the bottom floor at all. This is not simply a cooling

hearth, as when the ore drops on it, not more than 50%
of the sulphur has been eliminated. Here it burns away
until the third rabble from the discharge, when the ore

cools off quickly. The furnace has 14 rabbles on each

hearth, traveling at 3 r.p.m.. the rabble in the fire end going

at 6 r.p.m. It has a stack of its own, with 0.55-in. draft.

The stack for this furnace is erected close to the discharge

end. there being only a flue of a few feet. With such a

strong draft, a fair amount of du.st results. A screen test

Fig. 3. Water-Pipe ix KABiiLe; Showing Corrosiox

of the dust left in the flue, quoted below, shows that prac-

tically only coarse particles are left behind.

Mesh. Per cent.

On 30 14.3
" 40 42.6
" 60 1G.3
" 80 7.3
" 100 4.0
" 120 1.3
" 150 1.0

Through 150 13.0

'i'lii- daily capacity Ls 27 tons, and the roast is rarely poor.

Fuel consumption is about 11%. I think that, some years

ago, J. A. Greenawalt, of Crii)ple Creek, also advocated
this principle in roasting.

The Edwards duplex furnaces do admirable work on the

heavy sulphide ore. The two in use are not exactly similar.

The hearth area, common to both, is 11.75 by 107 ft., with
three fire-boxes, each 6 by 2 ft., No. 1 furnace has the first

fire-box 56 ft. and the second 66 ft. from the feed end, the

third being at the discharge end. This funiace has a fall

of 0.25 in. per foot, and the rabbles travel at 4 r.p.m. In
No. 2 furnace the fire-boxes are 42 and 66 ft. from the feed

end. It has a fall of 0.31 in. per foot, wliile the rabbles

travel at 2.02 r.p.m. The draft averages 0.55 in. There
are .52 rabbles in each furnace, 32 of tiiese being water
rabbles. Hot water cireulating in roasting plants is, for

some reason not yet understood, very corrosive. It eats

away pipes wholesale, especially the water-pipes in the

rabbles. A %-in. iron pipe may last a year, when it is

riddled with holes, as will be seen in Fig. 3. Copper pipes
have been used on some mines with some success. Tiie

rabbles used here are cast at llie mine, and instead of

having a pipe to the toe of tiie rabble, a web is cast in the

rabble about % in. thick, and this gets over the trouble.

In the No. 1 Edwards, the ore gets a dull red about the

fifth rabble from the feeder, while in No. 2 it starts quite

near the end, and this furnace does the better work of the

two, with about 10 tons more capacit.v daily, simply be-

cause of the first fire-box being nearer the feeder, the extra

fall, and slower rabbling. The furnace feed conveyor is

fed by a screw, from the fine-ore bin, driven by cone pul-

leys giving about 75, 90, and 105 tons of ore to each fur-

nace daily. Recently they have averaged about 95 tons

each. They are motor-driven, and use 6 amp. at 550 volts

each, the ammeter being a splendid guide as to the amount
of ore fed into the furnace. These furnaces are easily

regulated, and if results are poor at any time, they are

stopped for a few minutes, then run slow for perhaps a

quarter of an hour, and fired heavily, letting in plenty of

extra air. In about half an hour a bad roast is entirely

corrected. The end fire-boxes are not used much, just two
or three logs are kept burning to warm the air passing

through the fire-bars. I might say here, with reference to

bad roasting, that often this end fire-door is left open to

let in an excess of air. It would seem that certain liberties

may be taken with such high sulphur ore, much different

to an ore carrying only 3% S. The middle fire-boxes are

fired heavily, and the sulphur continues to bum till the

fourth rabble from the discharge, namely, 22 from the

feed end, and then discharges quite cool. Fuel consump-
tion averages 11% of the ore roasted. The flue tempera-

ture is 700°F. One man attends two fur-

naces, and they are greased only on day
shift. On these furnaces roasting costs

about 60c. per ton, while the total cost

for the whole roasting plant is 80c. The

roasted ore is elevated and mixed witii

0.03% KCN solution, and unless roasting

is poor, the consumption is low, and a

great deal of gold is dissolved here, the

final pulp being agitated for 11/2 hours

with 0.005% solution in A. Z. agitators.

Since the above notes were compiled,

the Associated mill is being overhauled

and remodeled, with a view to cheaper

and more efficient work. In the roasting department, eight

Merton furnaces have been dismantled, and the nine re-

maining shut down for good, and the flues torn out. In

place of these, two Edwards duplex are being erected simi-

lar to No. 2 described, while the fire-boxes of No. 1 will

be altered also. It is hoped with the four furnaces to

deal with 10,000 to 12,000 tons monthly. Except the brick,

every part of the roasters is being made in the mine's foun-

drv and fitting shop, so they will be erected at a minimum
cost. This, with the lowered cost of roasting, should allow

a marked decrease in treatment cost.

Oil-Land Withdrawn

The petroleum lands in the public-land States constitute

one of the most important natural resources remaining in

the hands of the Federal Government. As a result of in-

vestigations by the United States Geological Survey large

areas of these lands have been withdrawn from public

entry pending legislation needed to prevent their wasteful

exploitation. On April 1, 1911, these withdrawn oil lands

aggregated near 4,000,000 acres. The States in which they

are situated and the acreages are shown in the table which

is given below.

Acres.

Arizona 230,400

California 1,594,332

Colorado 87,474

Louisiana 414,720

New Mexico 419,901

Oregon 74,849

Wyoming 392,306

Total 3,795,548
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Improvements in Assaying

By Abbot A. Hanks

*It is interesting to note the changes that have taken
place in the last twenty-five years in the apparatus and
methods used in fire assaying. In the early eighties, assay
furnaces were ponderous affairs built of fire-brick and fired
with coke or charcoal. Here on the Pacific coast we could
not use local coke and our fuel was the so-called 'English'
coke imported from abroad, principally Belgium, at a cost
of from $20 to $25 per ton. The furnace was mounted
on a base in order to bring the muffle to the proper height.
On account of the smoke and heat special chimneys were
necessary. In the city, where furnaces were connected with
flues in ordinary buildings, there was continual danger of
fire from over-heating. All crucible fusions were made in
a special crucible or wind-furnace. Where the assayer was
not burdened with an abundance of work, he generally
made one furnace do for both fusions and cupellations.
The muflSes were small, usually not over 6 in. wide, and
held from 6 to 12 cupels. Modern muffles hold from 20 to
30. Space around and under the muffle was filled with
burning fuel. The charge-door above the muffle permitted
the introduction of crucibles which were imbedded in the
hot coke. If the fire was not properly built up it burned
away completely in the 40 to 50 minutes required for fusion
and the crucibles fell over and spilled the charge. There
was always danger of the coke getting into the crucibles,
and they are frequently covered with fire-clay lids.

These covers induced boiling, and where the pots did not
boil over the charge frequently stuck to the bottom of the
coyer. It was not customary to use nitre in those days for
oxidizing the sulphide ores. In some eases the heavy sul-
phides were given a preliminary roast in a flat roasting-
dish in the muffle.

The other method was the use of just enough litharge to
give the proper size lead button, while the excess of sul-
phide was taken care of by adding iron nails. This gave
dirty slags, and in a heavy sulphide ore the nails would eat
through or fonn matte, which adhered to the lead buttons.
The wind-furnace held 4 to 8 crucibles to a charge, while
the combination fusion and muffle furnace usually held 2
to 4. Now in the large muffle furnaces 15 to 25 can be run
at once, according to the size of the muffle, and of the
crucibles used. When cupellation was carried on in a fur-
nace used also for fusions, the temperature of the muffle
would vary with the condition of the furnace, being high
when the fusions were about ready to pour, and low when
the new lot of crucibles had been charged. Of course, with
this wide variation of temperature, careful cupelling as it

is understood today was impossible. Although silver at
that time was selling for its full coin value ($1.29 per oz.),
closer check than 1 oz. was not expected even on low-grade
ores. The gold and silver button was parted in a test tube,
using comparatively strong nitric acid and heating the test
tube over the flame of a bunsen burner or alcohol lamp.
Under this energetic action the gold broke up into a fine
powder. In fact this breaking up was considered neces-
sary to insure proper parting. When the silver had all
dissolved, the acid solution was decanted and the test tube
filled with distilled water. It was inverted over a small
clay annealing cup and when, in the opinion of the assayer.
the gold had all settled into the cup, the tube was slipped
off with a dexterous motion of the hand, the cup dried and
annealed.

Few balances were made in this country, all the fine
.scales coming from England and Holland. The* beam
was not graduated to its full length and frequently there
was difficulty in getting an exact weight where the button
registered less than 1 mg. and more than '/,„ mg., this latter
being the highest weight which could be read on the beam
with the nder.

Socfetf
^^^°^^ ^^^ California section of the Amer. Chem.

Samples were prepared by breaking down large lumps
with a hammer on an anvil, or were given a preliminary
crushing with mortar and pestle. The mortar has made
more trouble in salting samples than any other piece of
apparatus. Energetic action with the pestle wears pits in
the bottom of the mortar, and particles of free gold are
driven into the little holes, where they remain to be gradu-
ally ground out as successive samples are pulverized, much
to the detriment of accurate work. The final pulverizing
was usually done on the bucking-board. As this was pretty
hard work, the assayer or his assistant eontented himself
with putting through just enough pulp for one assay. In-
stead of grinding from 8 to 12 oz. through 80 to 100-mesh
screen, a 2 or 3-oz. sample ground to pass 40 mesh, or in
special cases, 60-mesh, was considered good enough. A
strong man could buck down a 6-lb. sample in from 12 to
15 min., while now by machinery a sample twice this size
is ground to a much finer mesh in 5 min. It must be re-
membered that in those days there was in our cities no
easily available source of power. Electricity was not then
supplied to the business portion of the city as it is today,
and the assayer who required power would have had to
put in a steam plant or gas engine.

The first crusher which I remember was the John Taylor
rock fine-crusher. It was a hand machine on the lever prin-
ciple, which enabled us to crush samples of several pounds
each to a uniform product of % in. or finer. It could
be readily cleaned, and it was a great improvement over
the old method of breaking large samples with a hammer.
This was followed by power machines, both crusher and
grinder; most of these, however, were large machines, re-
quiring considerable power, and more adapted for the
use of smelting and sampling works where big samples had
to be prepared. The first crusher which I used was the
Bosworth, manufactured in Denver, a ponderous little ma-
chine which, however, was not strong enough to be driven
by power and gave a good deal of trouble. One of the
early pulverizers was the Luckhardt giinder built on the
same principle as the Braun pulverizer, but of course much
more crudely constructed. With the introduction of electric
power, laboratory crushing and grinding machinery has
been improved until today it is possible to obtain rock
breakers of steel, built just as carefully as the machines
of full size used in large mills, and capable of crushing
from 150 to 500 lb. per hour to i/4-in. size, with every
facility for careful cleaning between samples. Our pul-
verizers can be set to grind to 100 mesh and even finer and
can also be perfectly cleaned after grinding each sample.
The first radical improvement in assay furnaces dates

back to the invention of the gasoline burner. In England,
where illuminating gas was cheap, the gas muffle-furnace
has been used for many years in the mint and Government
assay offices. In this counfrj'. however, the high price of
city gas has until within the last few years prevented its

general u-se. The first gas burner was the Hoskins, manu-
factured by Mariner & Hoskins, the well known assay
firm of Chicago. While this burner had many disadvan-
tages, it foreshadowed better things. The gasoline flame
is intense and can be confined to a small box. There is

no smoke and small furnaces are used which can be placed
on an ordinai-y work-table. Frequently no connection is

made with the flue, the small amount of gas and fume gen-
erated passing into the room. It will be seen at once what
a radical change this involves from the unwieldy coke fur-
nace which had to be frequently rebuilt or relined. There
was an enormous saving of labor in handling fuel and ashes,

and as there was practically no dirt the furnace could be
placed in a room where the more delicate operations of
assaying were carried on. The Hoskins burner, however,
never found favor on the Pacific coast. It could not be
used for cupelling, owing to the fact that a reverse draft
was created in the muffle which prevented the cold air

from entering and stopped oxidation.

Frank Fielding, head assayer of the Con. Virginia mines,
of Virginia City, invented and patented, about 1885, a ga.so-

line burner that was a great improvement over the Hoskins.
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At that time Mr. Fielding was in charge of a jilant which

ran assays for all the Comstock mines. With several assist-

ants he turned out from 150 to 200 assays per day. Mr.

Fielding constructed a large number of small crucible fur-

naces, each capable of holding four pots and each equipped

with its own burner. The furnaces themselves were not

much larger than 1 ft. cube, and were placed on a work-

tabl'e covered with sheet iron. With this plant Jlr. Field-

ing and his assistants were able to fuse from 50 to 75 assays

per hour; an unheard of amount of work in those days.

But he was forced to use coal or coke furnaces for cupel-

ling.

The first notable advance in gasoline-burner construction

was the advent of the Gary burner, put out by Braun of

Los Angeles about fifteen years ago. In this burner the

proper principles were applied. A needle-valve permitted

the perfect regulation of gasoline vapor and the combus-

tion chamber did away with all trouble of flashing back.

Improvements have been steady in burners, tanks, and

pumps, so that now the apparatus of the assayer is port-

able, even to the gold balance, and can be carried on mule-

back to almost inacces-sible localities. There have been im-

provements also in gas burners and many large offices are

using city gas for both fusion and cupellation work.

The introduction of oil has been of great importance on

this coast and this fuel has been adapted to use in the assay-

furnace. A number of large mills and reduction plants

using crude oil for fuel have introduced this also for their

assay-furnaces. It gives a satisfactory heat, but it requires

a large fire-bo.x, and if the furnace is not properly con-

structed the hottest part of the flame will be in the chimney

instead of around the muffle. Stove distillate of 28 to 32°

gravity is better than crude oil for furnace work and almost

as cheap. It flows more freely, giving no trouble even in

the coldest weather. It is not explosive and does not can-y

the water and grit found in crude oil. It bums with a

shorter flame and apparently gives just as much heat. In

the old days all silver assays were nm in scorifiers in the

muffle. In Colorado, where at that time most of the ores

assayed were silver ores, this led to the building of large

coal furnaces carrying two or three muffles each. The
scorification as.say has its limitations, however. Only a

small amount of ore can be used, and the results on gold

are generally low. It was not long before small crucibles

were run in the muffle and now the best practice calls for

running all fusions in the muffle rather than in the open
or jiot-fumace. This method has many advantages. The
heat of the muffle is more even and all crucibles receive the

same treatment, while in the direct-flame furnace the cru-

cibles nearest the bunier are hotter than those farther away.
The muffle holds 15 to 20 crucibles, which are all charged at

once. They require very little attention for 30 to 50 min.,

during which time the assayer can busy himself about other
work. In the direct-flame furnace it is necessary to pour
and recharge a set of pots about everv- 10 min. The muffle

is not nearly as hot as the open fiiniace and so is much
easier on the ojjerator. After all fusions are complete the

temperature is lowered and the lead buttons are cupelled
in the same muffle.

In few of the modem a.ssay offices are silver buttons
parted in test tubes. Almost all a.ssayerS now treat twice
with nitric acid of different strengths. A weak acid of
about 1.11 sp. gr. (18% HNO,) is first ran on which dis-

solves the bulk of the silver. The button is given a final

treatment with stronger acid of about 1.32 sp. gr. (509c
HNO,) and then wa.shed. In the old method of treatment in

the test tulx! with one boiling with strong acid there were
undoubtedly considerable losses in fine gold which was
broken up to a powder by means of the violent action and
which did not settle but floated off in decanting. The pres-

ent cu.stom is to flatten the silver button and place it in a
porcelain cup. Here it is treated with the two strengths
of nitric acid, washed, annealed, and the fine gold brushed
from the parting cup directly to the pan of the balance. It

is possible to |)art buttons containing a large excess of
silver and still retain the gold in one lump or mass, and as

there is no transfer, the possibility of loss of gold is re-

duced to a minimum. Some assayers still part in glass,

using small Erlenmeyer flasks.

There have been great improvements in balances for assay

work. The long-armed machine of twenty-five yeai-s ago

was quite accurate, but altogether too slow for the require-:

ments of the modern assay office. We are frequently re-

quired to weigh up 50 to 75 gold buttons at the end of the

day's work. To do this with the slow-moving long-armed

Ortling balance in use twenty-five years ago would have
been almost an endless task. Now a good operator can
accomplish this in 1 to l^A hours, or at the rate of about
one button per minute. The Keller type of balance is find-

ing favor now for the most delicate work. This balance

is made with short hangers, the distance from the knife-

edge to the pan-support being about two inches as com-
pared with nine inches in the older type. This makes a

low and self-contained instrument, not easily affected by
any ordinary amount of jar, and holding its adjustment
well. The needle is inverted, indicating on an ivory scale

above the beam. The beam is not itself graduated, but

the position of the rider is indicated on a scale behind the

beam by a pointer on the carrier. The best balances of this

type will readily indicate 0.005 mg. and can be kept at this

sensitiveness under the demands of daily work. Another
improvement is the multiple rider attachment. A number
of riders of diffei-ent weights are held on suitable racks

^above the beam. A special carrier enables any one of these

to be placed on a hook on the stirrup. In this way buttons

up to 30 mg. can be accurately weighed by a combination

of riders without placing any weights in the pan or open-

ing the door of the balance.

The assayer is now able to secure very accurate riders

and assay weights. Sets of weights can be secured which

have been compared with the standard gram in the U. S.

Bureau of Standards, Washington, D. C, and graduated to

be accurate to 0.005 mg. These weights do not retain their

accuracy even in the hands of a careful operator, but be-

come heavy. The lip of the weight gets rough under con-

stant handling with the pliers, and dirt and dust are rubbed

in, making the weight heavy. All assay weights of 5 mg.

and less used for delicate work should be checked against a

standard weight every six months.

The art of assaying is as old as metallurgy itself. Agri-

cola, whose work on metallurgy was published in the early

part of the seventeenth century, ghows a cupelling furnace

that was operated in a manner similar to that now in use.

It is questionable whether assaying was then applied to ores.

Probably it was used as a means of refining gold and silver

alloys. In the United States it is only Avithin comparatively

recent years that the position of assayer has been considered

of any importance. At most of the mines when it was
thought advisable to have an assayer, he was about as useful

as the paper-weight on the superintendent's desk. The

position was filled by some young man not capable of doing

hard ]>hysical work, usually a relative of the president or

of some large stockholder. There are in the assay business

a great many rule of thumb men who have been instructed

by such men, and who have no knowledge of the principles

of chemistry or metallurgy. There are the usual number

of quacks who do not know anything and who do not at-

temjit to assay the samples entrusted to them. Assayers

have also fallen into bad repute through 'high-grading.'

At all mining camps where rich ores are produced the

miners and those employed underground manage to steal

a great deal of rich ore. This ore is brought to the surface

concealed in their clothing, in their ears and mouth, or other

parts of the body. It is necessary to find a market for this

ore, which is known by the name of 'high-grade.' In all

such camps there are so-called assay offices that are merely

'fences' for the disposition of stolen ore. Such places are

only called assay offices as a blind. In Goldfleld there

were, at one time, twenty-three of these assayers. A miner

would take his stolen ore to the office of Smith, where it

was crushed, and a sample given to him to be run by an

independent assayer, as a check. This sample he would
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perhaps take to the office of Jones. Jones, noticing the

name of Smith on the pulp envelope, would telephone

Smith to know how much he was going to allow for the

ore. When Smith replied, Jones wrote out an assay cer-

tificate for the amount, while the assay sample was thrown

aside without being opened. There is no more reason to

call a man presiding over this sort of an establishment an

assayer, than there is to dignify the name of the manager

of quack medical institutions with the name of Doctor.

The estimated value of ores bought and sold in the United

States alone on the basis of assay is over $1,500,000 per

month. This does not take into account the enormous
amount of bullion handled through the mints and U. S.

assay oflBces, but applies only to ores purchased by smelters,

sampling plants, and custom mills. At every such plant

and at every gold and silver mill of any size throughout the

country the operations are controlled by assays. The ac-

curacy of assay methods is far in excess of that required in

ordinary chemical determinations. Gold determinations

must be accurate to 0.01 mg., equivalent to 1 part in 2,900,-

000 or 0.00003%. In addition to the products bought and

sold on the results of fire assays, consider the enormous
amounts involved in the sale of mining properties that

change hands on the results of samples, which are all as-

sayed by fire method.

There are a great many mistakes made in mining, and a

great deal of dishonest work is done. Speculation in min-

ing shares is rife all over the world, and the unthinking

public calls this mining and blames the certain losses which

result, to one of the largest and most necessai-y of our

natural industries. Mining shares are simply used as a

means of indulging the desire of the average man to

gamble, and there is no more relation between playing the

stock market and legitimate mining than there is between

the betting ring and the scientific breeder of blooded horses.

It frequently happens that mistakes and errors are mag-
nified while a large amount of good work passes unnoticed.

Many of the errors charged against the assayer are not his

fault and are due to improper sampling. The assayer can

only work on the sample brought to him, and it is astonish-

ing to find how many mining men are wholly ignorant of

this important detail. A man will bring a single piece of

ore of about 2 lb. weight and say, in all seriousness, that it

represents the average of a mine which has perhaps 200 ft.

of development. Or he will bring in three or four lumps of

ore the size of apples, which he claims to be an average of

a dump of several hundred tons, while in the same breath

he may say that he picked out the worst-looking pieces, re-

jecting those that showed free gold because he did not wish

to obtain too high results. With such ignorance on the part

of the mining public, is it any wonder that there are dis-

crepancies in assays or that the metal found in crudely

selected grab-samples fails to materialize when the ores are

milled or sent to the smelter?

Improvement in apparatus and methods is rapidly ex-

tending the sphere of the assayer, and his work is becoming
better known. Where not long ago the superintendent

expected his assayer to check with what he thought the mill

was doing, we are now beginning to feel that the results

of the assayer are the real index of what the plant is ac-

complishing. To do this we must first have well-trained

con.scientious men, supplied with the proper and accurate

apparatus, given a decent place to work in, and not over-

worked. With these necessary conditions filled, we have
reason to expect and to insist on accurate work.

Lead and zinc in large quantities are secured by work-
ing over the drosses, old metals, and alloys resulting from
commercial operations. Lead so obtained is chiefiy derived

from skimmings, drosses, old metal, and alloys; solder, type-

metal, and babbitt, for example. The amount obtained in

this way was over 40,000 tons in 1909. Secondary zinc is

chiefly obtained fi'om the drosses and hard zinc produced
during the operation of galvanizing, but an appreciable

quantity is obtained from various zinc alloys, the total for

1909 amounting to about 35,000 tons.

Goldfield Consolidated

The following is a summary of operations and costs for

the first five months of the current fiscal year, November
1910 to March 1911, inclusive, of the Goldfield Conssolidated

Mines Co. and Goldfield Consolidated Milling & Transporta-

tion Company

:

Total. Average.

Ore milled, 126,872 tons, value $4,361,234.22 .$34..38

Loss in tailing 270,115.56 2.13

Net recovery $4,091,118.66 .$32.25

Ore shipped, value 156,440.58 727.63

Values realized .$4,247,.559.24 $33.42

Mining

:

Mohawk shaft 136,373.84 3.35

Combination shaft 52,405.60 2.17

Red Top shaft 96.843.28 5.10

Jumbo 163,232.28 • 3.78

Total $448,855.00 $3.53

Transportation 13,757.91 0.11

Milling

:

100-stamp mill 269,166.72 2.12

Concentrate treatment 49,450.09 0.39

Total $318,616.81 $2.51

Marketing : •

Bullion 22,.334.5.-) 0.18

By-products 3,941.67 0.03

Concentrate residue 58,539.54 0.46

Total $84,815.76 $0.67

General expenses:

Administration 15,734.01 0.13

Manager's office 5,183.38 0.04

Secretary and treasurer's office. 5,176.34 0.04

Legal expense 12,411.12 0.10

Insurance 397.95 0.003

Mine Operators' Association. .. 2,815.07 0.02

Damages 3.155.25 0.03

Property tax 2,657.14 0.02

Corporation expense 14,139.76 0.11

Sundries 18,040.48 0.14

Total .$79,710.50 $0.63

Bullion tax 54.449.34 0.43

Marketing high-gi-ade ore 13,-562.74 0.11

Construction 97,466.74 0.77

Total costs $1,111,234.80 8.74

Miscellaneous earnings 17,815.29 0.14

Net costs $1,093,419.51 $8.60

Net profits 3.154,1.39.73 .$24.82

Mica is used in large quantities in both sheet and ground

form. Sheet mica is used in stoves, gas-lamp chimneys,

lamp shades, for .glazing purposes, and in many kinds of

electrical apparatus and machinerv-. The electrical indus-

try consumes by far the greater part of the sheet mica pro-

duced. Mica serves as a perfect insulator in various parts

of dynamos, motors, induction apparatus using high volt-

age, switchboards, and lamp sockets. The domestic mica

is satisfactory for all insulation except for commutators of

direct-current motors and for djTiamos built up of bars of

copper and strips of mica. For this purpose no mica is as

satisfactory as the phlogopite or 'amber' mica. This mica

is of about the same hardness as the copper of the com-

mutator segments, and therefore wears down evenly with-

out causing the motor to spark. A large quantity of the

small sheet mica used in electrical apparatus is built up

into micanite or mica board, the thin sheets being built up

layer after layer with shellac, with or without tissue paper,

and then subjected to great pressure.
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Copper Producers' Association Report

The monthly report of the Copper Producers' Associa-

tion for April shows an increase in stocks on hand of ap-

proximately 3,548,000 lb., compared with a gain of 5,370,-

000 in the preceding month. Production for April amounted

to 118,085,223 lb., a decrease of about 12,500.000 from

March. Domestic delivery was only 52,407,650 lb., a fall-

ing off of almost 14,000.000 from the preceding month, and

foreign deliverj', which was supposed to have been very

heavy for April, amounted to but 62,129,599 lb., or a gain

of a little more than 3,000,000 over last March. Total de-

liveries for April were 114.537,249 lb., or less by 10,624,-

667 than in March.

Foreign Visible Copper Supply

The foreign visible copper supply in England, France,

and afloat thereto on May 1. 1911, was 78,069 tons, a de-

crease of 1534 tons within the past two weeks. Below is

given the foreign visible supply at the beginning of each

month since January, 1909 (in tons)

:

1911. 1910. 1909.

January 1 83,797 109,022 55,677
Februarj- 1 83,196 110,808 52,935
March 1 82,387 113,455 52,295

April 1 82,267 111,432 51,354
May 1 78,069 110,207 50,918
June 1 106,815 56,854
July 1 103,957 67,379

August 1 99,239 76,559
September 1 97,507 88,218
October 1 93,961 93,851
November 1 88,422 99,357
December 1 86,250 105,743

ber 31 the reserves were 314 years ahead of the mill. Dur-
ing 1910, 162,082 tons of ore was raised and sent to the 50
stamps. By amalgamation 44,002 oz. was recovered, 6326
oz. w£ts obtained from concentrate, 10.106 oz. from sand,

5596 oz. from slime, and 704 oz. from slag and accumulated
slime, making a total production of 66,734 oz., or 35s. per
ton milled. The net profit, after payment of taxes and
making allowance for depreciation, was £112,360, out of
which £97,500 was paid as dividend, being at the rate of
30%. The company has taken a share in the promotion of
the Northern Ontario Exploration Co., which has been
formed by the Bewick-Moreing group to acquire properties
in Porcupine.

Railway Operating Costs and Revenue

The table below shows the relative percentage of revenue
and of cost of operation of Eastern, Southern, and West-
ern railways for the month of February 1911.

Cobalt Silver Production

The shipments from Cobalt during the week ended Ajtril
1 WPT*I* *

Pounds.
!'» Rose 311,930
Nipissing 146,130
Cobalt Lake 122 200
Kerr Lake 120^000
McKinley-Darragh 118,890
Crown Reserve llg (JOO

Temiskaming 65,090
Coniagas 63,170
Cobalt Townsite g2 100
Hudson Bay eoi400
l^uffalo 58,400

The quarterly statement of the La Rose Mines, Ltd., siiows
that it has cash in bank, ore in transit and at smelters
valued at $782,564 and ore at the mine ready to ship valued
at $393,640; while the quarterly .statement for the Nipissing
shows that on April 1 it had cash in the bank amounting
to $731,883, ore in transit and at smelters valued at .$316,638,
and ore ready for shipment valued at $266,711.

Revenue per cent of total

:

%
Freight revenue 69.3

Passenger revenue 22.5

Other transportation rerenue 7.2

Non-transporation revenue . . 1.1

Cost:

Maintenance of way and of
structures 11.7

Maintenance of equipment. .17.4

Traffic expenses 2.4

Transportation expenses . . . 40.3

GJeneral expenses 3.0

Total operating expenses (ex-

cluding outside operations

and taxes) 74.7

Daily averages:

Revenues per day per mile . $30.39

Expenses per day per mile 22.71

Net revenue per day per
mile 7.68

%
70.4

21.1

7.4

1.0

11.2

18.7

2.2

42.8
OS

GO
_ OO c

•a g

72.5

20.6

5.8

1.1

13.0

16.7

2.4

33.5

2.9

O (B

%
66.7

24.7

7.3

1.2

11.9

16.0

2.6

39.9

3.2

77.7 68.4 73.6

$47.57 $26.39 $22.26

36.97 18.05 16.38

10.60 8.34 5.88

British Columbia Land Titles

Sons of Gwalia Mine

The Sons of Gwalia gold mine is situated near Mount
Leonora in the North Coolgardie district of Western Aus-
tralia. The company was floated in 1898 by the London
& Western Australian Exploration Co., of which Bewick,
Moreing & Co. were the moving spirits. The management
of the mine is still in the hands of this firm. Though not
now yielding such rich ore as in the years 1903 to 1905,
the mine is in a distinctly healthy condition and promises
well for the future. The main incline shaft is down 2503
ft., and in order to protect the dip additional claims have
been acquired. Development continues to reveal large
bodies of ore with here and there rich shoot.*. On Decem-

The question of title is again cropping up in regard to

a large territory in British Columbia, and it is possible

that the decision of the British Privy Council in the Ophir
case may influence the result. The Cowichan Indians lay

claim to the Cowichan valley under a proclamation issued

in 1763 by King George III in which he confirmed the

rights of the Indians to the lands not included in the limits

of the colonial governments then existing, or the Hudson
Bay territory. This claim British Columbia has never
recognized. The Indians, after in vain urging their case

for many years, have retained as counsel J. M. Clark, of
Toronto, recognized as one of the ablest Canadian expon-
ents of constitutional law, and who, as it happens, suc-

cessfully argued the Ophir mining case for the Ontario

Government before the Privy Council. Tlie claim of the

Indians of British Columbia rests on the very same legal

points as were decided in the Ophir mining case, so that if

the former ruling is sustained when the case comes before

the British law lords and the rights of the Indians are

upheld, it will mean that the province of British Columbia
has acted illegally in granting lands within the Indian
claims. Consequently all the titles to mining property in

that part of British Columbia will be invalidated. As the

case now stands the Imperial Government, to which the

petition of the Indians for relief was addressed, referred

the matter to the Canadian Government. The latter en-

deavored to induce the British Columbia authorities to agree

to refer the case to the Supreme Court of Canada, but they

refused to do so, and the Canadian Government has re-

ferred the case back to the British Government.
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New York Copper Gossip

Tlie copper situation looks a little more hopeful. The

break below 13c. last month brought buyers into the market

in greater strength than for some time. The European

visible supply shows a healthy decrease in the last fortnight

of 3,438,400 lb., and an improved statement was shown by

the Copper Producei-s' Association figures for April. In

reality, however, nothing in this regard goes to the root of

the matter. Improved methods of extraction and improved

ore-handling machinery have brought about a production

which outstrips consumption and entails economic waste.

Curtailment should be in the development of new proper-

ties, not in cutting down production at mines now in opera-

tion.

The annual report of the Utah Copper Company was

made public last week. It shows a production in 1910 of

85,644,511 lb. of copper at an average cost of 8.069c. per

pound, for which an average price was received of 12.672c.

per pound. The net operating income from the Utah Cop-

per plant was $3,890,912. Dividends received from Ne-

vada Consolidated were $1,459,775. Other items of revenue

were $51,088. Interest charges to be deducted were $187,

making a net income of $5,401,588. Dividends totaling $3

per share were paid, a total dividend of $4,648,075, leading

a margin of a trifle more than three-quarters of a million

to be carried to surplus account. Tlie Utah Copper is a

magnificently conducted enterprise, but in hardly any other

business, and certainly in no other kind of mining enter-

prise, would the payment of so nearly the whole of the net

income in dividends be considered justifiable, especially in

the face of the unfavorable conditions now ruling.

The Chadbourne fight against the Calumet & Hecla

merger has taken the fonn of an action brought by F. W.
Denton, who is general manager of the Copper Range, and

who is also a son-in-law of the late Thomas L. Chadbourne.

The suit brought in Mr. Denton's name is really in behalf

of all the Chadbourne heirs and the other Ahmeek share-

holders, who are protesting against the absorption of tliat

company. A temporary injunction has been issued, and

in the meantime Thomas L. Chadbourne, Jr., is insisting

that an independent examination of the Calumet & Hecla

be permitted. The whole question is an exceedingly im-

portant one to the Boston market. If the merger is com-

pleted, Boston, which has always possessed a wider market

for copper shares than New York, will in all probability

lose its leadership in this regard. The Lake coppers have

been active trading issues, and their absorption will mean

that there will be few issues left to invite any speculation.

William E. Corey, former president of the United States

Steel Corporation, was prominently mentioned last fall as

the probable head of the projected copper merger. This

was some months previous to any general talk of Mr. Corey's

resignation. It appears to be quite possible that, merger or

no merger, Mr. Corey is to give his attention to copper. Mr.

Corey and Thomas F. Cole were, for many years, associated

in the steel business when Mr. Cole was at the head of the

ore department of the Steel Trust. Now Mr. Corey has

taken a directorship in the Calumet & Arizona and is ex-

pected to become an important factor in the management
of the Cole-Ryan properties.

The selling of the Miami Copper Co.'s metal output is

to be handled by S. S. Rosenstamm, of the General De-

velopment Co., if present plans mature. Mr. Rosenstamm
has not been actively in the copper metal market for the

past three or four years, but prior to that time he was a

very active factor and enjoys as large an acquaintance as

any copper salesman in the country. It is said tliat Gironx

will begin shipments in July and that Greene-Cananea will

probably go on a dividend basis by the end of the current

year. Both events, if carried out as promised, will greatly

strengthen the Cole-Ryan group. Mason Valley has applied

for trading privileges on the floor of the New York Stock

Exchange. If the present movement continues it will not

be a long while before the mining section of the 'big board"

will include practically all of the important porphyries.

Concentrates
Most of these are In reply to questions received by mall.

Our readers are Invited to ask questions and give informa-

tion dealing with the practice of mining, milling, and smelting.

A TUBE which is too small for the use for whicii it is

•^ needed may be expanded by the use of an ordinary

boiler expander, or it may be reamed out, if the walls are

thick enough to allow this to be done.

'T'O REMOVE old paint from iron and steel, apply the

flame of a gasoline torch until the paint blisters and

softens; it is then scraped oflE while hot. Lye or caustic

soda can also be employed to remove paint, but is incon-

venient to use, and has a bad effect on the hands of the

workmen.

LUESTONE is a name applied to two entirely different

substances; copper sulphate, or blue vitriol, and to a

variety of sandstone which is (|uanied in New York and

Pennsylvania and used for building, as flagstones, and for

making curbing for sidewalks. Over two million dollars

worth of this stone is produced annually.

'T'OOLS, when not in use, should be protecteii tr(»m rust

by a thin coating of oil. Any good non-dr>-ing oil will

do for this purpose, but a mineral oil is better, as it will

not become rancid. Kerosene oil should be avoided, as sul-

phuric acid is used in purifying the oil, and will cause the

tool to rust faster than when no oil is used.

B

pLUGS in classifiers, settling tanks, etc.. can be readily

inserted without tlie operator suffering the inconven-

ience of a wetting, if the tapered end of the plug be cut off

at an angle of about 45°. Turning the bevel from the

o])erator will deflect the stream away from him and result

in a gradual closing of the opening to be plugged.

pi RINDSTONES that have been allowed to stand in^ water often show soft spots, which wear away, lea\-ing

the stone uneven. It is best to drain the water from the

tank each time the stone is used. A stone which has be-

come very irregular can be cut down by fixing a hard piece

of steel so that it only touches the high places, and running

the stone until these are ground away.

LIMESTONE has a great variety of uses; the largest

quantity of it is used in the making of crushed stone

for macadam, railroad ballast, and concrete, and about

$10,000,000 worth is annually used as a blast-furnace flux.

It is also burned as lune. used as building stone, pa\-ing,

and flagstones, used in pajier-making and glass-making, and

in the manufacture of carbonated waters and all kinds of

alkaline salts.

TO CEMENT leather belts, have both ends clean. If

they are fatty, lay them on a clean rag and set a hot

flat-iron on them so as to melt the fat. which will be ab-

sorbed by the cloth. Mix 10 parts of carbon bisulpliSde

with one part of turpentine and dissolve enough gutta

percha (soft rubber) in the mixture to make a thin sjTup.

Coat the surfaces to be joined with this solution and keep

them pressed together until the joint has set hard. This

cement is said to work equally well with leather and rubber

belts.

T AKE COPPER is a term applied to copper which comes
•^ from the Lake Superior district, and has a double sig-

nificance, due to the fact that the copper from this region

diffei-s fundamentally in quality and method used in re-

fining from that produced in other parts of the United

States, so that the real significance of the teim is to desig-

nate the highest quality of copper rather than a particular

locality. Lake copper, owmg to its superior quality, always

sells for a small fraction of a cent more than electrolytic

copper does.
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Discussion

Readers of the Mining and Scientific Press are invited to

use this department for the discussion of technical and other

matters pertaining to mining and metallurgy. The Editor

welcomes the expression of views contrary to his own, be-

lieving that careful criticism is more valuable than casual

compliment. Insertion of any contribution is determined by

Its probable interest to the readers of this Journal.

Gold Nuggets of California

The Editor:

Sir—In vour issue of May 6 there appears an article

entitled 'Gold Nuggets in California,' the first item of

which I beg to correct: (1) Date should be Januaiy 24,

1.848. (2) The finder's name was James W. Marshall. (3)

There is no record of James W. Marehall ever being mar-

ried or having children. (4) The first find was a few small

nuggets, and none of them are in the possession of the

Society of California Pioneers. (5) There is nothing in

either Bigler's diarj- (the companion of Marshall) or in

the diary kept by Sutter at Sutter's Fort which states the

weight or value.

„ Wm. F. Cashman.
San Francisco, May 8.

tiardening and Tempering Drill Steel

The Editor:

Sir—Having rea<l the comments on 'Hardening and

Tempering Drill Steel' in your issues of October 22 and

November 12, 1910, I have made several experiments along

the line suj^ested, and watched others sharpening and tem-

pering drill steel. Summarizing my observations, I have

come to the following conclusions: Drill steel should never

be heated above a medium red; more steel is wasted by

forging too liot than too cold. Hot steel works best, conse-

quently the overworked tool sharpener will sometimes al-

most burn the steel in order to get through quickly. All

steel, even cheap grades, will do e.xcellent service if not

heated above a medium red. Tempering should be carried

on with the utmost care. Judgment and sharp eyesight are

essential. A color-blind smith cannot tem|)er properly.

Horace F. Lunt's remark about a moderately lighted shop

is to the point. It is impossible to work steel in excessive

or intense light. I find different waters require different

heats for tempering. So do different grades of steel. I

prefer rain or snow water or soft spring water. Clear

water should be used. If steel is brittle, draw it out over

night in a heap of burning charcoal ; this will toughen any

steel. I prefer plunging after heating to the required de-

gree in a clean fire. Scaly bits should never be immersed.

If the above points are kept in mind and directions fol-

lowed to the letter miners will have no trouble with their

tools. Tool-sharpening is a trade almost amounting to a

.science. A good tool-shai-pener is hard to get, and if found

should not be overworked.

LORENZ VON SCHOEN.

Gold Hill Mines, California, April 12.

these rocks, their elasticity would have a tendency to cause

changes from the shapes or relative positions maintained

when under pressure, and thus produce a gradual frac-

turing, creeping downward- as the masses were relieved of

their burden of weight. To illustrate this, a number of

cubes of rubber might be placed on a solid base, bounded

by some wall on all sides and spaced V« i"- apart. If over

these a cover be placed and weighted sufficiently to deform

the cubes, spread them till all the spaces are closed, and the

walls touch those of the adjacent cubes, then upon the re-

lease of the pressure, the cubes would resume their shape

and the spaces be restored. A still better conception may
be obtained by assuming square columns with individual

weights placed on each and gradually reducing the weight,

whereupon the cracks will open at the top, more than

toward the bottom. The difference in the elasticity, or other

conditions of the formation at various points would account

for the greater depth to which the Assuring has penetrated

and to which the silver has followed, in one section as com-

pared by another nearby.

Helena, Montana; March 25. ^- ^- Rop^^-

Cobalt District, Ontario

The Editor:

Sir—In reading the article by S. F. Emmons on the

Cobalt district of Ontario, in the Miiiinij and Scientific

Press of March 18, the suggestion of the compressibility

and elasticity of the rocks in connection with the Assuring

in which the native silver is deposited occurred to me.

There would appear to have been extensive erosion here,

resulting in removal from over the ])resent surface of a

tremendous weight of material, some from the present for-

mations, and some, pos.sibly, from formerly overlying

formations or from possibly comparativelj' recent sedi-

ments. That this former weight would compress the rocks

now being worked and maintain them in a tight, close,

compact mass seems f>robable. With the progress of

erosion, simultaneous with the process of .secondary enrich-

ment, the gradual reduclion of the weiglit would release

Republic Mining District

The Editor:

Sir—In a diagramatic sketch, forming plate XI of the

report by Joseph B. Umpleby, of the U. S. Geological Sur-

vey, on the geology and ore deposits of the Republic mining

district,* showing the vertical distribution of gold and

sUver in the Republic mine, the impression is given that

gold decreases and silver increases with depth in the mines

of Republic camp; an impression that is almost entirely

erroneous. The ratio of silver to gold contained in the ores

produced from the several leading mines has been carefully

determined from the smelter returns of ore shipped to the

smelters and the milling results from ore treated in the

camp. In the Republic and Lone Pine mines tlie average

ratio has been two or three to one,' while in the Quilp mine

the ratio has been as high as fifteen of silver to one of

gold, but the depth at which the ore has been mined has

evidently had no bearing whatever. In the lower workings

of the Republic mine silver slightly predominated when ore

containing selenium in the form, of selenide of silver was

found, but the amount of ground opened is comparatively

small. In the mines situated northward from the Republic,

up Eureka gulch, the relative proportions of gold and silver

vary considerably, the value of the silver being generally in

excess of the gold. The ratio, however, differs materially

in the different mines. For example, in the Lone Pine the

weight of silver in a ton of ore is about three times that

of gold, while on the upper levels of the Quilp the ratio

of silver to gold was about 15 to 1. On the No. 4 level of

the Quilp mine, now being opened into the Surprise ground,

a large proportion of silver is found in the high-grade ore,

while material having a value of .$20 or less per ton usually

contains only from one to two ounces of silver. Quite re-

cently that condition was demonstrated when the drift in

question yielding $20 to $25 ore containing a ratio of about

two of silver to one of gold, ran into a body 61/2 ft. wide,

with a ratio of 31 oz. silver to 7.4 of gold. The No. 4

level of the Quilp mine is fully 600 ft. deeper than the Jim

Clark adit level of the Surprise mine, where tlie ratio of

silver is from four to eight to one of gold. In February a

deposit of ore was found on the 50-ft. level of the Quilp

mine that was exceedingly rich in silver, from which, in fact,

the finest specimens of native silver ever seen in the camp

were taken. At the same time on the 500-ft. level the high-

est grade of ore in the mine was being extracted and con-

tained practically no silver. In the general development of

the mines of the camp the ratio of silver to gold contained

in the ores has been shown to bear no relation whatever to

depth from the surface, but on all of the various levels

differs materially, gold predominating in one place and

silver in another. Usually the richest ores of the district

contain a large proportion of silver glance, but are more

•Washington Geological Survey, Bull. 1.
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valuable for the gold than the silver. No matter whether

the ores are high grade or low grade, gold usually pre-

dominates in value, irrespective of depth.

M. H. Joseph.

Republic, Washington, March 15.

Surface Indications of Ore-Shoots in Depth

The Editor:

Sir—In his discussion of my original contribution under
the above title, in the Mining and Scientific Press of October

22, 1910, T. A. Riekard, in the issue of April 8, calls atten-

tion to a new phase of the subject, namely, the depth of
ore occurrence as related to the present surface. How far

Mr. Rickard's theory will apply, I am sure I do not know.
I have thought that in a mountainous country, where veins

traverse the hills and gulches, outcropping on the highest

ridges, down their sides, and often appearing in the bot-

toms of the gulches or canyons, that it was not unreason-
able to expect the veins or fissures observed on the hill-

tops to extend downward into the earth at least as deep as

the outcrops found in the neighboring canyons. This has
been my idea, or hope, though I am not prepared to offer

much substantial proof of the correctness of my theory.

On the Mother Lode of California the veins are found out-

cropping on the hill-tops, often forming conspicuous objects

in the landscape, as exemplified at Pinion Blanco, in Mari-
posa county; at Quartz mountain, in Tuolumne county;
Carson hill, in Calaveras county; and Seaton hill, in Ama-
dor county. In this great lode the fissures extend not only
as deep as the levels of the bottom.s of the neighboring
gulches, but thousands of feet below them. The apex of
some of the ore-shoots in these fissures does not come with-
in 1000 ft. of the surface. However, the Mother Lode
may be assumed to be an exception to the rule, though the

present relief of the country traversed by it is insignificant

as compared to the de^th already reached by some of the

mines along its course. The probable depth of erosion has
been estimated at 3000 feet.

I have in mind another region of California, in San
Diego county, known as the Julian district, in which a
mineralized zone extends across the country in a direction

somewhat north of west, for several miles. With a few
exceptions, notably the Stonewall and Golden Chariot, the
most important mines of the district are situated between
the villages of Julian and Banner, four miles distant from
each other. Julian is at an altitude of 4200 ft. and Banner
is at 2800 ft., a difference of 1400 ft. in altitude. The
rocks of the region are mica-slate, mica-schist, and granite.

Dikes of pegmatite are common in the mineral zone. There
are four distinct lines of mineralization. For the most
part the 'veins' occur as a succession of quartz lenses in

the schist and slate. So far as I am aware there are no
fissure veins in the district. In the Cincinnati Belle mine,
near Banner, is found a fissure filled with fragments of
country rock and clay, but as far as known it contains no
profitable quartz. It lies a few feet distant from and
parallel to the auriferous quartz lenses in which is found
the real value of the vein. The accompanying sketch shows

approximately the position and relative altitude of the
more important mines on the principal lode. There are
outcrops of gold-bearing quartz on each of the claims in-

dicated, but none of them have thus far developed into
deep mines. These lenses of quartz have resulted from
the filtration of silica into a zone of crumpled and folded
slate and schist, deformed by a compressive stress whicli
had a tendency to cause a reverse fault (as indicated by
local torsion of the rocks), but which stopped short of pro-
ducing an abrupt fracture. It seems hardly possible that
this stress, the unmistakable evidence of which mav be
seen along the surface and underground for several miles,

in these hilLs, should have been exerted only near the pres-
ent .surface, or even confined to a zone extending from a

region 300 or 400 ft. below the present surface up to a pre-
exi.sting surface approximately conforming in contour to

the present outcrop, a few hundred feet higher. If such
be the case, then these veins come within the limitations of
vein formation suggested by Mr. Riekard. If the stress

extended to a deeper-seated region, then there would be a
reasonable j)robability of the veins of the district also ex-
tending to far greater depth than has ever been reached in

any of the mines. Several local authorities have variously
estimated the output of this district at from $3,000,000 to

$5,000,000. The smaller amount is probably nearer the
truth. The ore was undoubtedly of good average grade,
and some of it wonderfully rich. Without doubt much of
the specimen rock so frequently found was the result of
secondary enrichment, though ore of this cla.ss was found
in spots throughout the entire depth of the exploited min-
eral zone, suggesting that its occurrence was in part due
to local conditions, such perhaps, as the crossing seams or
other physical features little understood by the miners, and
consequently overlooked by them. The veins 'pinched out'

irf depth, just as they do longitudinally, though in the
latter case by drifting in the general direction of the strike,

and possibly by cross-cutting, the lenses of quartz were re-

discovered. I have long thought that a more thorough ex-

ploration of these veins in depth might result in happy
surprises. It should be recognized that the type of vein
herein described differs materially from the lead-silver de-
posits referred to by Mr. Riekard as occurring in the

Hautes Alpes, France, though this fact may have no ma-
terial bearing on the question under discussion. The gold-

bearing quartz lenses of the Julian district are similar to

those found in Madera county, California: those in the

central and southern Black Hills of South Dakota, some of
those in the southern Appalachian States, and in many
other localities, and are uniformly due to the silicification

of crumpled schist and slate, and not to fractures which
would tend to produce fissure veins rather than a suc-

cession of lenses of relatively limited extent.

It is interesting to note that in this district, as well as

in others to which I have previously referred, ore-shoots

do not cross gulches or depressions at the surface. One
noticeable instance was in the Helvetia mine, where a rich

shoot of ore occurred on the crest of the ridge, but where
the vein crossed the gulch, although quartz occurred, it was
valueless.

Berkeley, California, AprU 9. W. H. Storms.

Blue-Print Filing-Case

The disposal of blue-prints so that they are readily ac-

cessible but not in the waj' is hard to secure. The best way
is to use the filing cabinets manufactured for this purpose,

but a less expensive substitute can be made from an
ordinary box, which should be about 40 in. high, 32 in.

wide, and 12 to 15 in. from front to rear. Inside and a

few inches below the top, 1-in. strips are fastened to the

sides to support light wooden rods. From each pair of

rods there depends a bag made of heavy manila paper; for

convenience this is usually open down the sides to within

a foot of the bottom. Blue-prints, drawings, or maps up
to 30 by 36 in. can thus be conveniently kept flat and readily

accessible. For convenience of reference the bags should

be numbered, and an index can be kept pasted on the lid

of the box, so that any required map can be quickly found.

To keep blue-prints and drawings in this way they must be

flat : maps that have been rolled can usually be flattened

by rolling them the other way. while blue-])rints can be

effectually flattened by soaking them in water and allo^ving

them to dry flat. Drawings of tlie same size should be kept

together. Such a box will hold a dozen or more bags. !Maps

and blue-prints can also be kept flat in large drawers, but

this takes up too much floor space, and if there are more

than a few maps in a drawer it is difficult to remove those

beneath and the edges quickly get dog-eared.
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Special Correspondence

MEXICO

West Coast Railroad Extension.—Progress at El Favor.

—Annual Report of Amparo Co.—Work at the

Pachuca Mills.—New Mill of Pcrisima Grande.—
Oil in West Coast Territory.

In order to facilitate shipments to and from mines in

the Hostotipaquillo district of Jalisco, the Southern Pacific

will at once extend the Jalisco line of its West Coast ex-

tension to La Quemada, nine miles beyond the present

terminus. Arrangements for the e.xtension were made
through correspondence between W. C. Brown, president of

the New York Central railroad, who is interested in the El

Favor properties in that district, and Mr. Lovett, president

of the Southern Pacific. The distance from La Quemada
to El Favor and adjacent mines is about twelve miles. The

El Favor mill, which recently started work, is handling 80

tons per day, and with two additional tube-mills, now being

erected, the plant will be able to handle at least 125 tons

per day. In Marcli the Casados mine of the Consolidated

Mining Co. shipped ore to tlie value of ^25,000, and the

April returns will e.xceed those of March. The Casados

ore-shoot has been opened for a length of 1000 ft., and the

indications are that it will prove to be fully 2000 ft. long.

All ore shipped is from development. The 150-ton reduc-

tion unit, now under construction at Casados, will be in

operation before the end of the year. The annual report

of the Amparo Mining Co., of Philadelphia, operating in

the Etzatlan district of Jalisco, shows a production of

P'1,439,665 from 68,217 tons of ore. The operating expense

in 1910 reached P«22,896. The net profit for the year,

after a 10% depreciation charge, was P563,054. Net re-

turns from the company's store and ranch raised the net

income to ?596,905. The company paid 12% on a capital

of $2,000,000. A big reduction in operating expenses will

be shown this year, due to the fact that the company is now
using electric power for its operation.

Up to this time operations in the important Pachuca dis-

trict have not been aflfected by the political disturbances in

the Republic, but precautions have been taken against in-

terference, the mining companies having armed men to pro-

tect property. The Real del Monte y Pachuca is following
its program of eidargement and betterment, and as soon as

all additional equipment is in place at the Guerrero plant it

will be able to mill 1350 tons of ore daily. The Real del

Monte y Pachuca is the first in production among the en-

terprises controlled by the U. S. Smelting, Refining & Min-
ing Co. The new 600-ton plant of the Santa Gertrudis
(Camp Bird) will be soon in commi.ssion, materially in-

creasing the output of the district. The Guadalupe plant of

the Santa Gertrudis, built by the former owners at a point

about 21/2 miles from the Santa Gertrudis mines, has been
in operation for over a year, treating low-grade ore prin-

cipally. The Purisima Grande y Guadalupe Co. has added
a modem 100-ton plant to the reduction works of the dis-

trict, and is supplying ore from its Guadalnpe-Fresnillo
mines. The new plant takes the place of the old Purisima
Grande reduction works. The Encino y Anexas Co. has com-
menced deliveries to the La Luz mill under a contract call-

ing for 1000 tons per week. The La Luz plant is being
operated under lease by the Blaisdell-Coscotitlan Syndicate,
of Ix)s Angeles, Cal., which for several years has been
cyaniding the old tailing of the Pachuca district. Reports
of the San Rafael y Anexas and La HIanca companies show
excellent results.

The West Coast Oil Co., in which English capital is

largely invested, has begun oil exploration work in Sonora.
The scene of operation is near Ma.scarenas, a station on
the Nogales-Cananea line of the Southern pacific. Much
interest attaches to the work, as the development of oil in

the West Coast territory would mean much to that section

of Mexico. The Mexican Petroleum. Co., Ltd., has an-

nounced that it will omit dividend payments on its common

stock for six months or a year, using the money for de-

velopment. The company paid its first common-stock divi-

dend last year, having been enabled to do so by the earnings

of the Huasteca Petroleum Co., one of its subsidiary con-

cerns. The disbursement was at the rate of $298,000 a

quarter.

THE COEUR D'ALENE, IDAHO
Gross Proceeds, Costs, and Net Profits of Ten Lead-

ing Mines.—The Proposal to Assess Property at

Cash Value.

In accordance with the laws of Idaho, the mining com-
panies operating in the State filed with tlie county assess-

ors, on May 1, a statement showing the tonnage of ore

extracted, gross values of metals recovered, costs of extrac-

tion, reduction, and transportation, and the net profits for

the year ended on that date. The statements given by the

companies operating ten of the largest mines of the Coeur
d'Alene district, Shoshone county, are especially interesting,

a resume of which is presented below:

Bunker Hill & Sullivan—Ore mined, 425,160 tons; gross

1

i
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Caledonia M. Co.—Ore mined, 8078 tons; gross returns,

$479,307 ; cost of mining, $136,262 ; costs of transportation,

reduction, and sale, $184,631; net profits, $165,597.

Success M. Co.—Zinc and lead ores mined, 8471 tons;

gross yield, $134,955; costs of mining, reduction, and sale,

$124,906; net profits, $10,049.

Hecla M. Co.—Ore extracted, 129,480 tons; gross pro-

ceeds, $950,848; cost of mining, $402,702; transportation,

$320,899; betterments, $10,373; total costs, $733,939; net

profits, $216,909.

Snowstorm M. Co.—Ore mined, 62,700 tons; gross re-

turns, $676,076; mining costs, $164,288; reduction and

transportation, $358,730; betterments, $33,380; total costs,

$556,399; net profits, $119,676.

Recapitulation as to net profits: Bunker Hill & Sulli-

can, $971,263; Hercules, $418,542; Federal mines, $728,742,

less net loss of $40,799 at Morning mine, $687,943; Stew-

art, $21,788; Caledonia, $165,597; Success, $10,049; Hecla,

$216,909; Snowstorm, $119,676. All the companies named
operate concentrating plants except the Caledonia and the

Snowstorm; the Stewart operates a leased mill.

The amount of net profits made by mine operators is

required to be stated for the purpose of tax assessments.

There is m.uch discussion in Idaho concerning tax assess-

ments on mining and other property by reason of the gov-

ernor's instruction to tax officers to assess at full cash value

as the law specifies. Heretofore assessments have varied

in the different counties from 30 to 60% of the cash valua-

tion. It is generally admitted that assessments in Shoshone

county, where there is a vast amount of mining property,

have been on a higher valuation than those of most of the

agricultural counties, which makes the State tax for Sho-

shone disproportionately high. Certain rates of tax levy

are fixed by statute, and if assessments on a cash valuation

basis are carried out, school and certain other taxes will

be abnormally high, as tlie State legislature failed to

change the rates of levy in anticipation of the plan insisted

on by the governor. The convening of the legislature in

special session is being considered, that it may change the

fixed levies so that taxes will be equitable if property is to

be assessed at cash value.

LONDON
Report op the Duoktown Sulphur, Coppee & Iron Co.

—

Large Increase op Business.—Successful Working
AT Tronoh Mines.—Valuable Property,

One of the few American copper mines owned and
directed in London is that belonging to the Ducktown Sul-

phur, Copper & Iron Co. Owing to the excellent work
recently undertaken to save sulphur and thus conform with

modem requirements as regards the prevention of the

escape of sulphurous gases, this company has attracted

some attention, and though overshadowed as regards output

by its greater neighbor, the Tennessee, it is probable that

the technological methods are just as good. The latest

financial details of the company will therefore be of interest.

The company was formed in London in 1891 and has paid

dividends continuously. During the year 1910 a profit of

£38,376 was made. Out of this £4000 was allowed for

depreciation, £2792 was paid as debenture interest, £6000<

has been placed to reserve, £18,814 has been paid as divi-

dend on the ordinary shares, being 10% less income tax,

and £5644 lias been distributed on the founders' shares.

The production during the year was 2200 tons of copper,

obtained by smelting 128,583 tons of ore, as compared with

2446 tons from 140,504 tons produced during 1909. The
production of sulphuric acid was 46,500 tons. Important
alterations and additions to the furnaces and power-plant
have been made during the year whereby the amount of

copper and acid will be increased and the smelting cost

reduced. The cost of these improvements will be about

£50,000, which will be provided by the issue of further
debentures. The new shaft at the Mary mine has been com-
pleted and it gives access to a large body of recently devel-

oped ore. The East Tennessee mine has been fully equipped

and is now yielding regularly. The business of this com-

pany has grown so much during the last year or two that

two additional directors have been elected to tlie board.

The Cornish capitalists nowadays prefer to put their

money in Malay tin mines rather than into those of their

own country. A few weeks ago I cited the Gopeng, which

is giving large profits on a small outlay. Another example

is the Tronoh, which has on its list of directors such well

known Cornish names as C. V. Thomas and G. B. Pearce.

This mine had an interlude of adversity in 1907 to 1909,

due to the incapacity, or worse, of the local directors. Some
particulars will be of interest. The mine was introduced in

England by Foo Choo Choon and E. G. Edgar in 1901, who
continued to direct operations on the spot. For some years

large profits were made, and from 1902 to 1907, £244,000

was distributed as dividends on a capital of £160,000. The

tin is found in gravels of which some are on the surface

and others in the form of deep leads. The mining was

easy enough at first, but as time went on conditions altered

and the local directors were not capable of meeting the

difficulties. Another engineer was sent out from England,

but did no better, and finally, three years ago, Harrj' D.

Griffiths was appointed. He made certain, reconmienda-

tions for rearranging the work, and the directors consulted

R. J. Frecheville before finally accepting them. Mr. Freche-

ville agi-eed entirely with Mr. Griffiths' \-iews. The report

for the year 1910 now issued shows that Mr. Griffltlis has

done excellent work in every way and that the output and

profit have strikingly increased. The jiroduction of tin

concentrate was 2945 tons, as compared with 2158 tons in

1909 and 1712 tons in 1908. The amount of gravel treated

was 410.777 cu. yd., as compared with 292,825 cu. yd. in

1909 and 156,366 cu. yd. in 1908. The price obtained for

the concentrate averaged £92 per ton, as compared with

£801/2 in 1909 and £72i4 in 1908, and the total receipts

were £271,304, as compared with £167,755 in 1909 and

£123,683 in 1908. The yield per cubic yard under Mr.

Griffiths' regime is about one-half what it was five years

ago, the reason being that the old method of working only

the richer jiatches introduced the danger of speedy min.

The profit for the year was £72,927, as compared with

£38,774 in 1909. and the dividend was £56,000 or 35%, com-

pared with £16,000 or 10% in 1909.

NEW YORK
Caution in Porcupine In\'estment.—^Little Interest in

Mexico.—Selling of Nevada Shares.—Silver Mikes

Exploration Co.—Kiekegaard.—Favorable Report.

—Camp Bird Expansion.—Yukon GSold.

The mining situation in New York is peculiar. Every-

thing for the time being is Porcupine, although as yet there

is no market activity worth mentioning. The air is full of

the stories of deals under way or just completed at figures

that sound out of all reason, and. indeed, would be out of

all reason were it not for the fact that only small cash

payments down are ordinarily required. There have lieen

some deals made, however, and others attempted, where

large sums were paid or promised to claim-owners, with

the result that prices demanded are so absurd that capital

otherwise eager for the development of the new goldfield

is halted. The overreaching, eager greed of the claim-owners

is actually retarding the growth of the camp. The Eastern

press is wisely sounding a note of caution, calling attention

to the fact that only one or two properties have yet

been demonstrated to be anything but mere surface show-

ings, and the further fact that Porcupine is, if it is any-

thing beyond a sensational surface showing, a low-grade

camp that must have big development done on its orebodies

and large expenditures made for milling plants before profit

is possible. When property owners come down out of the

clouds and get on a sane basis, there will evidently be

plenty of money in the States as well as English capital

available for development. The present standstill is in the

nature of a protest against the option holdere who are try-

ing to take out large profits with no money invested.
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One of the particular and peculiar reasons for the exclu-

sive interest in Porcupine at the moment, is that it has

the stage all to itself. Mexican mining projects are inter-

esting just now only to those already involved, the ruling

conditions there prohibiting the formation or projection of

new enterprises. Coppers are without a market public, and

evidently must remain so until the metal situation improves.

The shrinkage in copper sliares is tremendous, and the

margin between earnings and dividends in many eases has

become perilously narrow. In Goldfield stocks there is a

little accumulation of the cheaper prospects and a very

little trading in Goldfield Consolidated. In the latter there

has been steady liquidation for many months, it being

evident that some large holding is being turned into cash

just as fast as the shares can be absorbed. In the Tonopahs

there lias been some heavy selling of Tonopah Mining. Tlie

principal market for the stock is in Philadelphia, and while

traded in on the New York curb, it is not officially quoted

there. Recently there was some heavy selling of the stock

in New York which was not duplicated in Philadelphia. It

was quite plain that the sales were made in New York sinqily

to evade the quotations and the records of the sales.

Taking the situation as a whole, it is quite evident that

if Porcupine does not succeed, it will not be because of

any distraction of attention elsewhere. There are more real

mine-makers getting into the camp all the time. The Silver

Mines Exploration Co., which is the Lewisohn organization

controlling Kerr Lake and Wettlaufer at Cobalt, has just

takeft over three claims just over the line in Deloro town-

ship and directly south of the Dome Mines. The considera-

tion has not been made public, but it is understood that

the Lewisohns have several months for development work

before any cash payment is required. This appears to be

one case in which sanity prevailed. One of the l)est known
properties in the camp, the Kirkegaard ground, of 120

acres, has recently been financed in New York by interests

connected with the Proprietary Mines Co. of America, the

flotation being offered to the public and oversubscribed

almost immediately. A comparatively few successful deals

of this nature have given the prosjiectors and option hold-

ers such absurdly exaggerated ideas of values. It is need-

less to say that there is a small anny of camp-followers

ready to grind out i)romotions over night and keep the

printing-presses running overtime the moment the public

begins to buy stock certificates. Up to the present moment
nine-tenths of the investors in Porcupine shares have bought
odd lots of Hollinger and hundred-share lots of the best-

known prospects.

While Cobalt continues to be persistently overlooked in

favor of the new Canadian goldfield and the Cobalt stocks

sold to jjrovide grub-stakes for Porcupine prospectors, there

are some facts regarding Cobalt that are very interesting.

A. A. Cole, mining engineer for the Temiskaming &
Northern Ontario Railway Commission, has just made a

report on Cobalt in which he states that the ore reser\es

of that camp are larger than at any time heretofore, that

$30,000,000 worth of ore can be measured up in Cobalt, and
that the camp could mine for two yeai-s at its present rate

if no new veins were opened. The question of ore resene
has always been the vital one for Cobalt, and this statement
is decidedly a bull argument for the silver camp.

The Camp Bird shareholders in the East, of whom there

is a large number, are much interested in the report that

the company is negotiating for additional territorj- at Ouray,
Colorado. An effort is being made to shape an option for

the Camp Bird covering the ground owned by the San
Pedro company. Control of the latter company lies with

Terry & Tench, the great contracting firm. In addition, it

is reported that the Camp Bird is probably to acquire the

Revenue Virginius. Both properties adjoin the Camp Bird
gToimd. The Revenue Virginius is owned by A. E. Rey-
nolds of Denver and has a large production to its credit.

On the Colorado property there is a large mill of the best

type, and while the Revenue Virginius has been worked out

on the original Virginius vein, it is said that what is prac-

tically a new mine has been made on the Montana vein.

The San Pedro owns a large and practically unexplored

territory. If either or both properties can furnish profita-

ble ores to the Camp Bird mill, it will be a splendid move
to acquii'e them.. The Camp Bird has earned and is earning

a steady profit from its present territory, but it has been

recognized for a year and a half that the question of dimin-

ishing ore reserve was becoming of pressing importance.

The Camp Bird, controlled by the Venture Corporation of

London, owns the Santa Gertrudis in Mexico, which is ex-

pected soon to enter dividend ranks.

The Yukon Gold Co., the Alaska company of the Guggen-
heims, is said to have recently made some large purchases
of mining property in the Yukon district on Gold Run
creek and on Dominion creek. The consideration paid is

said to have been more than half a million dollars.

SILVERTON, COLORADO
Renewed Activity.—Gold King Dividends.—Sunnyside

Mill.—Fire at Frank Hough.—Development near

Animas Forks.

The winter season in the territory tributary to Silverton

has been a very duU one, but the coming of spring brings
many signs of renewed activity and prospects of a more
active season than for several years past. The stagnation

of the past season was due to several causes, but was greatly

Sketch Map of Telluride District, Colokado.

increased by the shut-down of the Gold King, Hercules, and
Silver Ledge mines and mills, all of which were producers

and shippers during last summer and had promised to con-

tinue so for some years. The Gold King and Silver Ledge
have been developed during the winter, a force of 30 men
being employed at each mine, and both are now in a posi-

tion to resume milling and shipping. The Silverton, Glad-

stone & Northerly railroad has been cleared of snow, and

the King started to break ore on the 28th of April. This

company intends to employ 200 men at the mine and mill,

treating 300 tons of ore per day and shipping about 2000

tons of concentrate per month. The Gold King has paid

over $1,300,000 in dividends, and it is claimed that the

mine has now a two years' ore supply in sight at full

mill-capacity. The Silver Ledge has large orebodies devel-

oped and will resume milling about June 1, at the rate of

200 tons of ore per day, producing 750 tons of concentrate

])er month. It is persistently rumored that the Hercules

company will start development work soon, but there are

no signs of activity at the plant as yet. This mine has

been a steady producer at the rate of 100 tons per day

for several years, but has been idle since February. The
Terry estate, controlling the Sunnyside mine at Eureka,
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will double the mill capacity at once. The present plant

handles 80 tons per day and turns out 600 tons of con-

centrate per month. A local leasing company has applied

for a lease on the Silver Lake mine, owned by the Garfield

Smelting Co. This mine was purchased by the Guggen-

heims for $2,000,000, but has been idle for five years, except

for small-scale operation by several local leasing companies.

The new company, if granted the lease, proposes to sink

the Titusville shaft to the next level, 150 ft., and drive

both ways for about 200 ft., opening a block of ground

that yielded a large amount of ore in the upper levels.

The lessees expect to produce 100 tons of ore per day. The

property of the Iowa Gold M. & M. Co., considered worked

out in 1908, has been operated since August of that year

by lessees who have produced over $500,000 and are at

present milling 100 tons per day and shipping 400 tons

of concentrate per month with at least a year's supply of

ore. The Intersection mine is leased to local miners, and

the 5-stamp mill is being operated steadily. The Gold

Prince property at Animas Forks has been taken over by

the bondholders and will probably be idle this year. This

company owns the largest mill in the district, with a capac-

ity of 500 tons per day, erected at a cost of $500,000, but

the mine has never been able to supply that amount of

ore. The property has been operated by a receiver for

the past two summers, but has been unable to pay interest

on the bonds and has passed into the possession of the

bondholders. In February a disastrous fire destroyed the

surface plant of the Frank Hough mine on Engineer moun-

tain, and it is very doubtful whether it will be rebuilt. The

underground woi-kings are all in porphyry, which swells

when wet, and it is probable that they have all been closed,

as the shaft is now full of water. The Vermillion, at Ani-

mas Forks, will resume milling operations June 1, at the

rate of 75 tons per day. This property is situated two

miles above Animas Forks and cannot operate during the

winter, as the water-supply freezes and the railroad is

blocked by snow. Development has been carried on during

the winter with a force of 12 men, and excellent orebodies

are reported as exposed. The Columbus, in the same locality,

has driven a new tunnel which cuts the vein 200 ft. below

the old workings. This work has developed a large amount

of milling ore, and it is expected that the company will

build a mill in the near future. This mine has produced

some excellent shipping ore from the upper workings. The

Hamlet company, operating at Middleton, has voted to

issue $150,000 in bonds for completing the lower adit which

cuts the vein about 1400 ft. below the outcrop. The money

will be used to develop the vein and to enlarge the present

mill if the ore is as good as that found in the upper work-

ings. In general, indications point to the best season for

years, and with the return of capital to mining, the San

Juan may be expected to occupy a prominent position

among Western mining camps.

JOHANNESBURG, TRANSVAAL
Annual Mketinus.—Progress at Ckovvx Mines.—Good

Prospects.—Far East Rand.—Poor Showing and

Bad Ground.—Rand Collieries.

During the past fortnight there have been many animal

meetings of mining companies here, and when it is said that

among them, are included such concerns as the Crown Mines,

Cinderella, Robinson, and many others, it will be readily

understood that the fortnight's happenings have been of

much interest. The only matter of regi-et in the report of

the Crown Mines is that the working costs have gone up and

the profits since the amalgamation have failed to come up

to anticipations. When the extensive alterations and de-

velopments now in hand are completed the property should

tell quite a different tale, because, whatever may be said to

the contrary, the Crown Mines property will eventually be

a striking example of amalgamation in its fullest sense,

and not in name only, as has been the case hitherto with

the various amalgamations which have so far taken place

oi' the Rand.

Then there is the Cinderella Consolidated property, which

promises to become the leading mine of the General Minhig

& Finance Corporation and one of the leading mines on

the Rand. During the year the size of the property has

been increased from 289 claims to 1719, and is expected to

soon attain a total productive area of 2100 claims, repre-

senting a stretch of nearly three miles along the strike. The

amalgamation scheme when carried out made £680,000 avail-

able for further shaft-sinking and development, while the

amount available at the end of the financial year was

£510,000. Since amalgamation with the adjoining proper-

ties a seven-compartment shaft 42 by 6 ft. inside the tim-

bers has been commenced, and at the time of writing has

attained a depth of 400 ft.; the permanent steel head-gear

having been erected and electric hoists adopted : these

are working well and not giving rise to the trouV)le and in-

convenience feared in many quartei-s. It must not be over-

looked that a single-shaft mine is already at work to a

depth of nearly 5000 ft., and last financial year made a

gross profit of £.53,645 despite the drawbacks and limits

placed on undergi-ound operations by law because of the

mine having only one shaft. The working costs during the

year have gone up Is. 4d. per ton, owing to an accident,

and expenses incidental to amalgamation, not to mention

the fact that only 800 persons are allowed underground at

one time, while the mine has only a single outlet. However.

it is anticipated that a connection underground will be made

with the Angelo Deep in about three months time, when

all these restrictions will cease. It is clear from the re-

marks of the chairman of the company at the annual meet-

ing that the mine is expected to take a leading position

among the Rand's largest gold producers; by the end of

the year the gold reserves will be increased to a million tons,

and in three years time to four million tons. By the time

the property is equipped and properly developed, an ex-

penditure of one and a quarter million pounds sterling will

have been incurred.

Properties in the area beyond Boksburg and known as

the Far East Rand have been causing considerable un-

easiness of late, owing to the unsatisfactory showing made

in some cases, and in others to water troubles and bad

ground encountered in sinking. Two mines and one shaft

have already closed do^vn, and, generally speaking, the

progress made can not be considered satisfactory. This is

much to be regretted, because this section of the Rand rep-

resents an area of several hundred square miles; one upon

which a good deal of the future of the Rand will depend,

as, practically speaking, it is quite undeveloped, having

only three milling mines on its outcro]i at Van Ryn. The

annual meeting of the gold property known as the Rand

Colliei-ies, held during the week, at which it was announced

that the options held over shares of the company at 45s.

had not been exercised, that at the end of the year the avail-

able capital has been practically exhausted, is important.

Of course when the shares of the company can be purchased

on the open market at less than £1, those holding options

at 45 and 50s. can scarcely be expected to exercise such

options, and it is well that the control of the mine is in

such excellent hands as the General Minuig & Finance Cor-

poration, otherwi.se it seems possible that the list of closed

mines, waiting the advent of better financial times, might

also include the Rand Collieries. Work is to go on as usual,

despite the fact that a good deal of the development work

done during the year shows values below 4 dwt., which to-

day may be considered as the payable limit on the Rand.

During the year no less than £142,320 was spent on equip-

ment and development, the latter being more exploration

than development, while the former includes excellent steel

head-gears and up-to-date electric hoists, which here also

are reported to give satisfaction. It is clear that even after

such a large exj)enditure of working capital the Rand Col-

lieries represents more a prospect than a proved mine, but

with those in control of the property the shareholders have

every confidence. Other mines in even a less promising

condition than the Rand Collieries have by the same con-

trol been put on a soiuid diridend-paying basis.
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General Mining News

ALASKA
Copper River

Enraged by the delay in development of the Alaska

coalfields, a mob of 300 men stormed the stock-piles of

Canadian coal owned by the Alaska Steamship Co. and

the C. R. & N. W. railroad at Cordova, on May 4, and

dumped the coal into the sea, as a protest against the use

of foreign coal in Alaska while the native deposits remain

undeveloped.

James Galen, who has returned from the Bonanza mine,

says that 40 men are at work, tiie tramway is running

regularly, and the railroad as well as the tramway, but a

little trouble is expected when the ground thaws. The

first shipment of ore made to the Tacoma Smelting Co.

averaged a little more than 63% copper and over 17 oz.

silver per ton. The ore is chalcocite. Fifty-five men are

at work at the Great Northern Development Co. at Cop-

per mountain, and it is planned to increase the number
to 200.

A big ice jam in Copper river on May 7 tore out the

wooden spans of the railroad bridge which was just com-

pleted last fall. The operation of the railroad and tiie

shipping of copper ore from the Bonanza mine will be

interrupted for a week at least.

Ketchikan

(Special Correspondence.)—The Alaska Industrial Co.

of Sulzer has made seven shipments of ore since January 1.

A new contract has been made with the A. S. & R. Co.,

which treats the ore at its Tacoma smelter. A small ship-

ment of ore from the Goodrae mine is now on its way to

the Tyee smelter. A. A. Wakefield, manager of the Gold

Stream mine, is making ready to start the stamp-mill. Sev-

eral hundred tons of ore is on the dump. Prospecting will

not commence until May 15, because of the late spring.

Ketchikan, May 1.

The report last week of the snowslide at the Jumbo mine
is correct. The two killed are F. T. Figg and John A.
Tomasevich.

Prince William Sound

The adit on the Vancouver-Valdez M. Co.'s property is

in 48 ft. on the vein, which is increasing in width. The
adit on the Alameda group of claims on the east side of

Valdez bay is in 30 ft. on -a 12-ft. vein of quartz which
assays $9.40 per ton. It is planned to erect a stamp-mill.

The last clean-up at the Cliff mine yielded $6500. The
new vein found recently has pinched, but assays as high as

before; an adit has been driven on it for 25 ft. The
cabins and power-plant belonging to S. A. Hemple, on
Knight's island, were crushed by snowslides just before

the beginning of April.

ARIZONA
Gila Countv

The fourth unit of the Miami mill was expected to start

on May 10. Three are now in operatiion, treating more
than 1400 tons j)er day. Over 50 tons of concentrate is

being shipped daily. The auxiliary rai.se and sub-level

method of sloping has been started by N. O. Lawton, the

mine superintendent. The chum-drills on the Inspiration

broke all records during April, the four doing 5093 ft., one
machine making a record of 2600 ft. Most of the electrical

equipment for the haulage system has been received. In

the Live Oak the average ore found by the chum-drill runs

2.2;5% copper. Shaft No. 1 has reached a depth of 445 ft.

and the blocking out of the ore has begun. Shaft No. 2 has

reached a depth of 102 ft. The leaching plant of the War-
rior Development Co. was burned on May 4, but, as it was
not in use, the lo.ss is not heavy. The company is ship))ing

100 to 125 tons of 10% ore per day. The vein found in

the cros.s-cut on the 1000-ft. level of the Arizona Commer-
cial shows glance and oxide. Drifts are being driven east

and west on the vein.

Yavapai County

(Special CoiTespondenee.)—Considerable alarm has been

worked up around Jerome by the report that the United

Verde smelter at that place was to be abandoned and all

smelting for the great mine was to be done at Humboldt.
It is proposed to build a railroad from Russell station on
the U. V. & P. railroad to the smelter at Humboldt, thus

saving a heavy haul over the mountains, and cutting out a

piece of track on the U. V. road that is very heavy grade
and hard to keep in repair. The big compressor for the

Arkansas & Arizona company has arrived, the concrete

foundation for it is prepared, and it will be put in place

within the next few days. Development will be resumed
about June 1. The machinery is being overhauled at the

Haynes properties preparatory to resuming operations. The
stockholders of the Venture Hill Mining Co. are holding a

special meeting at Jerome to devise ways and means to re-

sume work on their property. This is a most promising

group of claims and should be prospected thoroughly.

Prescott, May 6.

CALIFORNIA

Amador County

The Utica M. Co. has appealed to the Supreme Court for

a reversal of the judgment of $54,000 which the Lightner

M. Co. recently obtained against it for wrongful extraction

of ore, on the ground that an action for trespass is out-

lawed three yeai"s after the trespass was committed. It is

probable that the Supreme Court will reverse the verdict of

the lower court. Roy Cameron has been endeavoring to re-

organize the miners' union at Jackson which went to pieces

a year ago, and is meeting with moderate success. C. D.

Lane has transferred a one-third interest in the Plymouth

Con. Min. Co. to the Lane Investment Co., and the mine

will shortly be re-opened.

(Special Correspondence.)—Regular monthly dividends

of 7c. are being declared by the South Eureka, and it is

rumored that the rate may be increased to 10c. within a

short time. At the Central Eureka the management ex-

pects to commence the payment of dividends before the close

of the year. Although electrical machinery was installed

and other heavy expenses incurred, the year's operations

left a good profit to the company. At the Lincoln Con.

sinking is progressing rapidly. On the 800-ft. level prom-

ising stringers of quartz have been fpund in the cross-cut.

It is reported that the Bunker Hill company is about to

increase its dividend rate from 5 to TYzC per month. Pocket

mining in Murphy's gulch is attracting considerable atten-

tion. Several prospectors report satisfactory results. The

Little Amador company has replaced its mule-team by a 5-

ton auto truck. Developments at the mine are said to be

extremely satisfactory. W. T. Deaner is superintendent.

Jackson, April 29.

Kern County

The Laird mine has a 6-stamp mill in operation in the

Sageland district on free-milling ore that runs about $5

per ton. It is operated by the Laird brothers, who have

recently made a good clean-up. J. J. Miller and the Watch-

man brothers have dissolved their working partnership in

the King Solomon mine, and recently milled a lot of ore

that went over $240 per ton. The shaft on the property

will be sunk 100 ft. in de]>th in the near future. The Mer-

ced mine, owned by the Merced Min. Co., has been sold to

T. W. Atkinson, who owns the Sunshine mine, but the price

has not been given out. The development amounts to 1500

ft., and last year the lessees milled $6000 worth of ore. C.

A. Burcham has taken an option on the William R. mine

for $15,000. This mine was opened in 1909 and a 2-ft.

vein has been developed which yields $45 ore.

Nevada County

W. H. Norton has made a location on the old burying-

ground near the county hospital. It therefore is not im-

probable that his mine will turn out to be a dead one. The

first payment of $10,000 on the Cassidy mine has been made

by the Cassidy Con. G. M. Co. A strong shoot of $20 ore
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was recently found on the 350-ft. level. It is proposed that

the Arctic mine shall advance $6000 to the county super-

A-isors to construct a new road from the mine on Canyon

creek to the Maybert road, with the understanding that this

sum shall be refunded when the company has developed its

mine to a valuation of $50,000, but no decision has been

reached by the county authorities. The Nevada County

Deep Drainage Tunnel Co. has been fonned to drive a

drainage adit from the South Yuba river, near Jones bar,

for three miles toward the Champion mine, where it will

drain the district to a depth of 1050 ft. G. W. Starr and

T. J. Hooper have taken charge of the Pennsylvania and

W. Y. 0. D. mines, and it is reported that the transfer of

these mines to the California Title & Insurance Co. has

MOUNTAINEKR MiNE, NeVADA (OUM'V.

been perfected. The Union Hill has been unwatered to

the 350-ft. level and it is expected to start the 20-stamp mill

soon. Arthur W. Hoge was elected president at the an-

nual meeting of the Fairview G. M. Co. The 20-stamp mill,

a few miles above Washington, which was damaged by

snow last winter, is being repaired.

Plumas County

Charles Sehoenwald, while at work cutting away a gravel

bank in the Carter mine in East Indian valley, was caught

in a slide of snow and earth and drowned by the backing

up of the water. The annual meeting of the Haskell Peak

M. Co., whose property is situated iiear Clio, was held re-

cently. J. J. Snyder was elected president and Henry
Goering superintendent ; the former board of directors were

all re-elected.

Shasta County

The Mt. Shasta mine, near the old town of Shasta, has

been bonded to Theodore Burkhardt of Portland for

$50,000, and an initial payment of $.5000 has been made.

The mine is now owned by the Bank of Shasta County,

which foreclosed a mortgage on it that was given by the

owners in 1903 when the mine made good profits that were

pi'omptly lost in Arizona speculations. It is also reported

that the Bully Hill Cave Co., which has been e.xploring

the Michigan mines near Bully Hill, will take up its option

and pay over the $100,000 of its bond to the bank. This

mine, like the former, was owned by the Phoenix Securities

Co. The Mammoth Copper Co. will reopen the Original

Quartz Hill mine, near Old Diggings, to supply flux for its

smelter at Kennett.

Solano County

Judge Buckles has refused to set aside the order of the

Superior Court directing the ofTicers of the Selby Smelting

& Lead Co. to appear and show cause why they should not

be judged in contempt of court for violating the injunction

i.ssued several years ago. The hearing has been set for

June 6. The Selby company claims that it is not violating

the terms of the injunction.

Trinity County

T. Williams and L. Yancey, who last winter took a lease

on the Meader property on Trinity river, near the old New
York House, have found some good bunch ore that assays

from $40 to $100 per ton.

Yuba County
The gold dredge recently launched at Hammonton, twelve

miles east of Marysville, is the largest vet constructed. Its

hull is 240 ft. long and its stacker 138 ft., with a displace-

ment of 1600 tons, about double the ordinary dredge. It

has a capacity of 300,000 cu. yd. nuonthly, and can work
to an unusual depth. J. C. Campbell has purchased another

pump to hasten the work of pumping out the Pennsylvania

mine, and expects to be able to resume development work
within ten days. A deal is on foot to bond the property

to Eastern capitalists.

COLORADO
GiLHix County

The Anchor mine, in the Russell district, which is operated

by the North American company, is shipping 25 tons per

day from a 3y2-ft. vein on the 400 and 500-ft. levels. M.
Daniels is in charge. The Consolidated Mining Co. is get-

ting the shaft-buildings and machinery of the old Concrete

mine in shape preparatory to thorough exploration. C. E.

Major is manager. The Running Lode mine has resumed

operation and a large output is expected to be secured soon.

The shaft at the Pillsbury has reached the 1000-ft. jwint

and a sump is being cut at the bottom. William Auger is

superintendent. Shaft-sinking at the Chase mine makes

satisfactory progress, and H. Willis, the superintendent,

has kept the cost down to $13..50 per foot.

Teller County (Cripple Creek)

The Vindicator Con. G. M. Co. has bought the control of

the Christmas G. M. Co., which it recently sued for $75,000

for wrongful extraction of ore. The transfer will end the

lawsuit. The April production from the main shaft of the

Mary McKinney mine on Raven hill was only 8 cars f)f

from $20 to .$50 ore, as the lessees have cleaned up and the

shaft is only being operated on company account. Mr.

Buckles, the superintendent, is now sinking a winze in ore

from the 700-ft. level. The production nia'de by les.sees and

the company from the Lee shaft of the Isabella Mines Co.

was about 1000 tons of an average value of $25 per ton.

The Ajax mine on Battle mountain shipped 1350 tons of

$20 ore during April. The Little Giant M. & M. Co. in

Pony gulch expects to ha\e its mill in operation within two

months, as soon as the present overhauling is completed.

(Special Correspondence.)—The results so far from the

Roosevelt deep drainage adit have not been up to the ex-

pectations of most of the people directly interested. The

total flow obtained when work was suspended was about

7500 gal. i^er minute. This was about March 17. Since

that time the flow has gradually diminished to about 6000

gal. per minute. The average subsidence of the water over

the area drained is probably 35 to 36 ft. During the month

of April the average subsidence was approximately 6 ft., or

a little less than during the preceding month. The total

underground or storage water may be estimated to be about

40.000,000 gal. per vertical foot. It was expected that a

much larger flow would be obtained in the Beacon HUl

water course, and that the subsidence of the water over a

large part of the district would be 10 to 12 ft. per month.

In this respect disappointment has been experienced, but

nevertheless the enterprise can not be considered unsuc-

cessful, as some claim. It is draining the district. The

funds of the tunnel company have been exhausted, but

efforts are now being made to raise an additional $50,000

to extend the tunnel to other known water coui-ses in the

hope of increasing the total flow and lowering the water

more rapidly. This will probably be done in the near future.

Cripple Creek, May 6.

IDAHO
Shoshone County

(Special Correspondence.) — The concentrates being

shipped from the MuiTay district of the Coeur D'Alene

amount to 500 tons per month, about 90^^ of which is sup-

plied by the Monarch mine and mill, owned by the Coeur

D'Alene North Fork M. & S. Co. This company has in-

creased the capacity of its mill and will soon be concen-

trating 200 tons of ore per day. The Monarch concentrate

averages 60% lead, and contains 7 to 12 oz. silver per ton

:

a zinc middling is made, which is reconcentrated. the prod-

uct being 45% zinc, and 3 to 6% lead. The other prop-
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erties from which coneentrates are shipped consist of tlie

Black Horse and Terrible-Edith, though the Bear Toi>

mill is reported about ready to operate and when it gets

to working at full capacity the concentrate shipments will

amount to 8 to 10 carloads per month. Considerable crude

ore is being hauled to Eagle station from the Jack Waite

mine, which samples about 70% lead and 7 oz. silver.

This consists of steel galena. This mine is situated at the

head of Tributai-y creek, 12 miles from Eagle, and it is

probable that the Idaho Northern Railroad Co. will build

a spur to a place within three miles of the mine.

Murray, May 2.

(Special Correspondence.)—The Snowstorm Mining Co.,

which operates the Snowstorm copper mine, situated

two miles east of MuUan, is shipping 200 tons of ore that

samples 4 to 41/2% copper, less than 3% iron, and 1

to 2% sulphur, and 90% silica. As this ore runs high in

silica it is in demand for use as converter lining, and the

company's shipments are made to various smeltere. The

mine is situated about a mile from the Northern Pacific

railroad at Lai-son station, and an aerial tramway of that

length ser\es to convey the ore from the No. 3 adit to

the shipping bins. Most of the ore now extracted is taken

from the .stopes between adits No. 3 and No. 2. Adit No.

4, several hundred feet below No. 3. has I)een driven to

the ore zone, and it is probable that eventually this may
become the main haulage-level. This is the only copper

mine in the Coeur d'Alene.

Larson, May 4.

(Special Correspondence.)—The ore-shoot opened in the

Hecla mine, on the 1200- ft. level, is identical with the shoot

opened on liigher levels, and is stated by .las. F. McCarthy,

the manager, to be of about the same width, and to con-

tain ore of similar grade, as e.xisted in the upper levels.

The drift started in ore some time ago at the 1200-ft. level

has been .advanced three-fourths of the length of the shoot.

The shaft, now having a depth of 1200 ft., is to be sunk

to the 1500-ft. point. Two 42.5-gal. electric-driven i)um|)s

have been set at the 1200-ft. station, and these are re<|uire(l

to raise 300 to 600 gal. of water per minute. The mine is

opened by levels from the 300, 600, 900, 1000, and 1200-ft.

stations, and by levels 100 and 200, which are adits. The
Hecla company is shipping about 10.50 tons per month of

concentrate, and 5.50 tons of hand-sorted crude ore. This

concentrate product results from the milling of over 8000

tons of ore per month.

Burke, May 5.

(Special Correspondence.)—The Gold Hunter Mining &
Smelting Co., operating at Mullan. is mining and milling

300 tons of ore per day. and with the additional equipment
being put in this will be increased to 450 ton.s. This ore,

which runs 10 to 12% lead, and 16 to 21 oz. silver per ton.

is being mined on the two parallel veins. Ijetween adit-

levels No. 5 and 6. These veins are about 100 ft. apart

on No. 5 level, and occur in quartzite. No. 6 adit, jiarl

way a cross-cut, has a length of 4300 ft. At a point 3600
ft. from the portal a 3-com)iartment winze has been sunk
to a depth of 200 ft. about midway between the two veins.

A station was cut at the bottom of the winze, and from it

a cross-cut was driven to the south vein, said to he 8 to 40
ft. wide, and containing ore running 22% lead and 32 oz.

silver. The north vein is to be similarly opened at this

depth. An Ottumwa double-drum electric hoist is being
put in place at the collar of the winze, and as soon as it

is ready for service, sinking is to be resumed, with the

intention of continuing to a depth of 800 ft. Much of the

ore opened by the winze is considered of shipping grade,

and a sorting plant is being built at the mill for separating
the high-grade from the mill ore. Dennis Ryan is the

company's manager, with T. M. Brennan as superintendent.
.Mullan, May 5.

MONTANA
Chouteau Countv

The King & Queen mine, on Spring gulcli, near Carter,

which was originally located in 1SS7 by .John Cromie of

.Spokane, and is now controlled by a Pittsburg syndicate.

is arranging to ship a car of the ore recently found on the

300-t't. level. A wmze, sunk 50 ft., shows high-grade galena

all the way, as high as 40% in lead and 60 oz. of silver per

ton. The outlook is so promising that the Chicago. Mil-

waukee & Puget Sound will build a spur to the mouth of

the gulch, reducing the wagon haul to three miles. The

mine netted more than $50,000 from ore in the upper work-

ings, where the showing was from 4 to 10% co|3per. with

a small percentage of lead.

Fergus County

The Cumberland mine and mill, at Maiden, in Judith

basin, are operating successfully and paying a profit of

.1:10,000 to $15,000 per month. The mill and cyanide plant,

now having the capacity of 200 tons of ore per day, are

being operated on ore that runs $6 per ton. The cost of

mining and treatment has been reduced to about $2.50 per

ton. The property belongs to James Breen of Spokane.

Madison County

The property owned by .1. M. Vineyard in Bear gulch,

not far from Twin Bridges, is showing up well in the long

adit and gives assays of $12 to $18 in gold. The vein is

of good size. The new dredge of the Conrey Placer com-

pany in Ruby valley was started in operation the other day.

It is the largest in the world working at a placer [iroperty,

and cost $250,000. The dredge digs 55 ft. below the water-

line.

SiLVERBOw County

(Special Correspondence.)—W. A. Clark recently visited

Butte, and has made arrangements for enlarging and re-

modeling the Butte Reduction Works so that the zinc ore

from the Elra Orhi mine may be treated more econoniicaily.

The Corbin Metals Co. has ])aid the final installment of

$20,000 on its pro])erty at Corbin. A 500-ft. shaft has

been sunk and good ore uncovered. The Butte & Superior

is shipping 450 tons per day to the mill, which saves 78%
of the zinc content of the ore, making a concentrate that

carries about 50% zinc. The general run of the ore in th<>

mine averages 20% zinc, while some rich ore goes as high

as 60% zinc. In the Butte-Alex Scott a new 0-ft. orebody

has been found on the .500-ft. level. The company is .ship-

ping two cars per day of ore that nets $850 to .$950 per

car, as it canies 5 oz. silver and 7% copper per ton. At

the Mountain View mine the new hoist, operated by com-

pressed air, is now in use. The compressed-air plant is

operated by electricity supplied from the Great Falls power-

plant, and the hoisting plant derives interest from the fact

that it is the largest of its kind in America. The machinery

was specially built for this plant by the Nordberg Mfg. Co.,

and has given such .satisfactory sei'vice that the Diamond

mine will next be similarly equipped. The saving in the

cost of power will amount to Ic. per lb. of copper.

Butte, May 5.

NEVADA
EsitERALDA County

The ])reliminary estimate of the April production of the

Ooldfield Con., made by J. F. Thorn, .superintendent, shows

that approximately 28,253 tons of ore was handled during

the month, the gi'o.ss recovery being $904,000; costs. .$210.-

000; net profit, $745,000. These figures will be revised iu

making out the regular monthly statement. This brings the

total gross earnings of the company for the first four

months of the year to .$3,740,616, from which net profits

of $2,972,245 have been obtained.

Lincoln County

There are more mines now at work in the Pioche district

than at any time during 1910. The Day mine of the Ne-

vada-Utah is shipping 100 tons i)er day and it is stated that

it has 40,000 tons of ore blocked out ; the condition of the

property is excellent. At the Mendha Nevada a winze has

been sunk in ore for 50 ft. below the 900-ft. level. M. C.

Godbe, manager of the Eastern Prince and Centennial

Pioche, reports "that good ore has been found in the latter.

At the former good progress is being made in shaft-sinking.

Good ore is being found in the Demijohn, where develop-

ment work is in progress.
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Nye County

(Special CoiTespondence.)—The Ferguson lease on Union

No. 4 is reported to have opened a streak of high-grade

ore. The tunnel at the White Caps has cut 2 ft. of ore

reported to assay $75 to $100 per ton. It is reported that

operations will be shortly resumed at the Breyfogle. Zeb

Kendall has taken a lease on the Joker estate lying east of

Big Four. The March yield of the Johnnie Con. mine at

Johnnie amounted to $11,842.79, produced from 2000 tons

of ore. The total expenses were $10,575.13, leaving a profit

of $1767.66. During the month 650 ft. of new development

was accomplishment, an extra shift having gone on. Ore

is being produced from the 500, 600, and 800-ft. levels.

Mining costs have been brought down to $1.50 per ton,

development $2, crushing 16c., and milling $1.47. A large

feature of the cost is the power and transportation items,

the distance of the property from the railroad and the

consumption of distillate for fuel reacting against greater

economy. J. K. Turner is consulting engineer, and Jerry

Rourke superintendent.

Manhattan, May 5.

The Sandstorm-Kendall has sent out a special report

showing the receipts from assessment No. 2 and the dis-

bureements for exploration and other purposes. The an-

nual report of the Belmont shows that during the year

21,900 tons of ore was sent to the smelter and 59,159 tons

milled, the average value being $34.93 per ton. The gross

earnings were $2,314,205, the cost of operation, including

depreciation, $811,824, incidental earnings were $19,920,

making a total profit of $1,522,301. The individual surplus

amounts to $1,185,867. The ore reserve is estimated as

260,324 tons of positive ore and 182,714 tons of probable

ore, of an average value of $26 per ton.

White Pine County

(Special Correspondence.)—The Giroux company is finish-

ing its surface plant which it has been engaged in construct-

ing for nearly two years. The property is being developed

on the 700, 1000, 1200, and 1400-ft. leVels. The cross-cuts

from the Giroux shaft to the old Alpha workings on the

1200 and 1400-ft. levels are progressing rapidly. Tha 1200-

ft. cross-cut will reach the Alpha workings in a few weeks,

after which the shipping of direct smelting ore to the

Tooele smelter will be started, although no announcement
has as yet been made to that effect by the management.
It is not expected, however, that any effort will be made
at stoping out ore, but that taken out in development work
will be shipped. It is expected that the churn-drills will

soon be started up again on the sulphide deposits. They
were out of commission all winter, owing to the scarcity

of water, due to the freezing of the streams. From pres-

ent indications there will be no erection of plant by the

Giroux company during the present year. The manage-
ment is devoting its principal energy to developing high-

grade orebodies along the lime contact. Developments at

Boston Ely are progressing steadily on the 1245-ft. level.

The contact was reached last month by the west cross-cut

but no ore was foimd at that point.

Ely, May 6.

During April the Nevada Con. shipped 5008 cars of ore

to the Steptoe mill, a total of 279,000 tons. The largest

amount handled in one day was 9300 tons. Eight sections

of the mill are now in operation and the production is ex-

pected to further increase.

Recent reports from Duck creek are to the effect that

very good ore is being found in the Lead King, on the east

side of the range and in the Ely Gibraltar on the west

side, and the prospects of developing a lead-mining camp
at that place are very bright.

OREGON
Baker County

The Rainbow gold mine, situated in Mormon basin, 35
miles southwest of Baker City, has passed to the United
States Smelting, Refining & Mining Co., at a price an-

nounced to be $750,000, of which $200,000 is said to have
been paid. The vendor was the Commercial M. Co.. which

gave the purchasing company an option several months
ago. The mine was opened about eight years ago, since

which time it has been well developed and equipped with

a mill. During the first five years W. E. King, a stock-

holder in the company, directed operations. More recently,

H. C. Wilmot has been in charge. It is reported that A.

P. Anderson and H. S. Lee have taken charge of the prop-

erty for the purchaser, and that the scale of operations is

to be enlarged. The Humboldt mine and mill, also situated

in this basin, belong to the Oregon-Idaho Investment Co.

It is a promising property. Mormon basin is in the

vicinity of the old Malheur camp, where there was formerly

considerable placer mining and cyaniding of gold ore. The
nearest railroad station is Durkee, situated half way be-

tween Baker and Huntington.

UTAH
Beaveb County

(Special Correspondence.)—The Copper Mountain prop-

erty in the Beaver Lake district will begin shipping soon.

The South Utah Mines Co. is planning to build a dry con-

centrator.

Newhouse, May 5.

Juab County

(Special Correspondence.)—The King W^illiam company
at Eureka has stopped work pending a survey through

Grand Central ground to give them a better idea of where
to find the ore in their own ground. Tintic shipments were

141 cars for the week ended May 5, as against 166 cars

for the previous week. Iron Blossom shipped 23 cars to

Centennial Eureka's 28. The rumor that the decreased

shipments of the Iron Blos.som were due to caving of its

stopes is declared to be without foundation by the man-
agement.

Mammoth, May 6.

Salt Lake County

The annual report of the United States Smelting, Refin-

ing & Mining Co., just issued, gives the following figures

of its metal production for the last three years:

1910. 1909. 1908.

Copper, lb 28,430,425 36,672,606 32,830,603

Lead, lb 51,4.50,985 41,627,995 27,304,347

Silver, oz 10,776,465 9,637.119 8,340,566

Gold, oz 113,246 128,393 128.208

The financial statement for 1910 and the year preceding

is as follows:

1910. 1909.

Earnings of all companies after all

charges but depreciation $3.738,.540 .$4,1.55,012

Depreciation ....: 1.067,068 810,247

Administration, legal expenses 187,154 198.404

Interest on U. S. Mining 6% bonds 10,000

Profit for year 2,484,318 3,136,360

Undistributed surplus previous bal-

ance sheet 1,715,230 987,704

Total $4,199,548 $4,124,064

From the profit for the year $1,701,700 has been paid

as a dividend on the prefeiTed stock, $702,100 in dividends

on the common stock, $852 in dividends to minority of

sub-companies, leaving an undistributed surplus of $1,794,-

895.

SuMiirr County

(Special Correspondence.)—The American Flag has en-

countered on the 700-ft. level the rich vein developed in

the old adit workings. It is now driving for tliis vein on

the 100-ft. level. The Daly-West company, in accordance

with contract, has driven its drainage adit to the Thompson-

Quincy Consolidated company's lines, and the latter com-

pany will now continue the work into its own projierty.

Wasatch, May 6.

The Daly Judge and Daly-West mills have adopted the

S-hr. shift plan without the workmen having made any

demand for it. The new arrangement went into operation

on April 26.
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WASHINGTON
Ferry County

The McKinley Mining Co. has engaged C. W. H. Swan-

son as consulting engineer and superintendent of the prop-

erty in the Orient district. P. Larson, of Spokane, sec-

retary of the company, says the property will be developed

extensively during the season, the plans calling for an adit

below the first vein to drift on the orebody for 4500 ft.

Twenty-two thousand dollars has been expended on under-

ground work. The ore brought out to date ranges from

^5 to $5 in gold. There are three veins which unite to

form a large one. Mr. Swanson expects to have ore ready

for cyaniding within five months and has recommended the

«reetion of a $20,000 plant.

Stevens County

The Germania M. Co. is employing over 100 men at its

tungsten mine, situated in Deer Trail camp, 25 miles west

from Springdale. A concentrating mill is being operated.

The mill product, consisting of concentrate running high

in tungsten, is hauled to Springdale, and shipped to mar-

ket. Other properties in that camp are being developed.

CANADA
British Columbia

The Standard Silver-Lead M. Co., anticipates having its

100-ton concentrator ready to operate by August 15. The
crushing and g^nding machinery has a capacity of 200

tons per day, and it is possible that the concentrating equip-

ment may be increased to that capacity in a year or two.

The plant is being equipped with Harz jigs, Wilfley tables,

and vanners, all machinery to be driven by water-power
dii-ect. It is estimated that 30% of the ore is of shipping
grade. The principal metals are lead and silver; the small

jiercentage of zinc associated with these metals is to be
recovered by re-concentrating. The 8000-ft. tramway, ex-

tending from the mine to the mill-bins, is being constructed

by the A. Leschen & Sons Rope Co. The mill-site is

on Slocan lake, at Silverton, and the ore and concentrate
are to be shipped by water.

The McKinley group of mineral claims, l)elonging to the

McKinley Mines Co., situated in Franklin camp, forty
miles north of Grand Forks, on the north fork of Kettle
river, has been bonded to the British Columbia Copper Co.
of Greenwood. The sum named in the bond is said to be
.$100,000, and the term is one year, during which time the
latter company intends to develop the property extensively.

The Kettle river branch of the Canadian Pacific Co., which
now extends twenty miles up this stream from Grand
Fork.s, may be built to Franklin camp if the McKinley
and other groups prove to have large bodies of commercial
ore as the result of development.

Members of the e.xecutive board of the Granby Con.
Alining, Smelting & Power Co., accompanied by Jay P.
Graves, general manager. William Yolen William.s. "con-
sulting engineer. W. A. Williams, smelter superintendent,
0. B. Smith, mine superintendent, M. K. Rodgers of Seattle,

and others, are visiting the Hidden Creek copper mine, on
Observatory' inlet, Portland Canal district, which was
taken under bond by the Granby company last November.
Tlie property was considerably developed prior to the time
the bond was given, and since then the Granby company
has had development in progress with a good force of
miners, and exploration by diamond-drills has been carried
on. Hidden Creek ore is said to sample 21/2% copjier as a
fair average.

Ontario (Cobalt and Porcupine)

Another gold discovery has been reported from Mt. Sin-
clair, in the Matachewan country, midway between Porcu-
pine and Elk lake. As soon as navigation opens jjros-

peclors will start for the new find. It is stated that eariy
in this month a mixed pa.ssenger and freight train will be
run to Frederickhou.se Lake, on the Porcupine line. On the
Porcupine Imperial in' Deloro a wide quartz vein carrying
$40 per ton has been found about 200 ft. from the main
vein. The shaft is now down 75 ft. Frank Armstrong

has bought the Watson syndicate claims in Tisdale town-
ship for $25,000. The tempoi-ary break in the service of
the British-Canadian Power Co. has been repaired; there

is now enough water in the storage reservoir so that a

repetition of the water famine is impossible. Mr. Thomp-

tfi'
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Personal
Professional men are invited to send news of their engage-

ments and travels. Such news is Interesting to friends.

Lee Fraser is at Oruro, Bolivia.

E. B. KiBBY is in San Francisco.

J. HiNES has gone to Cordova, Alaska.

George J. Rockwell is in San Francisco.

J. F. Callbreath, Jr., is in San Francisco.

Alfred von der Ropp has gone to London.

S. B. Elbert was in San Francisco this week.

E. H. Allen sailed on the Queen for Dawson.

G. B. Street has returned to Wilmington, Delaware.

W. E. Thorne left New York on May 4 for Denver.

E. H. Benjamin has gone to Hayden Hill, California.

G. F. Kay has been appointed State Geologist of Iowa.

A. A. Booth, of Spokane, was recently in Malheur coun-

ty, Oregon.

Lewis P. Larson, of Spokane, is operating a mine at

Metaline, Washington.

Chester F. Lee, of Seattle, is directing mining operations

at Scott's Bar, California.

V. V. Clark, of Seattle, was recently in New York. He
is to be at Nome early in June.

A. I. Goodell represents the International Smelting &
Refining Co. in the Northwest.

Courtenay De Kalb is examining the Castle Dome silver-

lead mine in Yuma county, Arizona.

Ferdinand McCann has returned to San Sebastian, Ja-

lisco, Mexico, from Hostotipaquillo.

W. A. Knol, of Rotterdam, Holland, who was in San

Francisco, has gone to Nevada and Utah.

fl?. J. Jones has gone to Russia to become mine manager

for the Kyshtim Corporation, Ltd., at Karabash.

Charles F. Spaulding has been appointed manager for

the Veta Colorada M. & S. Co., at Parral, Mexico.

Harold Jones is assistant metallurgist to the St. John

del Rey Gold Mining Co., Ltd., at Minas Geraes, Brazil.

R. W. HiGGiNS is superintending the operations of the

JlacQuisten tube plant in the Morning mill, Mullan, Idaho.

C. C. O'Loughlin has taken charge of the assayers' sup-

plies department of Stewart & Holmes Drug Co., Seattle.

J. Power Htjtchins and Norman C. Stines are drilling

dredging ground on the Chusovaya river near Ekaterinburg,

Ural Mountains, Russia.

John R. Mitchell, manager for the Gastineau Mining

Co., owner of the Alaska-Perseverance mine, at Juneau,

was at New York recently.

Lionel Lindsay is examining the Quintera mine at Ala-

mos, Sonora, for Courtenay De Kalb of the Mexican-Amer-

ican Smelting & Refining Company.

E. H. Wilson, who with his associates purchased the

Snowslioe mine, near Libby, Montana, is at the property

making preparations to begin operations.

C. J. Adami, for the past four yeai-s superintendent of

mines for the Federal Lead Co., has resigned and has been

appointed assistant general manager for the Doe Run Lead
Co. at River Mines, Missouri.

J. E. McAllister has resigned as general manager foi'

the British Columbia Copper Co., and will join a New York
firm of mining engineers. He becomes consulting engineer

for the British Columbia company. E. G. Warren, former
smelter superintendent, succeeds Mr. McAllister as general

manager.

The School of Mines and Metallurgy of the Univer-
sity of Missouri will hold its commencement exercises on
May 26.

Market Reports

LOCAL. METAL PRICES.
San Francisco, May n.

Antimony 12—12%c Quicksilver (flask) 4&«)

Electrolytic Copper ...14— 15^4C Tin ^—itiy^
Pig Lead 4.75—5.70c Spelter 7—75-4C

Zinc dust, 1400 lb. casks, per 1001b., small lots S9.60—9.75; large ^.fiO—8.60

Date
May

METAL PRICES.
By wire from New York.

Average daily prices in cents per pound.

Electrolytic
Copper. Lead. Spelter.

4 11.98 4.39 6.S6

5 I1.S8 4J9 &.86

6 11.98 4.39 bM
7 Sunday. No market.

8 11.95 4.39 6.S6

9 11.95 4.39 6.38

10 11.95 4.39 5.36

SUver,
per oz.

53

63^
6314

5.35<

63H
5SH

ANGLO-AMERICAN SHARES.
Cabled from London.

Mays.
£ B. d.

CampBlrd_ 1 14

El Oro 1 4 6

Esperanza _ 1 IS 9

Dolores 15
OrovUle Dredging 6 9

Mexico Mines _ 7 12 6

Tomboy 16 6

(By courtesy of W. P. Bonbrlght ft Co., 24 Broad St.. N T.)

May 11.

£ 8. d.

1 13 S

1 4 8

1 12 8

1 6

6 9

7 13 9

15 6

MINING STOCK QUOTATIONS—NEW YORK.
(By wire from Catlln & Powell Co., New York.)

Closing prices.

May 11.

Amalgamated Copper 8 62^
A. 8. & R. Co 74K
Braden Copper 4

B. C. Copper Co 6%
Butte Coalition 17%
Chlno 24

Davis Daly 1%
Doble S%
Dolores 6H
First National 1%
Foley O'Brien IH
Glroux 6

Goldfleld Con 6

Greene-Cananea 6

GuanaJ uato Con X
Honinger 12%
Inspiration 1%
Kerr Lake 6%

Closing prices.

May 11.

La Rose t 4%
Mason Valley 8

Miami Copper 20

Mines Co. of America 6
Nevada Con 18K
Nevada Utah %
Nlplsslng 10J4
Ohio Copper 1%
Ray Central 1%
Ray Con I8>4

South Utah %
Superior & Pittsburg 14'^

Tenn. Copper 86%
Trinity 3?i

Tuolumne Copper _ 4%
United Copper _ 3%
Utah Copper 44%
Yukon Gold 314

COPPER SHARES—BOSTON.
Closing prices.

May 11.

Adventure $ 6%
AUouez 31

Atlantic 6K
Calumet & Arizona 50

Calumet * Hecla 460

Centennial UK
Copper Range 60

Daly West 4%
Franklin 9

Granby. 33^
Greene Cananea, ctf. 6

Isle-Royale 13

La Salle 3^
Mass Copper S}i

(By courtesy of J. C.

Closing prices.

May 11.

Mohawk 8 38

North Butte 2!%
Old Dominion S9H
Osceola 98

Parrot n\4
Santa Fe %
Shannon „ 10

Superior <£ Pittsburg 14

Tamarack 34

Trinity 3}i

Utah Con 14

Victoria IX
Winona %
Wolverine _ 108H

Wilson, Mills Building.)

SOUTHERN NEVADA
San Francisco, May 11.

Atlanta 8 .11

Belmont 6.17

Booth .07

Columbia Mtn .04

Combination Fraction 08

Florence 1.55

Goldfleld Con _ 6.00

Gold Kewenas 06

Jim Butler 27

Jumbo Extension „ .28

MacNamara 13

Mayflower 04

Midway 27

Montana Tonopah 85

Nevada HUls 88.80

Pltteburg Silver Peak 86

Round Mountain „ ,65

Sandstorm Kendall .06

SUver Pick .06

Tonopah Extension 1.06

Tonopah ofNevada 6.30

West End 66

Belcher W
B. & B .60

Con. Virginia 1.80

Mexican 8.90

Ophlr i-tl

Savage -6*

(By courtesy of San Francisco Stock Exchange.)
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EDITORIAL

rpHE ADDRESS delivered to the mining students at

A Berkeley, California, by Mr. J. R. Finlay contains

a message that should go to all young men entering the

profession. We are glad to hear such good doctrine

preached.

MINING machinery is uot often exported from Cali-

fornia to Germany, but at least one tube-mill is

now on the way to Hamburg from San Francisco. This

is an incidental result of the activity of the revolutionists

at Mazatlan.

LOST HILLS now has an oil well that is a gusher, the

Martiu & Dudley well having 'come-in' last week.

According to the California Oil World, the daily produc-

tion of the four Kern county fields amounted to 118,748

baiTels in April.

MASSACHUSETTS seems likely to take the lead in re-

quiring full publicity of all mining corporations

whose stock is offered for sale through any mining exchange

or newspaper in the Commonwealth. An interesting pro-

vision is that on demand of 25 per cent of the stockholders,

the management must permit the examination of the prop-

erty by a mining engineer selected l)y those making the de-

mand, and that half the expense of the examination shall

be paid by the company. The bill has been favorably re-

ported and seems likely to become a law.

IN an interesting address last week before the i'inaucc

Forum in New York, Mr. J. Parke Channiug pointed

out that it was the iniiiroved methods of treatment de-

veloped at the older mines which had made the porphyry

copper deposits valuable. The hill at Butte he cited as

practically a porphyry cojiper mine, though it is usual to

think of it as something entirely different. Butte, how-

ever, has developed as a result of yeai-s of work in the im-

mfidiate vicinity. At Miami, by sjjending ,i!4,000,000 and

four years time, a mine containing 20,000,000 tons of ore

assaying IVa to li per cent copper, has been developed.

Here knowledge gained elsewhere has been applied, and in

time engineers expect and will doubtless receive liberal coii-

ti-ibutions to technical science from Miami.

COMSTOCK shares have been increasingly active on the

local exchange since the first of the year. The im-

portant discovery in the Mexican affords a valid reason for

some increase in price of the leading stocks; but the legit-

imate rise was long since discounted. Monday last

prices broke, as was to have been anticipated. With shares

that are so completely in the hands of stock manipulatoi-s

as are the Comstocks, it is always hazardous to make pre-

dictions, but on their merits prices should be still lower

rather than higher. We have every confidence in the dis-

covery along the Lode of additional bodies of ore that can

be worked with profit, but Comstock history is one long-

record of disaster due to what is really gambling, with

shares instead of chips as counters.
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BONDING of the Mt. Andrew mine on the soutli side of

Kasaan peninsua, Prince of Wales island, to the

luited States Smelting, Refining & Mining Company is

announced. This calls attention again to the rapidity with

which important mines are being developed in southeastern

Alaska, as well as to the activity of the excellent company
which rejoices in the all-inclusive name. A brief description

of the Mt. Andrew mine was given in the Mining and Scien-

tific Press, April 15. The deposit is large and may be

cheaply worked.

GROSS misrepresentation is charged against the Hydro-
Electric Mining Company by the State Mineralogist

of California. Mr. F. W. Ford, president and general

manager of the concern that proposed to obtain a 1)ullion

output of $1,460,000 per annum from the French Hill

mines in Eldorado county, with "no tunnels, no shafts, no
hoisting, no timbering, no pumping", has been arrested,

and will have opportunity to prove in court a few of the

glittering promises circulated by the company. False state-

ments about mining properties are much less common than

they were a dozen years ago, and we hope to see them
made rarer still. We have no admiration for the present

State Mineralogist of California, but are glad to coimnend
his recent activity in prosecuting fraudulent promoters.

pvECISION of the Standard Oil ease by the United
J--' States Supreme Court was announced this week and,

as has been true of the majority of the important recent

decisions of the Court, the results seem somewhat mixed.

Now that it is over, everyone wonders why business has so

long hesitated for fear of a decision adverse to the com-

pany. Nominally the (lovernment wins at almost every

point, as was true in the ea.se against tlie anthracite coal

roads; actually it does not seem likely that any great revo-

lution in business methods will result. In both instances

the Court has laid down an admirable jirinciple, but in the

anthracite fields there is a close monopoly now as ever,

and we doubt not that Standard Oil will serve reformers

as the horrible example of a 'trust' for many years to come.

Many see danger in the statement of the Court that the rule

of reason must be used in measuring restraint of trade;

that only unreasonable restraint is forbidden. We do not

agree that this is a bad rule if it be but lived up to. The
evil effects of forbidding any form of restraint of trade

are apparent to all familiar with the coal situation in the

Middle West. Coal, money, and men are yearly sacrificed

because it is easy to open a coal mine and no agreement

among operators is legal. The difficulty under the new
rule will be to deteruiine in each case what is reasonable

and what is not. Aiiproached honestly, it is not an in-

superable difficulty; and the reward is worth the effort.

OFFICIAL ANNOUNCEMENT of the sale of the

Risdon Iron Works at San Francisco to the United

States Steel Corporation has been made, and it is also re-

ported that options have been taken on ihe Moran ship-

yards at Seattle, as well as on terminal properties at Port-

land and other Coast points. The history' of the Risdon
woi-ks is the history of San Francisco. Estaljlished at Bush
and Market streets in the early fifties by Lewis Coffey and
John Risdon, two New V(nk boiler-makei-s, the plant was
later removed to Howard street near P'ii-st. and at one time

had the backing of the four 'bonanza kings', Mackay, Fair,

Flood, and O'Brien, hi tlic beginning it was only a black-

smith and boiler-shop, but g:rew rapidly until it took on

the importance of an iron works and at one time during the

Comstock e.xcitement was known as the Risdon Iron &
Locomotive Works. Only one locomotive was ever manu-
factured, and this part of the title was dropped upon re-

moval of the plant to the Potrero at Twentieth and Ken-
tucky streets. After the deaths of the original owners
tlie plant became the property of Mr. William Taylor, a

steamboat master, who, pleased at the excellent jn-oduct of

the works, bought an interest in them. At his death tlie

ownership passed to his heirs. Messrs. Augustus and

W. H. Taylor, his sons, signed the deed which gave owner-

ship to the United States Steel Corporation. At one time

the Risdon employed 1500 men and it has been not«d for

the excellent marine engines and other work turned out.

The Risdon works have built much muiing machinery, and

designed and erected the flret dredges used in Cali-

fornia. In this line, especially, the company did pioneer

work. Purchase by the Steel Corporation of the works

follows activity on the part of men connected with it in

examining and buying iron ore deposits, of which there are

several of value in southern California. There is talk lo-

cally of erection of bla.st-furnaees, though nothing authori-

tatixe has been announced, and such a move is unlikely.

All the city properties selected are notable for their ex-

cellent situation as regards receipt and re-shipment of

freight, and it may well be that for the jiresent the move
means merely that the Corporation proposes to carry larger

local stocks of iron and steel. This enlargement of tlie

local activities of tlie greatest American business institu-

tion is the first tangible sign of the approaching completion

of the Pfnama Canal.

Dredging in Russia and Siberia

Americans have an unusual interest in foreign gold-

dredging fields. The heavy 'California type' dredge, devel-

oped here from the earlier and lighter New Zealand boats,

has made phenomenal records in several of the States and

has dominated the dredging industry in the Far North.

At the same. time the New Zealand type of boat had held

almost undisputed sway in foreign countries. In Ru.s.sia

boats have been built on American lines, though nolliiug

comparable to the 'dreadnaughts' recently erected in Cali-

fornia by the Yuba Construction Company, and in Mon-

tana and the Yukon by the Marion Steam Shovel Company,

is in use anywhere abroad. Modem American dredges

were shipped last year to (^olorabia by the Yuba Construc-

tion Company, to Burma by the Bucyrus Company, and

to Siberia by the New York Engineering Company. It is

hoped that the success of these boats will lead to the build-

ing of many others. Americans find it hard to believe that

conditions abroad differ essentially from tiiose already met

economically by the big boats. Mining engineers, machin-

ery buildei"s. and capitalists in this country are all study-

ing the foreign fields with interest. In many particulars

the Russian and Siberian goldfields pailicularly attract

Americans. It is known that the placei-s are ricli and

extensive, and the climate is not unlike that already familiar

in Alaska and Montana. The people and governments of

the two countries have always been on friendly terms, and

a number of American engirteers are personally familiar

with Siberia. Last, but by no means least in importance,

British capital is willing to go into Siberia, and it is the

Anglo-American enteriiri.ses in dredging that are most im-

portant. Our e.vcellent conlemporai-y, Zoloto i PlatiiM.

publishes much tliat is of interest to di-edgemen. We
jirint this week a tlionghtful general review of the Rus-

sian situation, written by Mr. S. I. Littauer and tran.-<lated

by Mr. W. H. Shockley. The original article is too long

to be reprinted in full, and we have omitted an extensive

table giving additional statistics as to the 64 dredges now

in operation. The November number of Zoloto i Plalina

was exclusively devoted to reviewing the dredging industry

in the light of data collected by the Permanent Consulting
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Board of Gold and Platinum Producers. A special dis-

cussion of the advantage and disadvantage to Russia of

inviting foreign capital to participate in the dredging in-

dustry is promised later. In this issue it is merely pointed

out that Russian dredging has made slow progi-ess as com-

pared with the industry in other countries, that capital has

generally heen insufficient, and that such boats as ha\e

Ijeen built and operated have been made possible mainly

thi-ough long credits from the machinery houses or expen-

sive Iwrrowing from banks. "California dredges", says

our contemporary, "would unquestionably make it possible

lo gi-eatly reduce working costs. For economical, local,

and technical reasons, such low costs, as are attained in

California are impossible in Russia, but they show what

a vast area of placei-s might Ijeconie woi-kable in Russia

by the application of proper methods. The number of

di-edges working in Russia, about 70, is ridiculously small

in comparison with the vast area of auriferous placei-s that

might be worked with their aid. One of the most important

circumstances repressing and retarding the development of

the dredging industry in Russia, is the lack of the neces-

sary cai)ital. Russian capital is on the one hand too

immobile, and on the other too careful to enter into tlw

development of the dredging industry in unknown places;

a business that offers, as is shown by American experience,

one of the most advantageous opportunities for investment.

On this account the initial Ru.s-sian dredging enterprises

must largely rely on foreign capital. The Russian dredg-

ing industry can only emerge from its pre.sent unenviable

condition by the help of the large banks, or by the aid

of foreign capital; by their aid it can enter ui)on a bril-

liant career, alike ])rofitable to the gold indu.strj- an<l the

capital employed. This is the more to l>e wi.shed since the

ilredging industry has already trodden the thorny path of

experience, inevitably strewn with failures and disappoint-

ments. But now the results of dredging, as is shown by

technical and economical statistics, are becoming more and

more satisfactory." Attention should further be called to

the fact that free ini|)ortation of machinery and mining

supplies is still i)ermitted in the Amur and Primorsk dis-

tricts, and that these are the ones most readily accessible

to American ports.

Engineering Ethics

The ethics that should govern engineers in their jiro-

fes.sional relations, have been much discussed of recent

yeai-s. and it is a welcome sign of a growing i)rofessional

spirit. As engineers come to recognize the importance of

maintaining the highest standards, membei-ship in the pro-

fession will bring more of dignity, honor, and remunera-

tion. If a man thinks of him.self as but an artisan or

mechanic, he is a|)t to be treated and paid as one; and to

get what he deser\-es. That engineering stands on a higher

plane than this, is due to the pioneers who have placed it

there. We, for our part, should guard the future, not by

clannish exclusiveness. but by quick and generous recog-

nition of talent, and by a nice obsenance, each for him-

self, of the canons of ethics that govern the profession.

We are glad to present so cleai- and admirable a summai-y

as has been compiled by the connnittee of the Philadelphia

Section of the Mining .nnd Xfetallurgical Society. The San
Francisco members of the same Society in discussing the

report found much to commend and nothing to criticize.

That, in brief, is our own attitude. There are. however, a

few points we .should like if possible to empha.size.

The duty of respecting .scrupulou.sly the limitations of

our own knowledge, is nf)t always recognized, f^ngineering

covers a broad field and within it there is room for many
specialties. Considering mining engineering only, the three

fields, geology, mining, and ore treatment, at once come to

mind. A man may be a most excellent geologist and yet be

poorly equipped to advise regarding either mining or metal-

lurgy. This is by no means to say that the geologist is not

useful. Indeed, the demand for exact geological work

never was greater than now, and no large mine examination

should be undertaken without the assistance of a competent

geologist. Mining, however, requires men of somewhat dif-

ferent temperament and of entirely different ti'aining and

experience. A man may know little geology and yet sink

a shaft or open a stope cheaply and rapidly; but such a

man is not necessarily competent to decipher an intricate

system of faults or to recognize the limits of a secondarily

enriched orebody. The metallurgist, in turn, is a most use-

ful member of the profession, but has his own field; one so

broad, indeed, as to include a whole range of specialties.

The best of cyanidation experts ought not to attempt to

advise a client regarding copper smelting, on the basis at

least, of his experience with cyanide. The safe rule is never

to attempt anything you are not thoroughly competent to

do, and in the other cases to call in a fellow engineer for

advice and help. If each one does this there will be fewer

mistakes, better-satisfied clients, and more work for every-

body. One of the best and most successful mining en-

gineers we know, but one experienced mainly in metal min-

ing, had occasion once to consider a question relating

to coal mining. The problems of the colliery are different

in important particulars from those of even the largest

metal mines, and our friend recognized this. Instead, there-

fore, of attempting to handle the matter alone, he called in

another engineer whose experience had been almost entirely

in coal mining. On the basis of the second engineer's re-

port and his own knowledge of his client's needs, he ad-

vised them excellently, as the result proved. Such men are

at the head of the profession because they know how to

utilize the services of others. Under most conditions it is

as foolish for a mining engineer to attempt to solve geo-

logical problems, as to make his own assays, post his own

books, and sharjien his own moils. Failure to recognize

this fact limits the usefulness of many a good man and

too ready a belief in one's own powers often leads to

disaster. It is, as the Philadelphia committee has said, the

duty of each engineer to secure assistance or decline any

commission which calls him beyond the safe limit of his

abilities.

Another matter of much importance is the highly un-

|)rofes.sional conduct of an engineer who accepts presents

or commissions fi'oni those with wiiom he transacts business

for his clients. We are glad to believe that this practice

is dying out. It can not disappear too quickly for the

good of the profession. In certain countries and districts

it is all too common yet, but the fact that no engineer will

)»ublicly defend it, shows how widely it is condemned. As

to the vexed question of promotions and contingent fees

there is as yet no consensus of opinion, though we believe

heartily in the dictum laid down by the committee, that all

such matters should be open and above-board. Any ar-

rangement of this sort that must be secret is suspicious, to

say the least. The duty of engineei"s to support professional

societies, to cultivate friendly relations with their fellows,

and not to dodge responsibility when it comes to them, can

not be too often emphasized. To the report of the com-

mittee we would add one more dictum, namely, that it is

the duty of an engineer to gi\'e freely of his knowledge

and experience to his fellows in part return for what he

enjoys as the result of those who have gone before. A
profession that does not recognize the benefits of technical

writing and of supporting technical publications, can but

degenerate into a secret guild or caste and both these be-

long to the medieval age rather than to the future.
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Development of Western Mining

By J. R. TiNLAY

*I know little about the University of California; no
more than what every eclueated or semi-edueated man knows,
that it is a large and flourishing institution of learning
whieh has contributed greatly to the advancement of the
arts and sciences in California. Not knowing the student
life at Berkeley, I fear I may be bringing coals to New-
castle in some of the remarks I intend to make, which arem protest against forming too hasty a judgment of what
IS worth while—of what is theoretical and what is practical.
I have noticed among the students of some isolated technical
schools an impatience, almost a contempt, for knowledge,
and hope this atmosphere is not present in anv department
of the University of California. What I mean by contempt
for knowledge is a narrowing down of intellectual interest
to some object of plain, or so-called, practical utility. A
man may exert himself to become an engineer by learning
certain things that he is told are necessary for that purpose.
His one idea is to acquire what he calls a profession, but
which might just as well be called a trade. He takes no
interest in information tliat he thinks he cannot sell. I
have seen graduates of mining schools who had learned how
to take solar observations in order to get a north and south
line, and yet did not know what the solar system was. I
remember one such graduate who was filled with genuine
impatience at the idea that it might be worth while to know
the difference between the planets and the fixed stars. This
is not, to my mind, the attitude of an educated man; it
is an attitude of exaggerated and mistaken devotion to the
practical.

As a matter of fact, it is hard to tell what is practical
and what is not; but I venture an opinion that nothing is
more unpractical than a method of thought that narrows
the interests of the mind. Anything that adds to the effi-

ciency of the human mind, in the smallest fraction, is
putting new worlds at the feet of mankind. What is true
of the race is true of the individual. The one function of
education is to develop the mind. Any system that tries
to teach a trade and not to fertilize the brain is not educa-
tion. I do not for a moment wish to discredit or discourage
the most painstaking application to technical details. In
that very direction, jjerhaps, can intelligence make the most
fruitful advances in industrial and scientific pursuits. As
an instance, see the great field for economy demonstrated
to exist in the scientific study of the commonest kinds of
labor. It has been shown that in many cases the output
of shovelers can be increased three or four fold by making
a scientific study of' the size and shape of the shovels to
be used for handling different materials. All this is the
effect of the awakened mind. It is not the stereotyped
action of a man who has no interest in anything not
approved by commercial custom; it is not, on the other
hand, the accomplishment of one who rashly tries to improve
something without understanding it. That certainly is un-
practical. It is done by analyzing the facts and discovering
that because a thing is taken for granted it is not therefore
necessarily understood. It has been found that a laborer
might shovel 60 tons a day with no more effort than he
had used to shovel l(i tons; although it may be assumed as
certain that the laborer prided himself on being expert at
his art and felt sanctified and entrenched in centuries of
16-ton shoveling.

Has it ever occurred to you that what we usually regai-d
as physical efforts are really mental efforts? We are sratedm a building made of wood, iron, and cement. Is it merely
wood, iron, and cement? No; it is a human habitation,
a structure of the human organism, an output of the
human imagination. Without thai la.st the wood would be
a tree, the iron an ore, the cement a stone. Similarly, the
mining business is a mental business, not wholly a physical

*Address delivered before the Students' Mining Associa-
tion, University of California.

May 20, 1911

one. \\\' hear people talking of the mineral resources of
certain localities as if the mere existence of gold ore would
make a gold mine. No! it is men who create gold mines
It IS their imagination that creates gold ore; for without
the eunous psychologic phenomenon that makes men prize
gold, it would remain forever unnoticed in the rocks. The
development of the mining industn- of the future will de-
pend entirely on the development of ideas. Ideas create
wants, and industry is the effort to satisfv them. The
gold of California had lain scattered through the gravels
of the Sierra Nevadas since Tertiary times, but it caused
no excitement whatever. Undoubtedly many an Indian had
picked up an occasional nugget, but it meant nothing to
him. The real significance of the rush to California lies
in the rush, not in the gold. The gold might as well have
remained scattered in useless yellow fragments in the
gravel. The gold was merely the spark that ignited the
white man's brain, and the great human rush which fol-
lowed was the significant event. It was one of the capital
acts in the building of an immense empire. It changed
the face of nature. It tore down the forests, muddied the
streams, started a whole chain of activities in the midst
of which we are still living and the end of which we cannot
foretell. The controlling factors of the incident were not
the existence of gold, but historical events; and the same
reasons governed the almost simultaneous exploitation of
the Australian goldfields. We must remember that up to
the time of the Mexican War, the growth of the United
States out of the English colonies had been monotonous,
though rapid. The eariier excitements of war and explora-
tion and conflict with the Indians were waning. The main
occupation of the people had been to hew out homesteads
in the forests. The expenditure of manual labor to do
this was frightful. Even after a farm was started, the
returns were meagre and slow; the people were poor, and
chained to a humdrum pursuit. Nevertheless, they were
magnificently prepared for adventure. The youth of the
country were all trained in the use of the gun and the ax;
they were familiar with the wilderness as well as the farm,
and could camp in the woods and cook their own food with-
out any teaching. The Mexican War gave some excitement
to the adventurous spirit of these people, and the conse-
quences of the war gave a field for more. A vast stretch
of country including California was ceded by Mexico; the
West seemed absolutely boundless. The news that Cali-
fornia was not only a beautiful, smiling, seacoast country,
but that it abounded in gold, was enough to fire the imag-
ination of the plow-wearied youth quite to the exploding
point. Nothing could hold them back and the nish that

began was unique among the migrations of the white race.

It was not only America that was ripe to send her sons
to California. Europe had simmered down to a long period
of rest after the French Revolution and the wars of Najio-
leon. The ideas of that time had been repi-essed. but not
extinguished. Steady progress had been made in arts and
manufactures, and hopes were secretly growing out of the

triumph of democratic ideas. In 184S revolution broke out

in France. Gennany. Austria. Hungar>-. and Italy. In
France only were the Republicans successful. In the other
countries the old order of things soon triumphed, and
hordes of talented, eager, self-sacrificing young men were
banished from their homes. What more natural than for
these disappointed exiles to turn to a new field where their

cherished political ideas were already fully .nccepted. where
there was plenty of i-ooni for effort, and where perhaps a

fortune might be picked out of the sand? It is true that

gold has always had the fascination of romance as well

as of value, but it is also true that these circumstances
gave to the California goldfields an unparalleled attraction.

The effect of this sudden outpouring of the (lower of the

civilized world upon the development of the West is not.

1 believe, quite appreciated. It made a great country- of
California immediately. Before the State was ten years
old it was contributing literature that was read over
the whole world. From the first it contributed leading men
in business and the arts. In mining, the particular industrj-

to which attention was directed, the impress given by the
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forty-niners' was absolutely controlling. In other coun-

tries, from time immemorial, work in the mines was the

work of slaves. In our West it was the work not only

of free men, but of picked men from many nations. Hard
labor underground was gilded by the glamor of romance

and enthusiasm. The whole field was at one stroke illumi-

nated by a light of generous enthusiasm which enabled men
to create success, and which has not yet wholly died out.

We do not hear that any great fortunes came from the

early placer mines. A competence, or even a good living,

was enough for most of the miners, but as soon as they

passed beyond the stream placers and began to work quartz

gold mines and the silver ores of Nevada, the business be-

came more complex and needed more thorough organiza-

tion. It was then that large fortunes began to be made
from Western mines. As time went on, capital played a

larger and larger part. During the three or four decades

following the rush to California, there was a succession of

discoveries of new and rich gold and silver districts, in

which poor prospectors suddenly became millionaires. The

whole mountain country i-eniained a region for stirring

adventures, filled with golden dreams and generous im-

pulses. The Comstock lode in the early sixties; Eureka,

Nevada, and the Black Hills in the early seventies; Lead-

ville. Aspen. Butte, and the Coeur d'Alene in the early

eighties: Cripple Creek and Creede in the early nineties;

and finally Tonopah, Goldfield, and the porphyry coppers

in the last decade have all contributed their quota of for-

tunes and excitements. It must be confessed, however,

that the golden age of Western discovery has substantially

passed. The discovery of new mining camps wiiere poor

men may dig out a fortune has not kept pace with the

increase of population and the means of travel and trans-

portation. It would be rash to say that no new bonanza
discoveries will be made; but it is almost unconceivable

that such discoveries will play any great part in the econ-

omy of the Western States. For example, there was a

great mining craze in Nevada a few years ago, but all

the discoveries made in that State in ten years are suffi-

cient to give emj)lo\inent to only three or four thousand
men. The whole State gained forty thousand people in

the decade while California, without any increase in min-
ing activity, gained nine hundred thousand. Precious-metal

mining is losing ground rapidly in relative if not in abso-

lute im])ortanee. But other kinds of mining are not losing

ground.

All this only illustrates more strongly that the enthusi-
astic traditional period born of the days of forty-nine has
passed. Work in the mines is once more the work of slaves.

I speak figuratively. I mean tliat work in the other man's
mine is no longer a stepping-stone to working your own
mine whicii is surely waiting for you in the hills. It is

only a stepping-stone to a lease, a farm, or to some other
kind of work. Work in the mines is no more hopeful
than work on the railroad.s, and not so healthful. The
growth of the Western Federation of Miners is a dumb
recognition of this fact. Mining is no longer a cheerful
scramble and gamble for gold; it is a stern, dangerous
occupation, a dark and disagreeable occupation, in which
advancement is slow and competition keen. There is iiardly

an outlook more gloomy than that of the average pros-
pector on Government lands. The future gi-owtii of (he

j

mining business will be mainly based on deposits already
partly known and on land already owned by iirivate indi-

viduals or by coiporations. This view of afTaii-s is not
by any means so discouraging as it soiuids. In part it

merely recognizes what has always been true. The fact

is. that even in the palmiest days of the AVest. the per-
rputage of adventurers who actually realized their hopes
of fortune was small. In the raining business of today
tliere are many opportunities, perhaps not so many for
each person as there were at times in the past, but much
more varied. The mining business which has grown out of
the days of forty-nine is really a business. It has lost

its romantic side. A favorite phrase for some peoi»Ie is

the 'mining game.' You might as well talk about the

'farming game.' liet no young man go into the mining;

business expecting to find the conditions described by Bret

Harte and Mark Twain. That belongs to the past; a very

recent past, to be sure, but just as truly of the past as

are the deeds of Achilles and Odysseus.

San Francisco has decided to hold in 1915 a great indus-

trial exposition to celebrate tiie completion of the Panama
Canal, which the Government engineers promise will be
opened year after next. This is the crowning chapter in the

long book of the opening up the North American Conti-
nent by a complete system of transportation. Forty years
ago, one transcontinental railroad had just been completed
which allowed travel from San Francisco to New York.
Now we have in the United States alone, seven or eight

through railroads, every one of which takes passengers
from, coast to coast in four days. Canada will shortly

have three such systems, and Mexico two or three. It is

not too much to say that the whole Pacific area is as

well provided with transportation today as the region east

of the Mississippi was thirty years ago. The country is

no longer a wilderness, but is like the rest of the civilized

world in all essential respects. This means that business

and industry are on practically the same footing as in

the rest of the world. The year that saw the Panama Canal
definitely undertaken saw also, on the other side of the

Pacific, a still more significant event—the Russo-Japanese
war. That was a swing of the pendulum of history which

marked a great epoch in the progress of mankind. Ten
years ago the resistance of any Asiatic nation to any lead-

ing European power looked like a fantastic dream. In

1905 the victory of Japan over Russia settled probably for

hundi'eds of years some veiy important questions. It

showed some limits to the dominance of the white race,

stopped the disintegi-ation of China, and caused the world

to do a vast amount of thinking. That war was as im-

portant to the United States as to other nations. It

brought home to us the truth that we could not expand
farther in Asia; it made our continued po.ssession of the

Philippines seem doubtful; it showed us that our future

development must be in the territory already occupied.

The agitation against the Japanese in California a few
years ago was a compliment to that people, for the under-

lying motive of the agitation was not contempt, but fear,

and aversion based on fear.

There are many features of our present-day i)rogress

that are affecting industry profoundly, but I will con-

fine myself to just one more, the general acceptance

of the corporation as a means of doing business. The
reason is that the corporation is economical. It accom-

plishes results with a less expenditure of cajtital and labor

than individuals can. Corporations are accused of growing

larger and larger, of absorbing more and more of the

resources of the count it. That is true, but who owns the

corporations? The United States Steel Corporation has,

I believe, 65,000 to 70,000 stockholders. Even Goldfield

Consolidated has 7000. The fact is that corporations are

performing two a|)pareiitly opposite functions. They are

removing property from the control of the individual and

at the same time making it easier for the individual to

get property. Few men ever were i-ich enough or fortunate

enough to own a mine as an entirety. Very few are .so

j)oor that they cannot own a share in one. There is a

significance in this. The mining business of the future

will be more and more a business of corporate investments.

The mining engineer of the future, or of the ]iresent for

that matter, must know the value of mining stocks if he

wants to make money. He nnist invest his money in min-

ing stocks. It is just as much his business to do so as it

was the business of the son of the pioneer farmer to

acquire a farm. If the mining business is not good enough
for you to invest in, it is not good enough for you to

work in. Every man of consequence should own some
property. You are certainly better qualified to own prop-

erty in a business that you understand than in some busi-

ness that you do not nndei-stand. It has been so much a

practice to sell worthless wild-cat stocks to a gullible public

that to many people mining stock is a joke. The renl

growth of corporate jniping will end this, A strong move-
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ment is under way to cause mining companies, as well as
other corporations, to publish such reports on their prop-
erty and operations as will allow any competent man to
have a fair idea of what tlieir property is worth. The
outcome of this movement is ine^ntable; the reports will
surely be better than they used to be. Furthermore, men
in charge of corporations are put there mainly because
their associates can trust them. There are few men who
will be honest in private and liars in public ; if a man is
honest to his associates he will be honest to the public,
and if he makes a public report it will be an honest report!

Let me point out one or two directions where mining,
or at least its cognate industries, is likely to make great
expansion. It seems to me that the manufacture of cement
and fertilizers will greatly increase. The last few years
have seen an enhancement in the value of agricultural land.
This has come to stay. The rise has been due to the rising
price of farm products and to the realization that the sup-
ply of new land no longer exists. All of the Pacific States
gained in population from 60 to 100% in the last decade.
California is nearly as large as France; San Francisco
will one day be as big as Paris. The State can hold easily
fifteen or twenty million people. The wealth of the coun-
try is mainly in its soil, and its soil must be made pro-
ductive by irrigation and kept productive by fertilizing.
If we realize that there are in California twenty million
acres of arable land which has undergone an enhancement
of fifty dollars an acre, we have an additional in-operty
valuation of a thousand million dollars. That is worth
maintaining, though it may easily mean the use of fifty
million dollars a year in fertilizers. At the same time, the
regulation of streams by means of reservoirs for the pur-
pose of securing water for irrigation and for power, and
the building of millions of houses and thousands of miles
of roads, will require a prodigious amount of cement. I
believe that there will be required somewhat more cement
per capita on the Pacific Coast than in the East. If San
Francisco is to be as large as Paris, it must be built so
that it will be secure from earthquake and fire. Time and
the increasing cost of timber will see it built of concrete
and steel. You may say that the manufacture of fertilizers
and cement is not mining. If you say that, it is because
you are thinking of the traditional underground precious-
metal mine. Copper and iron ore ai-e being mined by
steam-shovels. Cement rock and phospliale rock belong to
the crust of the eartli just as much as does gold quartz.
Yon might as well work in a cement mill as in a copper
.smelter; as well in a fertilizer plant as in a quartz mill.
Your technical education equips you as well for one as for
the other. All mining is in a sense manufacturing; pro-
ductive mining certainly is. Unproductive mining, merely
looking for something, is different. Unfortunately, that is

what many people understand by mining. They think it

means merely looking for something until you find it, as
if a fortune could be picked up as easily as a quarter of
a dollar, when once you run across it.

Gold will be sought in the future as in the ))ast. in the
wild places of the earth. Canada, Siberia, the middle part
of Africa, South America—these are the countries where
new discoveries are being made, or rathei-. in some cases,
old discoveries are being re-made. The gold output of
Europe is insignificant; that of the United States and Aus-
tralia either on the decline or soon to decline. This means
that gold supplies do not last many generations in the
regions most desirable for human habitation. The problem
before the rising generation is not to find new resources,
but to utilize wisely the old ones, or at least the known
ones. It is the very time for the educated man with the
alert mind. Reorganization is the order of the day. It
may be reorganized along any one of many lines. It may
be jiolitical, financial, technical, or industrial. Mining is
one of the gi-eat businesses of the country and of modern
civilization. It is certainly undergoing a rapid financial
reorganization. They say we are becoming a nation of
employees. So we are—let us recognize that fact. But we
are also becoming a nation of emjiloyers. for we are be-
coming a nation of stockholders,

Sand Filling

By R. W. Schumacher

*The plan of commencing sand-fllling in several of the
subsidiary mines was mentioned at the last annual meet-
ing, and, during the year under review, further proof has
accumulated that a comprehensive system of filling worked-
out areas is desirable. Sometimes other methods of sup-
porting the ground, such as reef pillars and waste i)acks,
are useful in holding up thin layei-s of hanging wall a
few feet thick, but they fail entirely when enormous pres-
sure takes place from the overtying strata, as in the neigh-
borhood of the Ferreira Deep, where a large area of ground
is gradually settling. Experience has shown that reef pil-
h»-s under these circumstances usually punch into the hang-
ing wall or crumble away, thus duninishing their support
and allowing the giound to fall in. Waste packs, again,
crush to about half their original width, and often collapse
altogether. A sand ])ack flushed in by water will also have
to give way to some extent under such heavy pressures,
but, as far as is yet known, the compression will not amount
to over 5 or 10% of its thickness, and then the sand will
be left in a condition of solidity almost approaching the
natural formation of the rock. One of the main differ-
ences between sand-fllling and other methods of supporting
the hanging wall lies in the size of the packs used. Pillars
or waste packs may measure 40 by 40 ft. square, but.
owing to their heavy cost, they would almost necessarily
be scattered and at considerable distances from one another.
A sand pack, on the other hand, has practically no limit
as to dimensions, and will, as mentioned, after a slight
compression, solidify everj- part of a worked-out area.
On the Ferreira Deep a sand pack has recently been com-
pleted measuring 700 by 300 ft., and even larger packs
will .soon be started, the idea being to fill the entire space
between incline shafts in the upper workings. Since June
1910. when filling started at this mine, 130.000 tons of sand
have been deposited, and recently the plant has been dupli-
cated, so that the process of filling can be further accel-

erated.

At the Cro^vn Mines three jilants are being con-

structed to fill certain exhausted areas. Actual filling com-
menced in the middle of November 1!)10, and it is expected
that in a few months the company will be able to flush

into the mine between 50,000 and 60.000 tons of .sand per
month. At the Geldenhuis Deep, where sand filling is now
just commencing, there are two objects in view; the fii-st

is to lend support to two of the vertical shafts, and the
other is to assist in the recovery of a large number of
pillars under the railway line, which can be extracted only
on the condition laid down by the (iovernment that a con-
siderable area be packed with sand. At the Rose Deep,
where preparations for sand-filling are Hearing completion,

the conditions are again different. The plan at this mine
is to secure cleaner and cheaper mining in the main reef

leader and bastard reef which overlie exhausted main-reef
workings in close pi-oximity to them. The waste ]3arting

is sufficiently large to have rendered it uneconomical to

mine the n)>iier reefs together with the main reef in one
stope. and is sufficiently narrow to make it difficult to sup-
port in tlie ordinary way when mining the reefs separately.

It will be gathered that at most of the mines operated by
this company this method of sand-filling is in vogue. Other
mines, as it becomes necessary, will probably also adopt
the same prax'tice, and it would appear likely that, in the

future, sand-filling will in many cases gradually form a

portion of regular mining operations, partly in order to

afford more safety to the underground workers, and partly

also to enable cleaner mining to be done: the expensive

work of cutting pillars will thus be avoided and the extrac-

tion of the entire reef in the locality stoped will be ren-

dered possible.

Abstracted from report of the annual meeting of the
Rand Mines. Ltd., published in The South African Mininp
Journal, March 25.
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Mina Grande, Sonora, Mexico

By T. B. Sweeny

One of the most iutei-esting of the famous antigua mines

of Mexico is the Mina (jrande, in the Haroyeca mountains.

District of Alamos, State of Sonora. about thirty miles

easterly from the town of Esperanza, on the Southern

Pacifie Railroad of Mexico. The known hi.stoiy of the

mine dates back to the year 1792, when the tirst bonanza,

afterward known as the Dolores, was discovered by I'adre

Don Francisco Joaquin Valdez, curate of Baroyeca. Vari-

ous lodes in the immediate vicinity, however, had been

worked for generations previously, and Baroyeca was

already a town of considerable importance. After the dis-

covery of the Dolores bonanza the great wealth produced

thereby made Baroyeca famous through Mexico and Spain.

and the place eventually became the capital of the District

of Sonora, which at that time included, in addition to the

present State of Sonora. all of the State of Sinaloa and

a large part of California and Arizona. The town at this

time is estimated to have had a population of from eight

to ten thousand people, all of them dei)endent for tlieir

support, directly or indirectly, upon the mines. The extent

of the industry is |)lainly evidenced even now by the ruins

of (he rusos, or small native smelters, scores of which are

OLi> DoiX)RE8 Adits.

scattered over the site of the old town. It is conservatively

estimated that the mine must have |)roduced at lea.st ten

million pesos of silver since. 1792, and this notwithstanding
that none of the old workings go to any considerable depth.

The famous cathedral of Baroyeca, erected by I'adre Val-

dez shortly after his di-scovery of the Dolores boiuuiza, was
for many years con.sidered one of the finest church buildings

in Mexico. The walls of the sanctuaiy and the altar were
literally covered with mas.sive silver plates, and it is stated

that the value of the church vessels alone was over two
hundred thousand pesos. The belfry with its chime of bells

aiul parts of walls five feet thick are still standing, altho\igh

the building has been set afire half a dozen times, and every-

thing of value long since carried off by bands of Indians
or by the revolutionists who have time and again raided

lliat part of the State of Sonora. In achlition to building

this cathedral and endowing it liberally. I'adre Valdez pro-

vided generously for all liis relatives and intinuite friends,

leaving at his death a fortune which nuist have amounted
to several millions of pesos. After his death the mine was
worked for many yeai-s by his relatives, who fimilly <lis-

posed of it to Don Jose Maria Almada of Alamos, who
some years later <!icd, having meantime accinnidated a for-

tune estimated at half a million pesos. In 1S4<I the prop-
erty was taken over by Don Salvador Ks<|uer of Baroyeca
and his two brothers, who for various reasons were unable
to operate the mine to advantage or continuously, but who
nevertheless retired in fifteen or sixteen years with a cai)ital

of about two hundred thou.sand pesos each, selling out to

Don Jose Maria I^)i)ez. The latter worked the mine more
or less constantly mitil about IS.SO and met with considerable

success, although handicapped by lack of vciiliiation at

depth, which prevented him from following up the richer

lodes.

Between 18<S0 and 1900 the mine was worked with fair

success at different times by several small companies, none
of which, apparently, were pos.sessed of suHicient capital to

work the property to the best advantage, and they all col-

lapsed sooner or later through this cau.se (u- on account
of bad management, inability to get proper nuichinery into

the mine over the almost impa.ssable trails, or other diffi-

culties. Their work was often interrupted by Yaqui Indian
raids, which made mining in Sonora a particularly hazard-
ous occupation during that period. Finally in 1900 the

property was taken over by Don Alejandro Esquer, grand-
son of Don Salvador, and two or three associates, and they,

although handicapped as all the others had been by lack

of cai)ital. obtained good results during the short time they
owned the projierly. Don Alejandro had .somewhat better

luck than his associates and was very loath to sell, but when
finally compelled to do so through the pressure brought to

bear on him by his partners, stipulated that he should have
the [irivilege o"f working freely in Tiro de Dolores from
then until the date when actual delivei-y of the ])roperty

to the new owners should take jilace. In the twelve days
which elapsed, working with only fourteen men and in the

crudest possible fashion, he managed to extract over seven

thousand pesos' worth of metal. He had also previously

found in the old workings several small pillars of rich ore.

Native Va.so in Operation.

Samples which he recently gave to Boston men assayed as

high as 4000 oz. silver per ton.

Senor Pareda, one of the few survivors of the last years

of anligua mining in Mexico, now a very old man, and

who was manager of the Mina Grande in his younger days,

states that the rich bonanzas frequently yielded ore running

anywhere from oOO to 7500 oz. silver per ton, and that at

the bottom of one of the winzes in El Tajo tunnel streaks

of sulphide were found running as high as 50% silver;

so rich as to be almost malleable. In those days he affirms

that the old bonanza workings wore often tilled with what

was regarded as second-grade ore of no value, although it

ran as high as 50 oz. per ton, and that quantities of this

ore are there still. With modern methods, ore one-half as

valuable could be worked to good advantage. Since the

time of Senor Don Alejandro little work has been done on

the property until within the jiast year or two. Recently,

however, Boston and New York men have done more or

le.ss exploratoiy work, with very encouraging results. Small

veins of ore running as high as !|iSO jier ton in silver and

lead were found in the new Tcmpi.s(iui tunnel, which was

driven within fifteen or twenty feet of the abandoned

Dolores tunnel, and these veins had been followed for about

one hundred feet, up to tlie time when the disturbed political

conditions in Mexico made it seem advisable to di.scontiinie

mining ojierations for the present. Enough work was done,

however, to warrant the belief that with adequate capital

and proper machinery this wonderful old mine could be

made to duplicate, if not to greatly exceed, the success

which has attended the efforts of Bi'itish and American cap-

ital to develop many other Mexican antigtias along modern

lines.
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Operation of the Goldfield

Consolidated Mill

By J. W. Hutchinson

(Continued from page 652.)

FILTERING

From tank No. 10 of the agitator series the pulp gravi-

tates to two 34 by 12-ft. pulp-storage tanks titted with

mechanical stirrers. These tanks are situated about five feet

above the top of the filter-boxes. On the same level are

two wash-solution tanks which will be called 'No. 3 and
No. 4 above' in the following description. Reference to

the flow-sheet will assist in following the cycle of opera-

tions. From the pulp-storage tanks through a 16-in. pipe-

line the pulp gravitates to two steel filter-boxes with 6

hoppers each. The boxes contain 168 leaves each and are

worked as one unit. All valves on the IC-ui. filling and

emptying Ihie, are actuated hydranlically with levers from
a central switchboard. After the cake has been formed the

excess pulp gravitates through a 16-in. line to an excess-

pulp tank from which it is elevated to the two filling tanks

by means of 5-in. Morris pumps. Wash solution is run

in from 'No. 4 above', which tank is filled with precipitated

solution direct from the barren sump-tanks. After washing

and dropping the cake, the supernatant solution is de-

canted to the excess-solution tank, from which it is ele-

vated to 'No. 3 above' by means of 4-in. Krogh pumps.

The solution for diluting the charges from the dewatering

1
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tanks is drawn from 'No. 3 above' and discharged into

Xo. 1 Pachuca of the continuous system. In this way,

by using: the solution wliich has been in contact witli the

tiiter-cake once, for agitating; the new charges, the accu-

mulation of gold in wash solution, which is the main

•talking point' of the opjionents of submerged vacuum-

tiltration. is avoided. The value in wash solution here is

directly dependent on the efficiency of the precipitation,

and while absolute recovery of dissolved metal is not

claimed, the loss is unavoidable. Furthermore, it has been

demonstrated beyond a doubt that additional extraction

is caused by the leaching action of the wash solution

through the cake, which cannot be accomplished by means

of agitation unless the tailing from the agitator is treated

with a freshly precipitated solution. The amount of gold

dissolved on the filter may be reduced by longer agitation,

but the point has never been reached where the wash solu-

tions do not dissolve gold in appreciable quantities. Ordi-
narily, this amounts to 30c. per ton. During June of

1910, when the plant was running at 70% capacity on
account of the loss of 30 stamps by fire, the pulp was
agitated for six hours longer than had been customary
with full tonnage. The tailing from the Pachucas assayed
lower, but the filters still gave additional extraction, though
to a less degree than was normally the case, indicating that

all the gold dissolved by longer agitation would have been
recovered on the filter. The following comparison, taken
from the Jnne records, is interesting

:

Bump
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Oz. Au.

Tailing samples of 91 charges from Pacliucas to

filters (thoroughly washed with water) 0.09o

Samples of 200 Butters filter discharges from same

pulp 0.088

Extraction on filter 0.007

It is also believed here that the completeness of the dis-

placement of dissolved gold in the cake, as well as the addi-

tional dissolution of gold on the filter, is not as dependent

on the quantity of wash solution passed as on the lengtli

of contact. Consequently, I prefer to wasli for a longer

period with reduced vacuum. Tlie time allowed for this

operation ranges, from 85 to 100 minutes. During this

time 1% tons of wash solution per ton of ore is passed

through the cake, of which solution the following are typ-

ical assays, the moisture in discliarged pulj) being 33'/,% :

No. 1. No. 2.

Oz. Au. Oz. Au.

Effluent solution making cake 0.192 0.20

Effluent wash at end of 10 min 0.17 0.19

" " 20 " 0.166 0.18.5

" " 30 " 0.164 0.182
" " 40 " 0.1,58 0.168

" " 50 " 0.08 0.092

" " 60 " 0.04 0.03

« " 70 " 0.03 0.025
" " 80 " 0.025 0.022
" " 90 " 0.015 0.015

" " 100 " 0.006 0.015

Sample solution in hoppers 10 min 0.001 0.008

" " 20 " 0.001 0.008

40 " 0.001 0.007
" " 60 " 0.002 0.007
" " 80 " 0.002 0.010
" " 100 " 0.002 0.010

Assuming that the amount of solution discharged during

the 10-minute intervals is constant, which is perfectly fair,

the average value from tlie assays of the effluent wash for

test No. 1 is 0.085 oz. gold, and for test No. 2, 0.092 oz.

gold. Naturally this average value is not correct, since

the solution is sampled intermittently during a process of

gradual reduction in grade, but for the pui'pose in view

it is sufficiently close. It will be noticed from the tables

that only between the 40, 50, and 60-minute samples is

there a decided drop in value. At the end of the fiftieth

minute, in both cases given and in numerous tests made,

87% of the total value of the effluent wash has been picked

up. The last fifty minutes and 50% of the total solution

passed, are required to accumulate 13% of the total value.

In both cases, based on the original assumption that the

flow is constant for each 10-minute interval, only Ic. per

ton of ore is removed from the pulp during the last ten

minutes of washing. In test No. 1, assuming that the

total moisture of 33'/,% is of the same value as the one-

hundredth minute sample, which, on the face of it, is unfair

to the filter, the unwashed gold left in the pidp amounts
to 0.003 oz., or 6c. per ton. In test No. 2, in which the

wash solution is high, due to the higher value in the barren

sumps, the unwashed value is 0.0075 oz. gold, or 15c. per

ton. By refen'ing to the subject of precipitation, it will

be noticed that during the whole time of operation the

barren sump solutions have averaged 0.004 oz. gold; from
which fact it is safe to state that the soluble gold left in

the discharge pulp has not e.^eeeded fie. per ton, discharged.

When the filter is credited with the additional extraction

obtained on it, which cannot be obtained with those filters

passing large volumes of wash solution in a short period
of time, the adoption of the submerged vacuum-filter has
certainly been justified on this ore. The filter plant con-

tains 33,600 sq. ft. of filter surface and averages 50 lb. of
slime filtered and 120 lb. of solution recovered per square
foot of filter per day. The usual Butters automatic acid-

washing apparatus is used to circulate a 1/0% solution of
HCl through the leaves to remove the carbonate of lime.

Ten leaves are acid-treated each day, which makes a com-

plete cycle in .34 days. It is worthy of special mention
that the original filter-cloths are still intact after 27 months
operation, and that they will undoubtedly wear 12 months
longer. The tailing is discharged through twelve 12 by 12-

in. flat Wheeler gate valves at the bottom of the hoppers

into a tunnel, through which it gra\'itates to the slime pond.

For the information of a certain distinguished gentleman

who writes an annual review of cyanidation, and for the

attention of his readers who may be misinformed, I beg

to state that never, since the beginning of operation, has

wa.sh-water been added to the tailing discharged from this

plant to be settled and returned to the mill for subsequent

precipitation, and that the percentage of moisture in the

discharged pulp does not now exceed and never has exceeded

.35%. Any exce.ss solution built up from the incoming

moisture from the de-waterers is carefully precipitated,

stored until the a.ssay-value has been determined, and wa.sted

only when the value does not warrant further expense. The
following data is representative of noi-mal operations:

Filter Cycle. Min. Min.

Filling boxes with pulp 10 to 10

Making cake 60 " 80

Emptying excess pulp 14 " 14

Filling with wash solution 10 " 10

Washing 85 " 100

Decanting and discharging 20 " 20

Total time per cycle 3 hr. 15 m. to 3 hr. .50 m.

Tons per cycle 125 to 150

COST OF FILTERING, INCLUDING UP-KEEP OP SLIME-PONI>

Year 1911 1910 1909

Tons 850 850 600

Cents. Cents. Cents.

Labor 3.6 4.1 4.3

Supplies 1.2 1.7 1.9

Power 2.2 2.6 3.1

Total 7.0 8.4 9.1

(To be continued.)

April Copper Review

By Mlsha E. Appelbaum

I'ho copper market during the greater part of April

was in a stagnant condition ; most sales were made at 12i4e..

delivered thirty days, for both Lake and electrolytic. The

domestic consumption showed a sharp shrinkage, but the

exi)ort shi])nients were on a fairly large scale, and this

with 12.000,000 lb. smaller i)roduction than the month l)e-

foi'e, resulted in an increase in the visible supply of only

3,500,000 lb.; however, the net result for the month was

a decrease, since the shrinkage in the Pairo|)ean visible sup-

jsly was greater than the increase in the domestic surplus.

May 11 the market is weak, and sales have already been

recorded as low as VlV^e.. delivered thirty days. I can only

rei)eat, that unless there is a sharp imiirovement in business,

or a radical curtailment in the ])roduction takes place, lower

prices will be made. It becomes more and more evident

that the real curtailment will come if the price of metal

sliould fall to lie. A lot of smeltere which do custom busi-

ness with small mines, will then have a smaller production.

and it is hoped, for the good of the trade, that this decline

will take jilace as (|uickly as possible.

Missouri has become the State which produces the largest

quantity of lead, having passed Idaho in 1907. In 1909

it produced 40.46% of the total, compared with 27.57%

furnished by Idaho, 18.30% by Utah. S.32% by Colorado,

and 1.33% by Nevada, the other States contributing less

than 1% each. Missouri jiroduces over 94% of the supply

of soft lead in the United States. In 1910 Missouri pro-

duced 161,659 tons out of a total of 372.227. according to

the U. S. Geological Survey.
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The Dredging Industry in Russia

By S. I. LiTTAUSB

(Translated by W. H. Shockley.)

•As early as 1906 the Permanent Consulting Board of

Gold and Platinum Producers began collecting details as

to the working of Russian dredges. In No. 17, 1910, of

Xoloto i PlatiiiaA was published the fourth of a series of

tables (for 1909) showing the production of Russian

dredges, and in the present number is published a com-

binetl table for the operations of tlie last four years. This

table gives sufficient data to critically appraise the industi-y

in general, and to point out the future imjjortance of the

business in Russia.

As the following statistics show, tlie dredging industi-y

plays an unimportant part in Ru.-isian gold and platinum

mining.
1906. 1907. 1908. 1909.

Troy oz. Troy oz. Troy oz. Troy oz.

Gold and platinum.
Total quantity produced

in Russia 1,377,019 1,392,239 1.518,002 1,730,.S55

Total amount produced
by dredges 43.027 53,138 70,307 77,417

Percentases 3.1 3.8 4.6 4.5

Gold.
Total quantity produced

In Russia 1,191.271 1,218,657 1.360,851 1,566,242
Total quantity produced
by dredges 36.602 47,977 59.643 58.352

Percentages 3.0 3.9 4.4 3.7

Platinum.
Total quantity produced

In Russia 185.748 173,582 157,151 164,313
Total quantity produced
by dredges 6.425 5,161 10,664 19,065

Percentages J.

5

2.98 6.8 11.6

The production of .some districts for 1909 is obtained by
doubling the official figures for the first six months of 1909.

It is .seen from the table opposite that Yeni.sei—where
nearly all the gold accessible to band-labor lias l)een worked
out—would be dead were it not for the development of

dredging. The number of dredges built and working on
Russian gold and platinum mines is shown by the following:

Year. Existing. Working.
1906 32 32
1907 .t4 51
1908 :,7 51
1909 : 64 50

The number of dredges has doubled during the last three

yeai-s. the greater number luiving l)een constnicted in 1907.

it is very characteristic that of the G4 dredges already con-

structed only. 30. or 78%, were working in 1909. The reason
for this abnormal phenomenon is that in 1905-1906, when
many dredges were built, they were i)laced on the claims

without proper preliminarj- pn>specting. The results ob-

tained from the working of these dredges were so poor
that a number of the claims have stopped working and
the dredges are now idle. Besides, the construction of

many of the dredges proved to be unsuitable for the gold

deposits they were to work, and the dredges are now idle

during the period of reconstruction.

According to the size of the buckets, the e.xisting dredges
are classified:

Dredges. Cubic feet.

1 1%
1 2

2 3

1 3^4
2 4

1» ihi
IS 5

2 5V4
I 6

*Zoloto i Platina. Nov. 1, 1910.
tSee Mining and Hcinntifl'- Press. Dec. 10, 1910, for a trans-

lation of this article.

There is no information relating to the three remaining
dredges. On the mines of the Moscow Forest Co., Putiloflf

Works, Imperial Cabinet, and the Brothers Yacoleft", have
been placed dredges of the American type, with close-con-

nected buckets. These dredges with 3 to 3y2-eu. ft. buckets
compare in productiveness with a 3-ft. bucket, and the 5
to 5V2-CU. ft. buckets compare with a 7-ft. bucket dredge
of the ordinaiy New Zealand type.

jVlthough the absolute amount of the precious metals

extracted by dredges increased in four years by 34,390
oz., or 80%, yet the increase compared with the total

gold and platinum production was but 1.4% ; this is because

of the rapid growth of the gold production, which amounted
to 374,971 oz., or 31%. If it be remembered that this

increase in the production of gold has been due in great

jiart to the output of the Lena district, and other regions

where there is no gold di-edging, then the role of gold dredg-

ing in the industrv' appears more important. Indeed, in

some districts dredging assumes a predominant role, as is

seen by the data in the annexed table. The product of the

Lena district for 1906 was 301,768 oz.; for 1907, 315,263;

1908, 364,478; 1909, 432,178.

Northern V'erkhoturia district;

Total gold and platinum....
Dredge gold and platinum..
Percentages

Southern Verkhoturia district:

Total gold and platinum....:
Dredge gold and platinum..
Percentages

Xorthcrn Ekaterinburg district:

Total gold and platinum....
Dredge gold and platinum..
Percentages

West Ekaterinburg district:

Total gold and platinum....
Dredge gold and platinum..
Percentages

Southern Ekaterinburg district:

Total gold and platinum....
Dredge gold and platinum..
Percentages

Verkneuralsk district;

Total gold and platinum....
Dredge gold and platinum..
Percentages

.^ital district;

Total gold and platinum....
Dredge gold and platinum..
Percentages

Yenisei district:

Total gold and platinum....
Dredge gold and platinum..
Percentages

Burelnsk district:

Total gold and platinum....
Dredge gold and platinum..
Percentages

Primorsk district;

Total gold and platinum....
Dredge gold and platinum..
Percentages

u
E-1
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that such an average is only attained by the following

dredges

:

Hours.
Maria. Nevlansk Works 22.6

Savvinix A. A 20.4

Verx-Isetskix Works 19.6

No. 1, Moscow Forest Co 19.3

Mechta, Borovinsk Co 19.2

Spassky Co 19.1

No. 2, Moscow Forest Co 18.9

No. 3, 'Draga' Co 18.2

No. 2, 'Draga' Co 18.2

No. 1, Nijnl Tagil Works 18.0

Hence, of 64 dredges, only 10, or 15.6%, work normally.

Bearing in mind that the unsuccessful working of the first

years ought to be ascribed to the inexperience of the admin-

istration, and of the dredge managers, and that by 1909

many of these defects had been overcome, the working in

1909 should show better results. This is the case, and the

following table .shows an average working day of 18 hr.

for the following dredges

:

Hours.
Savvinix A. A 21.0

No. 2. Moscow Forest Co 20.1

Spassky Co 20.0

No. 2, Spassky Co 19.4

Maria, Neviansk Works 19.2

No. 1, Moscow Forest Co 19.2

Meclita, Borovinsk Co 19.0

Verx-Isetskix Works 1 8.8

No. 1, Nijni Tagil Works 18.8

Fedorov G. M. Co , 1 8.7

Nevlansk, Neviansk Works 18.6

No. 3, 'Draga' Co 18.5

No. 2, Heirs pf Count P. P. Shuvalov 18.3

No. 2, Heirs of Count P. P. Shuvalov 18.3

Zauralsk Mining Co 18.2

Alexandrov Co 18.0

This shows that in 1909 the number of satisfactorily

working dredges had doubled, and was 16, or 25% of the

existing dredges, or 32% of the dredges working.

The ideal work of a dredge may be calculated on the

assumption that a rate of ten buckets per minute is kept

up, and that each bucket is two-thirds full. Under these

conditions the hourly product should be

:

Bucket capacity, Cubic fet-

1

cubic feet. per hour.
2 800

4 1,600

4 % 1,800

5 2,000

6 2,400

7 2,800

Sueli an average, or a greater production, is shown only

by the following dredges : Maria, Neviansk AVorks ; A. Erm-
olov, Neviansk Works; No. 2, Neviansk Works; No. 4,

Dra^a Co. ; No. 6, Draga Company.
The following dredges show 75% of the theoretically pos-

sible production : Sosvinsk Co. : No. 1 and 2, Heirs of Count
P. P. Shuvalov; Bogoslov.sk Mg. Co.; P. Yacolev, Nev-
iansk Works; D. Konovalov Works; Neviansk Works; P.

Boklevsky Works; Von Cruz Works; Spassky Co.; No. 2

and 3, Fedorov G. M. Co.; No. 1, 2. 3, 4, and 5. Draga Co.;

Imperial Cabuiet; Mechta. Borovinsk Co.; Uskovoe U. K.:
Zauralsk M. C. ; No. 1 and 2, Nijni Tagil Works ; Northern

Yenisei G. M. Co.: Putilov Works Co.; Yacolev Bros.; Save-

lev & Sons & Company.
The following dredges show 50 to 75% of the theoreti-

cal production : Tibo-Brinol, Neviansk Works ; No. 1 and

2, Moscow Forest Co.; Ver.x-Isetskix ; Alexandrov Co.;

No. 1, 4, 5, 6, 8, 9, 10, and 11, Fedorov G. M. Co.; Nadesda.
Borovinsk Co.; Alexandrov, Central Siberia Co.; Alexander-

Ivanov-Savvinix A. A.; Solomirsk and Heirs Trchaninov:
P. V. Mordin, two dredges.

The above classification shows that 5 dredges, or 7.8%,
worked up to the theoretical in-oduction; 27, or 42.1%, to

75%; 18, or 28.2%, to 50 to 75%; 14, or 21.9%, to less

than 50% of the theoretical production. Such a result can
not be considered favorable.

In 1909 the number of dredges working up to full pro-

duction did not increase, and, in view of the greater expe-
rience, this failure must be attributed to faults of con-

struction. A measure of the economic working of a di-edge

is given by the relation between the value of the gold

and platinum won and the expenses of jjroductioii. In

the absence of the latter, estimates may be guided by the

normal expenses; these were worked out for the Urals at

about $15,437, and for the Yenisei at about .$19,553 by

(he Commission reporting on the Utility of Dredges in Rus-
sia. t In these expenses, amortization of the dredges, fheir

installment, and the cost of the claims, are not taken into

account. Gold is valued at .$18.08 and platinum at $'22.48

[jer ounce. On this basis the following dredges worked
profitably: Platinum Co. (2); Heirs of Count P. P. Shu-
valov (2) ; Bogoslovsk Co. (1) ; Neviansk Works (6) : Mos-
cow Forest Co. (2); Verx-Isetskix Works (1); Alexandrov
Co. (1) ; Tr. Savelev & Co. (1) ; Spassky Co. (1) ; Yacolev

Bros. (1) ; Fedorov G. M. Co. (7) ; Draga Co. (7) ; Borov-

insk Co. (2) ; Central Siberia Co. (2) ; Savvinix A. A. (3)

:

Northern Yenisie G. M. Co. (1) ; Uskovoe U. K. (1) ; Zaur-

alsk M. Co. (1) ; Nijni Tagil Works (2) : total, 44.

Thus 44, or 70% of all the dredges constructed, should

have worked profitably. However, the returns of the dredge

owners do not give such brilliant results: this is accounted

for on the one hand by the royalties paid to the ownern

of the claims, and on the other hand by the e.\ce.ssive gen-

eral expenses. If the amortization of the cost of the

dredges and the preparatoiy expenses be taken into accj>unt.

the results are still less brilliant. The average cost of fit-

ting up a claim for a 7-ft. dredge, including costs of build-

ings, supplies, and preparatory work, may be assumed at

$77,185. For commercial success of such an enterprise the

amortization shoud be taken yearly at 10% of the cost.

Hence the value of the precious metals extracted should

be: In the Urals, $23,156: in the Yenisei, $27,272; in

Eastern Siberia, $30,874. Under these conditions the fol-

lowing dredges have made a profit: Platinum Co. (2);

Heirs of Count P. P. Shuvalov (2) ; Neviansk Works (2)

:

Moscow Forest Co. (2) ; Alexandrov Co. (1) ; Tr. Savelev

& Sons (1) ; Spassky Co. (1) ; Yacolev Bros. (1) ; Fedorov

G. M. Co. (4); Draga Co. (1); Borovinsk Co.(l) ; Cen-

tral Siberia Co. (1): Savvinix A. A. (1); Northern Yeni-

sei G. M. Co. (1) ; Uskovoe U. K. (1 ) : Zauralsk M. Co. (1)

:

Nijni Tagil Works (2).

In all, 25 dredges, or 40% of all. have made a profit.

If attention is given to the royalty paid (especially heavy

in the Yenisei district) several dredges must be excluded

from the above list.

These disquieting results account for the coolness felt

toward the dredging industiy. The profitable working of

dredges depends as well on the amount of the precious

metals in the material dredged as on the technical condi-

tions. According to the data given by the above-mentioneil

Commission, in order to repay the expenses for running a

dredge, not counting amortization, of fitting up the claims,

it is necessary to work ground that contains, per cubic yard

:

Urals. Yenisei.

(Cents.) (Cents.1

For dredges witli 4-cu. ft. buckets 9.10 11. .t9

5
" 8.13 10.2S

6
' 7.21 9.25

7 " 6.50 8.51

The following table shows the amount of gold per cubic

yard needed to repay the exiienses when amortization is

allowed for:
Bucket Cap. Western Eastern

on. yd. T'rals. Siberia. Siberia.

(Cents per cubic yard.)

2 22.96 28.04 32.72

4 15.15 17.96 20.40

4>4 13.77 16.25 18.43

5 12.18 14.35 16.24

6 10.59 12.62 14.14

7 9.55 11.56 12.98

Such or a greater amount of gold has been obtained by

the following dredges: Platinum Co. (2) ; Sosvinsk Co. (1)

;

Heirs of Count P. P. Shuvalov (2): Bogoslovsk Co. (1):

Neviansk AVorks (4) : Lobvinsk Co. (1) ; Moscow Forest Co.

(2) ; Alexandrov Co. (1) : Tr. Savelev & Co. (1) ; Spas.sky

Co. (1): Yacolev Bros. (1): Fedorov G. M. Co. (101:

tMining and Scientific Press. May 7. 1910.
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Dra^a Co. (1) : Boroviusk Co. (3) ; Central Siberia Co. (2) ;

Savvenix A. A. (3): Northern Yenisei G. M. Co. (1)

;

Tetiai-sk G. M. Co. (1); Uskovoe U. K. (1); Mordin P.

V. (2) ; Zauralsk M. C. (1) ; Nijni Tagil Works (2) ; Novo-

Udilsk G. M. Co. (1); Amgunsk G. M. Co. (1); total, 46.

Hence there are 46 dredges, or 72%, extracting material

whose tenor of |)recious metal is sueli that these dredges

ouglit to be connnei'cially ])rofitable gold-mining enterprises.

But many of the dredges in the above list are working at

a ios.s; this can te entirely ascribed to technical faults.

Secondary Enrichment in Gold Veins

By R. L. Maxn-

Tliere is one snbject pertaining to practical mining
which should be of great interest to tho.se who prospect

for and develop new ))roperties: that is the role which
erosion plays in relation to secondary enrichment. This

subject has been l)nt lightly treated in our time-honored

textbooks, and f)nly lately has it received a limited amount
of attention. It is still held that the richest zone of sec-

ondary concentration in gold-bearing veins is at or close

to the surface. The reason given for this is that surface

watei-s have little effect on the solubility of the gold. Since
time, however, is uidimited in nature, it can not inltuence

the result, and atmospiieric waters, given the right condi-

tions, can and do in many instances completely dissolve

the gold in the upper portions of veins, leaving nothing

but a mere trace of the precious metal. These enriched

solutions filter <lownward in the vein and dejjosit the gold
at or close to water-level. During the time that this occurs

climatic conditions must be ideal for the accomplishment
of this leaching process; that is, warm with ju.st sufficient

pre<-ipitation at long intervals to supply the moisture for
leaching, but not enough to favor rapid erosion. This
may be calleil the lirst stage of surface alteration. The
second stage l)egins when through teiTestrial causes the

climate changes. A cold or a torrid climate with frequent
torrential rains favors rapid erosion, which, acting on the

outcrop, removes the upper barren portion down to the

enriched zone, which now l)econies the surface. There re-

mains u vein the upper portion of which is the richest,

although the climate may have changed again. Should,
however, the climate remain nearly constant after the
leaching pro<"e.ss, an impoverished outcrop will result. Any
vein .siiovving in the quartz on the surface the former pres-

ence of sulphides in the form of casts or cavities, but with-
out gold in profitable amo\»it. is very favorable for an
enriched zone at a lower level. Massive white blocky
quartz, showing no trace of fonnei- mineralization, does
not fall under this heading, since secondary enrichment de-
pends on primary mineralization.

A good case in support of the above contentions came
to my notice in Idaho. The outcrop consisted of a white
porous quartz resembling scoria without even a stain of
iron oxide. Tiie cells in the (|uar(z were perfectly clean.

Assays gave a trace in gold. The vein was tai)i)ed by an
adit .")0 ft. lielow the outcrop. Here the cells in the quartz
were partly filled with iron oxide, and as.says gave .$20

per ton in gold. This gold was i'vee l)ut fine flour gold.

Another adit tapped (he vein 20 ft. above water-level and
150 ft. below the oiilcro|i. The cells in the quartz here
were completely filled with o.xide of iron; the gold was
coarse and free and averaged $4.') ])er ton. The wall-rock

is uniform in composition from the surface.

In my opinion, loo much stress is laid on outcrop en-

richments in gold veins. A miner will cheerfully sink

through a barren iron gos.san with only a few cojiper

stains to encourage him in hope of finding rich ore l)elow.

but he looks with apprehension on a nearly barren white

cellular (|uartz ontcrop, even if it is in a known gold-

bearing district. If gold can be diasolved slowly by sul-

phuric acid, generated by the o.xidizing of the snipliidcs.

then the only factor to be taken into consideration is

time—and time in nature cannot be measured.

Monazite

By A. L. SWEETSEB

Until a few years ago monazite was considered a rare-

mineral of no commercial importance. When the incan-

de.scent properties of the oxides of cerium and thorium were
discovered they were utilized in the manufacture of in-

candescent gas-mantles. Monazite, which contains these

oxides, became of commercial importance and deposits of
it were sought. Monazite is widely distributed throughout
the United States, but only a few deposits have been found
large enough to be of commercial value. These chiefly occur
in North and South Carolina, Georgia, and Idaho.

This mineral oecui-s chiefly in gneisses and schists of
Archean age. Only the gravel deposits from these rocks

can be profitably worked, as they can be handled on an
extensive scale by sluicing and washing. The color of
monazite varies from a light yellow to reddish and even-

greenish yellow. It possesses a vitreous lustre, and is^

ti-an-slucent, brittle, of a conchoidal fracture, and crystal-

lizes in the monoclinic system. A simple test for monazite-

is to dissolve the substance in sulphuric acid, filter off the

residue, and then add a little oxalic acid, which causes a
precipitate to be formed. On igniting, this precipitate be-

comes a brick-red color, due to the presence of the oxide of
cerium.

The commercial deposits occur in gravel beds of streams,

and the distribution of the monazite is richer near bedrock,

as in the case of all heavy minerals. The soil and grave?

are washed into shaking hoppers and then through sluice-

boxes, the oversize being thrown out by means of a revohv
ing .screen, the sand 'Ijcing then fed to Wilfley tables.

In some cases a rough concentrate is obtained and the

product is then reconCentrated. The concentrate from these

mills contains sometimes as high as 80% monazite. The
concentrate must then be dried, two methods being in use.

Small i)roducers spread the concentrate in a thin layer oni

an oiled cloth and the sun's heat removes the moisture.

The larger companies use drying furnaces. A traveling-

belt then carries the drj- concentrate, in a thin layer, be-

neath a large horseshoe magnet which removes the mag-
netite. The other minerals are i-emoved by electrolytic-

magnetic separation. The final product then contains about

98% of monazite and represents the sand that is shippecT

to the manufacturers of incandescent lights. In the reduc-

tion of monazite a large number of by-products are ob-

tained, one of which is the oxide of didyntinm. This is

of a dark-brown color, and a nitrate solution made of it

is used to brand incandescent gas-nmntles. Another min-

eral often a.ssociated with monazite is zircon, in the form

of small, clear crystals with a brilliant lustre. Zircon is

used in the manufacture of the Nernst lamp. The final

process in the treatment of the monazite sand to remove_

the thorium and cerium, is a commercial secret and requires:

four months to render the thorium sufficiently pure for

use in gas-mantles.

The cheaper gas-mantles are made with cheap giades of

cotton, but the best use only Egyptian cotton. All traces

of grease are fii-st removed from the cotton by immersing

it in large tanks filled with distilled water and ammonia.

After agitating for some time with mechanical devices the-

cotton is removed and drawn through rollers to remove the-

excess water and then dried by revolving fans. Knitting

machines then make network cylinders which are cut intfc

strips long enough to make two mantles. These strips are'

then saturated in the 'lighting-fluid,' which consists of ai

solution of about 99% thorium and 1% cerium nitrates, in

distilled water. The fabric is then dried, cut to the re-

f|uired lengths, and shaped on a fonn. The cotton fibre i.^^

then removed by heating the hood over a hot Bn-.-isen-burner

flame, leaving the thorium and cerium as a network. Ii»

order to protect this during transportation to the retail'

trade, the mantles are dipped in collodion and this collo-

dion must be burned off before the mantle can be usedl

for lighting purposes. Last year there were over fifty mil-

lion mantles u.sed in the United Stales.
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Engineering Ethics

A I'oiiiiiiittee consisting of H. M. Chance, F. L. (iarrisoii,

E. S. Hutchinson, R. A. V. Penrose, Jr., and R. H. San-
ders, ajipointed by the Philadeljihia Section of the Mininj;

and Metalhirgical Society of America, lias submitted the

following preliminary report, which is now being debated
by various sections of the society.

Principles op Engineering Ethics

Many engineering functions are of far-readiing import-
ance, involving matters affecting the health and .safely of
individuals, the welfare of communities, and the security
of large investments, and it is therefore essential that the
pui)lic should have entire confidence in tlie etficiency and
integrity of the engineer and in his methods of thought
and work. As the engineer is thus under obligations to

maintain a standard of conduct in hai-mony with high
ideals, it is right and proper to formulate a definite expies-
sion of the.se obligations, and.

Whereas, the Mining and Metallurgical Society of Amer-
ica, as stated in its constitution and articles of incorpora-
tion, aims to encourage higli standai-ds and to promote
good fellowship among those i>rofessionally engaged in

mining, metallurgy, and allied pui-suits, it is therefore

Hesolved, That the Society hei-eby I'ecommends to those
so engaged the adoption of the following precepts and
principles. In so doing the Society has endeavored to

present a statement of principles, the observance of which
will promote the best interests of the i)rofe.ssion and of
tho.se whom it serves. The endor.xement of this summaiy
is not intended to lie exactly e(|uivalent to its enactment
as a code, hut rather as the |)resentation of a suggestive
and advisory document which may be u.seful to engineei-s

in these and allied fields of activity. The word 'Engineer'
is herein used to include those professionally engaged in

mining, metallurgy, and allied pursuits, whether as engi-

neei's, chemists, geologists, metallurgists, managers, or
supenntendeiits.

Obligations of the Profession'

1. Maiutain Dignity and Honor.—It is the duty of the

engineer to maintain the honor and dignity of the profes-
sion and of its members by all proper means.

2. Critinnm.—Unnecessary criticism of othei-s engaged
in like work is detrimental to the interests of the profession.

3. Membership in Societies.—As an evidence of profes-
sional interest and of a desire to assist in placing the

profession upon the highest plane, the engineer should, if

possible, maintain membei-ship in some technical or pro-

fessional organization.

4. Assistanci; and CoiisHltalioii.—If any work be beyond
the ability of an engineer, his duty to himself, to the pro-
fession, and to his clients requires him to secure assistance

to perform the service properly, oi-, if this be imiiossible.

to decline the commission.
.). Co-operation.—The engineer should give fieely of his

knowledge and experience to other engineers, but when
engaged in active competition, or emi>loye<l by business

rivals, such obligation cannot always be recognized.

(i. Good Fellowship.—The best interests of the profes-
sion require that each should extend to every other mem-
ber kindly and courteous consideration. Emiiloyment by
business rivals should not prevent friendly relations be-

tween engineers, for although fidelity to emi)loyers may
require them to become partisans, it should not engender
pei-sonal enmity.

7. Litif/ation.—As litigation between engineers is detri-

mental to the profession, differences which cannot be set-

tled by personal negotiation should, if possible, he adjusted
hy arl)itratioii.

8. Retaining Fees.—When uncertain as to payment for
his services, the engineer should obtain ii substantial retain-
ing fee.

!). Cirntuitous Services.—Pei'forming i)rofpssional service
gratuitously, except for other engineers, or as an act of

charity, should be discouraged as unprofessional, in that

it tends to reduce the com])ensation of other engineers.

10. Underbidding.—The engineer .should not bid a jirice

for performing a service which will not be fairly rennniera-

live, especially if other engineers are bidding for the .same

work, but an engineer may accept employment at an un-
i-emunerative price if the experience or other advantage
gained may compensate for the inadequacy of the mone-
tary consideration.

11. Commissions.—It is un])rofessional to offer compen-
sation for securing the selection of an engineer for any
.service, but this should not apply to fees paid to reputable

employment agencies; and it is likewise unprofessional to

demand compensation for performing such ser\'ice for

others.

12. It is unprofessional to accept presents, fees, commis-
sions, or compensation Of any kind from those with whom
the engineei- transacts business for an employer or client.

Duties to the Public

13. Protect Against Fraud.—It is the duty of the en-

gineer to discountenance the promotion of fraudulent

schemes, and the exploitation of visionary- processes and
pi-ojects.

14. Lot/allg vs. Duty.—When loyalty to employer or

client conflicts with the engineer's sense of duty, he must
be guided by his own judgment : but so long as he remains
in the employ of another, or is retained in an advisory-

capacity, his first duty is to such employer or client. If

the performance of this duty cannot be reconciled with

proiier observance of his obligations to the profession or

the public, his connection with such employer or client

should terminate.

1"). Itcjxirts.— In the jireparation of reports likely to be

used for publication, the engineer should be careful to

make all hnportant statements in precise language. If a

report is to be published, the engineer should have the

right to revise the proofs prior to publication ; if a por-

tion only of the report is to be published, it is important

that the engineer insist upon and exercise this right.

1(). ]yhen Engineer Is Interested.—If an engineer be

asked to repoi-t upon a pi'operty in which he is interested,

or to undertake any work when he has an interest at

variance therewith, he should state the facts to his client

before accepting the commission, and if such report is to

be used publicly, a statement of these facts should be em-

bodied in the report, or his interest should be indicated

in some equally effective manner.

Relations to Employers and Clients

17. Devotion , Diligence. Fidelity.—The engineer owes to

his employer or client diligence and fidelity in the execu-

tion of mattei's entrusted to hiin.

18. Confidential Kelatio)is.—While the knowledge and ex-

perience gained by the engineer are his pei-sonal property,

merging with and becoming a part of his professional cap-

ital, he should gnai'd with scrupulous care those business

and technical secrets with which he may become familiar

by reason of confidential relations with employer or client.

IJI. The obligation to .serve his employer or client loyally

and not to divulge his secrets or confidences. ie(|uires the

engineer to decline em])lovment from othei-s in mattei-s

wherein knowledge of such secrets or confidences will ad-

vei-sely affect the interest of said employer or client; in

many ca.ses such obligation may be held to exist after the

termination of relations with said employer or client. The
same obligation forbids the engineer from acquiring any

interests that in the slightest degree may be advei'se to

those of his client.

20. FJ.rpert Witness.—When an engineer is called to

testify as an expert witness, his duty will be completely

discharged by fully and truthfully answering the questions

put to him by the Court and by the attorneys in charge

of the case. Although called upon to testify and paid

for such testimony by one of the jiarties to tlie contnnersy.

the engineer incurs no obligation to act as a partisan nor

as an adviser to such parly, uidess it l>e distinctly under-
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stood that he is called in as an adviser as well as an

expert witness.

21. Advisory Reports.— In iti'eparinf; advisory reports,

the engineer should be careful to use lanjruasjfe not readily

capable of more than one inter])retatioii. and plainly to

distinguish between demonstrated facts and those hypoth-

eses or matters of pereonal opinion which may have been

factors in reaching the conclusions upon which his recom-

mendations and advise are based.

22. Contingent Fees and Contingent Interests.—Experi-

ence has amply shown that an agreement by an examining

engineer to accept a coniiiensation or fee. the amount of

which is contingent upon the nature of the report, or upon

it.s value or usefulness in raising capital or in effecting

the sale of a property, is likely to jirove detrimental to

the best interests of the engineer and of the profession.

While .some of the objections to such agreements do not

obtain when all of the parties in interest understand and
agree to the arrangement, the i>ractice must always involve

some risk to the reputation and standing of the engineer.

In the development of mineral jiroperties. if the employer

<ir client desires to have the engineer ])ersonally interested

in the outcome, such interest often may ])roperly be made
<'ontin.gent upon the measure of success attained, but before

making such an arrangement the engineer should be care-

ful as to the character of those who will thus become his

business associates, and should l)e sure of his ability to

perform his part of the contract.

23. Kxpert Witness Contingent Fee.—The making of an

agieeinent to acce])t foi- services as expert witness a fee

wliich shall be contingent upon the result of the trial, may
place the engineer in a painful and embarra.ssing )>osition.

entirely discredit his tesfinmny. and seriously damage his

reputation as an engineer. If such agreement be neces.sary,

it should be made openly and not secretly.

24. Dull/ to irarw.—It Is the duty of the engineer to

give timely warning to employer or client of any matter
that may threaten danger, loss, or daumge to such enii>loyer

i>r client; and further, to endeavor to reduce to a minimum
all risks of loss or of damage to property, or of danger
to life, from causes within his control.

2.5. To Advise Adversely.—AVIien called upon lo examine
into any propositiim, if, from a preliminaiy investigation,

it appears that further examination is not warranted, the

engineer should ad\-ise his client to drop the matter.

2(i. To Assume Full Hesfion.iibilities. — An engineer
should not evade the responsibility of definitely advising
his client for or against any project. In reaching his con-

clusions he should avoid being either too optimistic or too

pessimistic. An over-enthusiastic engineer may lead a cli-

ent into an investment that should not have Iweii recom-
mended, while an over-cautious engineer may keep a client

out of a good investment by his excessive conservatism.
While an engineer may often be nimble to convince himself
with absolute certainty that a jtroject is good under exist-

ing circumstances, this doubt does not justify him in

unf|ualifiedly condenming it, any more than the fact that

it might po.ssibly be good would justify a more sanguine
engineer in uiu|ualifiedly recommending it. If unable to

reach a definite conclusion, he should explain to his client

the conditions as they exist, and let him decide whether
or not he will take the risk involved.

27. Kslimatr.-i of Quantities.—In reporting upon the

i|nantilies and values of ore or mineral, the engineer sliotdd

^late with sufHcient clearness the facts upon which the

estimates are based, and the niethml adopted in making
the computations.

28. Fees, How Determined.—The following paragraph
deh'niug the princij)les which should govern the engineer
ill determining what constitutes a projier charge for his

services, is taken (with slight changes in wording) from
Paragraph 12 of the Canons of Ethics of the American
Mar As.sociation : In fixing fees, engineers should avoid

charges which overestimate their advice and service, as

well as those which undervalue them. A client's ability to

|iay cinnot justify a charge in excess of the value of the

service, though his pfiverty may i'e«iuire a less charge, or

even none at all. The reasonable requests of other engi-

neers and of their widows and orphans without ample
means, should receive special and kindly consideration. In

determining the amount of the fee, it is proper to consider:

(1) the time and labor required, tlie novelty and difHculty

of the questions involved, the physical risks and discom-
forts, and the previous experience necessary, to render
the required -service; (2) whether the acceptance of em-
ployment in the particular case will preclude the engineer's

employment by othei-s in cases in which there is rea.sonable

expectatiim that otherwise he would be employed, or will

involve tiie loss of other business while employed in the

particular case, or will produce complications with other
clients or engineers; (3) the customary charges of engi-

neei-s for similar senices; (4) the amount involved and
the benefits resulting to the client from the services; (5)
the contingency or certainty of the compensation; (6) the

character of the employment, whether casual or for an
established, constant client; and (7) whether the character
of the employment is such as to be beneficial or detrimental

to the engineer. No one of these considerations is in itself

controlling. They are mere guides in ascertaining the real

value of the .senice.

2i*. Controversies Over Fees.—Controversies with clients

over fees should as far as possible be avoided, and law-
suits resorted to only as a last recourse.

MacQuisten Tubes in Idaho

The Federal Mining & Smelting (^o. has erected and put
into o|)eration 119 of the MacQuisten tubes at its Morning
concent i-ating plant at Mullan. Coeur d'Alene district,

Idaho. These tubes are manufactured by the American
Direct Concentrator Co. of Salt Lake, and are designed

to recover the metals from certain classes of ore which are

difficult to treat by ordinary wet concentration. The process

involves flie revei^se of gravity c<iiicentration, inasmuch as

by this method the gangue settles, and the sulphide metal

floats and overflows from receptacles. The ore taken from
the Morning mine contains lead, zinc, and silver, asso-

ciated with .siderite and barite. The greater part of the

lead is recovered by Hancock jigs, tables, and vanners; the

tailing and part of the middling from the tables and vanners,

consisting of a 40-mesh product containing zinc, siderite,

and barite. are pumped to the tube plant, elevated to the

top of the building and dewatered by Dorr and Akins
cla.ssificrs, by which the moisture is reduced to If) or 15%.
It is tlien passed to storage tanks, and thence by discharge

pipes to_ three distributers, the pulp from each distributer

passing by gravity to a unit of 40 tubes. di\aded into five

sets of S tubes each. Each tube con.si.sts of an iron cylinder,

7 ft. long. S in. diam.. the interior surface being spirally

corrugated. The tube revolves at about 30 r.p.m., and has

a horizontal position. At one end is a receptacle into which

the feed is received from the distributer; and this recep-

tacle discharges int<i the tube, the feed end of which has

an enclosing rim to keep the pulp from wasting. As the

tube revolves the spirals carry the pulp and slime to the

opposite end. discharging fhem into a 2-compartment iron

settler; the compartment nearest the tube end contains a

hopper-like outlet through which the settled gangue and its

accompanying mineral ]iass to another receptacle, from
which it is fed into a .second revolving tube jilaeed im-

mediately below the first (uie. The spiral creases in the

tube lend constantly to lift the particles of metal to

the surface of the water, and the film of air which forms

around each bright metallic particle causes it to float.

When once afloat, the metallic substance is carried by the

current of water over the first compartment into the sec-

ond, and the water and slime overflow from the one into

the other. The outlet at the bottom of tlie second eom-

))artiiieiit leads to a small tank wliich holds the concen-

trate thus recovered. The jiulp and slime, before being in-

troduced into the tubes, are passed through an acid batii

containing 0.rj% H,SO,. In addition to this the water in

the circuit contains 0.0.5% H,SO,. It is exjilained by O. B.
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Hofstrand, in charge of the work of putting in the equip-

ment, that the percentage of acid used may be varied ac-

cording to tlie character of the ore; that some particu-

larly lustrous ores may require no acid at all. The pur-

pose of introducing the acid is to cleanse the particles oi;'

ore and expose their surfaces so as to better induce flotation.

Each stand is made up of eight tubes, or four paii-s. The

two tubes of the flret pair are parallel, and are about 10

in. apart; in each of these, first concentration by flotation

is ))erformed. The second pair rest immediately below the

first, and reconcentrate the tailing from the first pair. In

like manner there is a third pair that re-treat the tailing

from the second, and this is followed by a fourth pair in

which "is effected the final separation, the tailing from the

last pair of tubes being pumped to Callow tanks, and the

settled slime being put through other sets of tubes for the

recovery of the finer particles of metal. The 15 stands of

tubes in this plant are expected to treat 50 tons per day

of table tailing and middling, the metal of principal value

therein being zinc sulphide. This part of the plant was

put in operation about May 10, and actual results on this

class of ore are awaited with unusual interest. The first

mill using MacQnisten tubes that was operated in this

country was that of the Glasgow & Western at Golconda,

Nevada, three years ago. Here the ore consisted of copper-

iron sulphide in a gangue that was mostly epidote.

A Riffle Chuck Block

(Jhuck blocks of various shapes and material have been.

used as long as stamps. Ordinarily they are covered with,

copper plates and are depended upon to catch a consid-

erable part of the gold recovered by inside amalgamation.

Along the Mother Lode of California, as the stamps have

been speeded up, and more effort directed toward obtaining

capacity, inside amalgamation has become less and less-

important. The chuck-block plate, being set imjuediately

below the screen, is exposed to much wear and with heavy^

rapid-dropping stamps has little chance to accumulate amal-

gam. A riffle plate has therefore come into use. One form

is illustrated in the accompanying sketches.

The Dome Mill

Below is presented the flow-sheet for the 40-stamp mill

now being erected for the Dome Mines Co., by the Merrill

Metallurgical Co. It is of especial interest as being the

firstj other than experimental mills, to be erected in the

Porcupine district of Ontario. The ore so far found has

proved easy to treat. The figures in the illustration cor-

respond to machines and data as below: (1) hoist; (2) Ken-
edy No. 71/2 gyratory cru.sher; (3) Kenedy No. 5 gyra-

tory crusher; (4) belt-conveyor to mill-bins; (5) batteiy

storage-bin; (6) four 10-stamp batteries, 1250-lb. stamps,

102 drops per minute; (7) primary amalgamating-plates,

.54 by 144 in., slope 11/2 in. per foot, plates in two sec-

tions; (8) four duplex Dorr classifiers; (9) four 5 by 22

A. C. tube-mills. El Oro lining, scoop feed, spiral dis-

charge, 31 r.p.m. ; (10) secondary amalgamating-plates.

108 by 144 in., slope V-i in. i)er foot, in two sections; (11)

five Frenier pumps, 8 by 54 in.; (12) two conceutrating-

cone units; (13) three Doit thickeners, 30 by 10 ft.; (14)

duplex bucket-elevator, centre to centre 70 ft., buckets 7

by 16 in.; (15) return battery-water sump, 20 bj'' 10 in.;

(10) return battery-water pump, Aldrich vertical triplex,

.3.50 gal. per minute, 15-hp. motor; (17) four continuous-

agitators 8 by 40 ft.: (18) two Dorr thickeners 2;5 by 10-

ft.; (19) thickener overflow tank 10 by 10 ft.; MerriU
clarifying-press; (21) two Merrill slime-presses, 76 four-

inch frames. Dome type; (22) two sti'ong-solution precip-

itating-vats, 25 by 10 ft.; (23) strong-solution precipita-

tion pump. Aldrich vertical triplex. 175 gal. per min., 7i'2-

hj). motor; (24) strong-.solution (MeiTill) precipitation-

l)ress, 52-in. press, 20 two-inch frames; (2.5) strong barren-

solution sump 20 by 10 ft.; (26) .sU'ong barren-solution.

|)ump, Aldrich vertical triplex. 175 gal. per minute, 7i'2-hp.

motor; (27) strong barren-.solution storage-tank 2.5 by lO"

ft.; (28) two weak-solution precipitating-vat-s, 25 by 10'

ft.; (29) weak-solution precipitation-pump, Aldrich ver-

tical triplex. 100 gal. per minute. 5-hp. motor; (30) weak-

•sohttion (Merrill) precipitation-press. 10 two-inch frames;,

(31) weak barren-.solution sump. 20 by 10 ft.: (32) weak

barren-solution pump. Aldrich vertical triplex. 100 gal. per-

minute. 5-lip. motor; (33) weak barren-solution storage-

tank, 25 by 10 ft.; (34) two Dorr thickenei-s. 30 by 10 ft.;.

(35) sluicing-water sump, 25 by 10 ft.; (36) sluicing-

water ]iump, Aldrich vertical triplex, 700 gal. per minute,.

50-hp. motor; (37) fresh-water storage-tank, 25 by 20 ft.;.

(3S) batterj-water storage-tank. 25 by 10 feet.

I ^

* nr~i

(zB

Flow-Shf.kt, Domk Mill.
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Texas Coal Production

William B. Phillips, director of the Bui-eau of Economic

Geology and Technology of the University of Texas, has

collected statistics of the production of coal and lignite in

Texas for the year 1910. These may be summarized as

below

:

The production of coal was 1.128,947 short tons, valued

at $2,829,389, or an average value, at the mines, of $2.51

per ton, an increa.>ie of 14c. per ton over the average value

in 1909. In 1908 these figures were 1.047,407 tons, valued

at $2,580,991, and in 1909 1,144,108 tons, valued at $2,714,-

630. During the last ten years the total production of coal

has been 8,844.207 .short tons, valued at $19,576,335. The
coal-producing counties are : Erath, .Tack. Jlaverick, Palo

Pinto. Parker, Webb. Wise, and Young. The Rio Grande
coalfield, comprising tlie counties of ilaxerick and Webb,
produced, in 1910, 215,.328 tons, valued at $503,867, or $2.34

per ton. The North Central coalfield, comprising the coun-

ties of Erath, Jack, Palo Pinto, Parker. Wise, and Young,
produced 913,619 tons, valued at .$2,325,522. or $2.55 per

ton. In 1910 the production of lignite was 979,232 short

tons, valiied at $941,700, or an average value per ton, at

the mines, of 96c. The average value per ton increased

over that for 1909 13.2c. The 1910 jiroduction was by far

the largest in the history of the industry. In 1908 the

production of lignite was 847,970 tons, valued at .$8.38,490.

In 1909 it was 715,151 tons, valued at $592,421. The lig-

nite-producing counties are: Bastrop, Fayette, Hopkins,
Houston, I^eon, Medina. Milam, Rains, Robertson, Van
Zandt, and Wood. The total production of lignite during
the last ten years has been 5,311,902 tons, valued at $4,718,-

841. The total production of coal and lignite during the

la.st ten years has been 14,156,109 tons, valued at .$24,295,-

176.

The Nakanosawa Gold Mine

By YosiiiKATSu Yamaouchi

This mine is situated in a state forest at Tasawa. San-
kawa village, in the province of Yechigo. It is five miles

from Kamikoya on the liighway to the city of Aizu from
Yechigo, this being the most convenient i-oad. althougli there

are several. At the mine there are several excavations of
unknown age. In 1905 they were examined and found to

contain rich gold ore. since 'which many rich f|uart/. veins

have been discovered in difTerent i)laces as the result of
exploration. The metallurgical treatment of gold ores was
commenced in 1907, and bismuth ore was discovered a year
later. The mine is 11.50 ft. above sea-level, in the valley

of Nishito, a branch of the Nakanosawa valley. The pres-

ent underground workings are open to a depth of 350 ft. In
the vicinity of the mine there are many outcropping veins,

and there is also an old mine where molybdenite was worked.
A high |)eak east of the mine consists of old granite. Tiie

area about the mine is covered with Tertiary tuff and later

liparite. The liparite cliiefly forms the jieaks of the dis-

trict, while the tuff predominates in the basins. The two
locks can not be easily disfinguLslied on account of their

having undergone extensi\e metamorphism. The gold veins

usually occur only in the liparite. Molybdenite is frequently
found forming fi.ssure veins in granite. Somewhat larger

veins of gold and l)isrnnlli ore may be divided into two
vein groups, tho.se striking northeast and those trending
north. The veins have various widths, from 0.05 to 0.3 ft.,

and frequently over 2 ft. The larger veins now being
worked number 15. an<l extend about 200 ft. Three of

these have been followed in depth for more than 120 ft.

Five veins are now being explored.

In the Yamanokami vein old workings are found con-

taining much quartz, and the weathered counti-y-rock con-

tains gold. Throughout the comifni'-rock in certain places

there are many veins and veinlets, most of them having
not as yet been explored. The same occurrence is seen

wherever the rock is uncovered over an ai-ea of 25 acres.

including Tosawa and Sangaitaki, the most important por-
tions of the mine. The minerals found in the form of
veuis and impregnations, are quartz, pyrite, chalcopyrite.

and bismuthinite, frequently intermixed with mica in small
quantities. The parts of the veins wliich are rich in chal-

copyrite are workable for auriferous copper ore. Bismuth
is found in almost every vein. The bismuthinite is fibrous
and usually of lead-gray color. It is associated with <|uartz.

l)yrite, and chalcopyrite. It occurs usually in the lower
part of the veins instead of in the upper, and in certain
stopes in the No. 2 and No. 6 veins. The bismuth oxide
is fine graindar with grayish-white lustre, or white and
earthy, or massive. It is intergrown with quartz and chal-

copyrite. This is especially the case with the No. 4, the
No. 5, and the No. 13 veins, and the Y'amanokami vein.

In all the veins gold is included in the minerals. From
its mode of occurrence, botli primai-y and secondai-y gold
seems to be distingui.'jhable. Much of the oie contains 0.01
to 0.1% gold. Nearly everj- vein has at least one bonanza,
its length being sometimes one-fifth or one-third of the
length of the ^ein. Generally the bonanza is also rich in

bi.smuth. The total depth of the present workings is 300
ft. between the highest level of the Sanjin vein, 1120 ft.

above sea-level, and the No. 3 level of the No. 1 vein.

There are 30 levels open in an area of 500 by 600 ft.

Eighteen samples of the ore were taken from the important
veins and a.s.sayed, the results showing that they contain
0.0002 or 0.0003 to 0.02% or 0.05 to 5.8 oz. gold per ton of"

2000 lb.; the first figures indicate the contents of three

samples only. The gold and bismuth content of the oVes

taken irom the several places is as folows: '

Gold,
Per cent. Oz.

Avprage from old workings 0.0034 0.69
Bl and Au ore of the Sanjin vein. . .0.0286 8.44

Rich ore from No. 4 level 0.0436 12.72
Rich Bl ore dumped outside stamp-

mill 0.0006 0.17

Bismuth sulphide ore in middle
level

Rich gold ore containing bismuth
oxide in No. 13 level 0.0746 31.75

Bl ore (chiefly oxide) from middle
of No. 2 level

Bl ore of No. 12 level 0.0190 5.54

Bismuth.
Per cent.

3.17

30. on

16.32

35.43

5.33

The ores subjected to cyaniding (January 1909) had the

following gold content : Rich ore, average, 0.0428% or-

12.49 oz. per ton; medium ore, 0.0066%, 1.92 oz. : jioor ore.

0.003, 0.87 ounce.

The ores hitherto worked as gold ores have been bismuth

oxide from higher ))ortioiis of the mine. 220 ft. above the

water-.surfaee of the Nishisawa valley. In depth the amount
of sulphide in the veins increases. Oxidized ores resulting

from weathering are abundant, and are of great convenience

in metallurgical treatment. The zone of oxidation extends

200 to 300 ft. in depth. The daily output of the ores is

about 2.6 tons. The ore is carried down to the cyaniding

mill by self-acting wire-rope tramways, where it is classified

into lumj) and fine. The lump ore is crushed to a size of

1.2 to 1.8 in. and sent to the stamp.s, together with the

fine ore. There are five Californian stam])s, weighing 330

lb. each. They are driven by an IS-ft. water-wheel of an

old Japanese type. The battery-screens are usually 40-

mesh wire cloth. The api'on-plates are in three rows, each

of si.x amalgamated coi)per plates 1.2 ft. wide and 2 ft.

long. Next, and l)elow the copper aprons, seriita (concen-

trating boards) aie used, covered with a woolen cloth. The
concentrate is then treated by ))an and barrel-amalgamation,

while the tailing is sent to a small Wilfley table for the

further sejiaration of sul])hide. Tlie extraction of gold by

amalgamation is 50% for the ordiniiry ore, and 80% for

the rich ore. The sulphide concentrate from the W^ilfley

tables sometimes contain more than 0.003% (0.87 oz.) gold

and 2 to 7% copper. The concentrate is smelted together

with other auriferous copper ores. Repeated experiments

on cyaniding the gold ores have given excellent results.

How to utilize bismuth ores is now under investigation. A
year and a half ago the mill was being enlarged, and since

that time substantial ]irogress has probably been made.
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Western Australia Ore Reserves

Save a couple of companies, ore reserves in the Kalgroorlie

mines are only published at the end of the year. Below is

a review of the situation at the end of 1909 and of 1910,

no account being taken of 'probable' ore.

Dec. 31, 1909. Dec. 31, 1910.

Name. Tons. Value.
Associated .... 483,517 $10.08 Doubtful uuantity. Plenty of

$5 ore.

Associated
Northern Impossible to estimate.

.Chaffers 20,000 9.«0 Past year's average, $6.50.

Oolden Horse
Shoe 1,071,638 10.33 French engineer estimates

750,000 tons at $8 per ton.

Golden Ridge. . . 60,000 11.52 May be lower account of 500-

ft. level.

Oreat Boulder
Perseverance. 380,772 6.60 Mine should continue so.

Great Boulder
Proprietary... 751,077 16.32 Bottom levels not estimated.

Great Pingall.. 49,460 6.00 The 17th winze may have
opened a good deal of ore.

Hainault 100,000 6.96 Indications point to a simi-

lar reserve.
Ivanhoe 1,007,798 10.96 Tonnage should be maintain-

ed, though ore a little low-
er in value.

Kalgurli 490,000 12.30 Management does not commit
itself to a strict estimate.

Lake View &
Star 172.050 6.68 Star leases should keep up
* average.

Oroya Black
Range 107,000 10.08 Will probably be maintained.

Oroya Links... 84.000 8.40 Much development to keep
this up.

Sons of Gwalia. 513,000 8.40 Should easily be kept up.

Sons of Gwalia
Soutli 61,000 9.73 Estimate this year likely to

be lower.
South Kalgurli. 156,939 7.12 Should be much as before.

Late in 190S, and during 1909, the Oroya Links, Lake
View & Star, and Chaffers-Main Reef consolidations were
made. Large areas of countiy that eould not be profitably

worked as separate concerns, were absorbed or merged.

The Lake View & Slar seems likely to be the one that

will be most profitable. Many tributers are in the Oroya
Links mine, and active development is under way to open
up more ore. It is difticidt to predict its future.

Water Diviners in -South Africa

The Springs Mines, Ltd., in Far Eastern Rand has been

shaft-sinking for over a year, but owing to the bad ground
and water encountered, the depth is only about 700 ft. Bet-

ter strata have, however, now been reached and improved

progress is confidently anticipated. As an instance of the

dread in which the dolomite—a kind of caverned and .jointed

magnesian limestone—is held, the appointment of a water
diviner by the Daggafontein Gold Mining Co., Ltd., to

point out a position for the shafts where water would be
avoided ought to be mentioned. Hitherto water diviners

have been employed to show where an abundance of water
exists, and it seems rather a novel idea for a water diviner

to be called upon to show where there is no water under-
ground. Needless to say. the water diviner completely
failed to indicate a suitable sjiot, and the shaft is flooded
with water just as though his ser\-ices had never been
called in. There is a feeling that unless circular shafts are
sunk and these heavy flows of water shut out, the Far East
Rand goldfield will afford several instances of shaft-sinking
failures where any thickness of dolomite has to be pierced.
At Modderfontein a circular shaft is being sunk, but al-

though it is in the same field dolomite can scarcely be ex-
pected to be present. The circular shape has apparently
been selected to promote ventilation, and because the con-
sulting engineer, a coal mining engineer fi'om South Wales,
has been accustomed to circnlai- shafts. The selection of
this shape is giving rise to considerable discussion.

Utah Copper

The animal report of Utah Copper for the year ende<?

December 31, 1910 shows the total production to have beer

.S9,019,.511 lb. of copper at a cost of 8.069c. per pound. Of
ore mined, 82% was by steam-shovels and 18% through

underground workings from the Boston jjroperty. The
average cost of mining was 40.97c. per ton, of which 13J}c.

was charged to development and stripping expense, leav-

ing the total cost for production 27.67c. per ton. The cost

per pound of copper stated includes smelting, refining,

transportation, and selling expense, and compares with

8.7S7c. per pound for 1909. The report states that the

company's ground in Bingham contains 203,-500,000 tons

of fully and partly developed ore. Of this. 1.52,130,000

tons is said to be fully developed and blocked out. Of
the fully developed ore, it is stated, 60.000,000 tons have

an average cojjper content of 2%, and the remaining 92,-

130,000 tons have an average copper content of 1.6%. The
Bingham & Garfield railroad, for transporting the com-
pany's ores twenty miles from Bingham to the concentra-

tors and smeltei-s at Garfield, will be in operation by -Inly 1.

The average pnce received for cojijicr during 1910 was
12.072c. jicr pound, as against 12.91.5c. per pound in 1909.

The old board of directors was re-elected at the annual

meeting. The Utali Copper has bought the Pay Roll

group of 175 acres, filling in a stretch between its original

holdings and the old Boston Consolidated temtory.

New Mill at Great Boulder Perseverance

The Great Boulder Perseverance gold mine at Kalgoorlic

is once more on its feet after having recoverd from its

second attack of illness. The first blow it, or at lea.st the

shareholders, received was in 1902 when its rich ore sud-

denly gave out and it became very lean. The energies of

Hooper & Speak, the new engineers, were equal to the

occasion and put the mine in order. The second adverse

episode was the fire in November 1909. The main driving

engine, the air-compressors. Griffin mills, Edwards roasting

furnaces, and their subsidiary' equipments were entirely

lost. Rebuilding was commenced immediately and Krupp
dry ball-mills were substituted for Griffins. Tiie rebuilt

plant went into commission on August 1. During the idle-

ness of the mill development work was actively continued

at the mine. The main shaft reached a depth of 2228 ft.

by April 1911. A new level has been opened at 2050 ft.

where profitable ore has been found in the south drift and

cross-cuts are being driven at 2200 ft. On December 31

the reserve consisted <if 120.134 tons of bn)ken ore in the

slopes (shrinkage stojiing being the method employed),

with contents averaging 6.55 dwt. per ton, 362,700 tons of

proved ore averaging 5.95 dwt. and 289.380 tons of probable

ore averaging 5.08 dwt., a total of 772,214 tons, as compared

with 629,852 tons the year before. During the five months,

August to December. 91,8,52 tons was milled, yielding 27,013

oz. gold and 3408 oz. silver, having a toial value of .£115,083.

The extraction of gold was 79%, but as gold is always

locked up on starting a new plant this flgui-e will improve

later. The capacity of the plant is 20,000 tons per month

and the maximum is determined by the capacity of the

roasting furnaces. During the time the mill was running

the woiking costs averaged 19s. Id. per ton. and were re-

duced from 24s. 2d. in August to 18s. 3d. at the end of the

year, but owing to the expense of develo))ment and man-

agement continuing during the rebuilding of the mill, the

result of the work during 1910 has been a loss of £20.913.

The balance sheet shows an item, "Addition to plant ma-

chinery and buildings during 1910. £44,636," and on the

other side. "Bankers' overdraft and interest, £42,650." This,

together with the announcement made a year ago that

£20,000 had been recovered from the insurance company,

explains the method of financing the rebuilding of the

plant.
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Discussion
Headers of the Mining and Scientific Press are Invited to

use this department for the discussion of technical and other

matters pertaining to mining and metallurgy. The Editor

welcomes the expression of views contrary to his own, be-

lieving that careful criticism is more valuable than casual

compliment. Insertion of any contribution is determined by
its probable interest to the readers of this journal.

Surface Indications of OrC'Shoots

The Editor:

Sir—A protracted field season lias delayed until now my
opi)ortunity to participate in the discussion evoked by

W. H. Storms' interesting article in youi- issue of October

auLUKAM VAIMIMfta

-J-'i

Fi(i. 1. l>OXGITUl)IXAL VERTICAI, Pr<).IK(T10N" OK THK Hl'XKKI! HiLI

Sriji.iv.w MiXK.

22. but perhaps I may be permitte<l. even at this late date,

to offer a few points for con.sideratioii.

That ravines which cross the out<TO])-liiie of a vein are in

many instances the topog^-aphic expression of transverse

faultins: subsequent to oi-e deposition, and tiiat accordingly

J
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ley, and Ball. The Stanley mine near Idaho Springs has

a pay-shoot that extends across the valley of Clear creek,

and E. S. Bastin, who has been studying the veins of the

Central City quadrangle, infonns me that the orebodies

occur as commonly under the gulches as elsewhere. At
Bisbee. where the deposits, it is true, are not veins, there

tilt. They tiius traveree the strike of the rocks and
are fed by subsequent branches well entrenched along

belts of weak rocks. Under these circumstances the

Mother Lode veins, as a rule, stand out as ridges, and the

conclusion that wliere the streams cross These the searching

action of erosion has found a weak spot in the rampart is a

Fig. 5. Lon'gituuinal Projection oe thk Littlk Mattie Working-s, Idaho Springs, Colorado.

is a decided prevalence of orebodies under topographic de-

pressions. Exceptions to Mr. Storms' rule might un-

doubtedly be found in considerable number by searching

through the literature descriptive of ore deposits, but prob-

ably sufficient examples have been adduced to show that it

certainly is far from being univei'sal. With these facts in

Fig. 6. Longitudinal Section of thk Wlsconsin-Corry
City Workings, Georgetown District, Colorado.

mind, a consideration of the conditions controlling the de-

velopment of transverse gulches will be in order.

Inasmuch as the ravines are cut by erosion, tlieir courees

in a general way are determined by structural or textural

weakness in the underlying rock. This determining factor,

however, may be neither direct nor local. In

other words, although a stream may follow a

couree that as a whole is determined by ease

of erosion, yet there is a limit to its minuter

adjustments to varied resistance, and at cer- ^" \ ,-i r\
tain places the stream may cut through rocks

""

of exceptional hardness where such obstacles J
are less formidable tlian would be a change of

'^

channel. Thus it is not safe to conclude that -s^

a gulch is necessarily coincident at every point "" ^-

with a line of underlying weakness, and it

follows from this that the place where a ravine

crosses a vein may have no connection what-

«ver with the structure or character of the

vein at that particular place. Along the

Mother Lode belt, which Mr. Storms knows
so well, the relation of erosion to the veins

and their enclosing rocks is exceptional. The FiG.

Mother Lode itself is a remarkably con-

tinuous chain of hard massive quartz veins

that run nearly parallel with nan-ow belts of steeply in-

clined laminated rocks of a wide range in hardness and

durability. The region has a well adjusted drainage of

dominantly consequent type, that is the main streams

fairly safe one. The condition of weakness may be trans-

verse faulting or may be lack of quartz dejjosition at a

])lace where the fissure pinches. If faulting has taken

place, whether the dislocation is older or younger than the

period of ore formation should at least be determined be-

fore drawing conclusions as to its economic effect. If the

di.slocation is partly or wholly older than the period of

original deposition or of enrichment (if present), then Mr.

Storms' rule may apply, although not infallibly. If the

faulting is entirely later than the ore the existence of the

gulch may suggest that the miner may have trouble in

picking up the dissevered parts of his vein, but it does not

indicate absence of ore. If the gulcli marks a pinch in the

vein, of course, as a rule, there will be little ore at that

place. Along the Mother Lode the ore is generally asso-

ciated with, if it does not occur within, hard masses of

vein ((uartz. Not all veins are of this character, however.

In some districts the productive portions of the veins are

softer and weather more readily than the barren portions.

In such a case atransveree gulch, if it depends upon under-

lying structure at all, is more likely to coincide with a rich

than a poor part of the vein. Many of the deeply worked

veins of Clear Creek and Gilpin counties, Colorado, appear

to illustrate such conditions. Other factors to be con-

sidered in attempting to set up a general rule are down-

ward enrichment and ground-water level. If, for example,

a vein owes its importance to downward enrichment and is

situated in a humid countr\- where the level of the ground-

-:.:-xM\L
r^.-v :j :,- :;;;v=:r:3|
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other liand, if the region is an arid one. the g-ulch may mark

a soft and readily permeable i)ai-t of the vein where the en-

riching action has been especially active.

I realize (hat the foregoing suggestions by no means ex-

haust the factoi-s that should be taken into account in at-

tempting to frame a general law to cover a supijosed sig-

nificant relation between cross-gulches and pay-shoots, but

elaborate treatment would take too much of your space,

and pei-haps enough has been said to show that while Mr.

Stonns' rule may serve to indicate the probabilities in a

<listrict where the relation between ore deposition, faulting,

and erosion are clearly undei-stood to have a certain con-

stant character, it is not of universal application and is

probably not infallible even in any one district.

F. L. Ransoue.

Washington. D. C, May 1.

American Metallurgical Society

The Editor:

Sir—In an editorial of May 6 you express very pessi-

mistic views regarding the future of the American Metal-

lurgicid Society whicli was recently organized in this city

by "a few brave spirits." The society has just issued a call

for charter members, and as there is a likelihood of many
•of the engineers who read your editorial forming a similar

opinion without being fully conversant with the movement,
to the great injury of the society, I shall ask of you the

pri\'ilege of presenting to them a few facts regarding the

society and what it proi)oses to accomplish.

The American Metallurgical Society was incorporated

under the laws of this State. March 14. 1911, as a technical

cooperative societ.y. The organization was accomplished

witliout the fanfare of trumpets, voluminous pre.ss notices.

and the trinnnings which usually accompany the birth of

a new organization, and the reason for this was that those

having the matter in charge believed that the best way to

enlist the support of the engineering profession was to go
ahead and do something, leaving the fireworks to come after-

ward.

The organization was effected, by-laws adoptetk officers

were elected, committees appointed, and work started in

less time than is usually required for the average committee
to meet and adopt a set of resolutions. The society is now
a living, vital factor in the world of mining and metal-

lurgy. It is not an 'honor' .society. It is a society com-
posed of earnest conscientious men who find their livelihood

in following the mining and metallurgical pi-ofessions and
who hope by banding together to accomplish good both for

themselves and others similarly employed. It is hoped that

the movement will be a broad one. and a cordial invitation

is extended to all engineers, both in this countiy and abroad,
to join the society and give it their loyal supi)ort.

It has been said that there are already enough societies

of this kind in the country. I know of only one—the

American Institute of Mining Engineers. The American
Mining Congress, a most worthy institution, is organized on
entirely different lines, and the Mining and Metallurgical

Society of America has set such a high standard for mem-
bership that the average engineer is not eligible. It is ad-

mitted that the American Metallurgical Society is organ-
ized on much the same lines as the American Institute of

Mining Engineers, but (he character of our work will be
entirely different from that of the Eastern society. The
'sphere of influence' of the Institute is east of the Rocky
Mountains: that of the Society is in the West. An inspec-

tion of the transactions of the Institute will clearly .show

that. a.side from the coal interests, that organization is out

of touch with the country west of the Rockies. It is pro-

posed to make the new society a purely Western organiza-

tion. Not Western in the sense that its membership will

be confined to the West, but Western in.sofar as the char-

acter of its work is concerned. Western methods. Western
ideas in ore treatment. Western mines and minerals; those

will l)e the .subjects with which the society will concern

it.sclf. A society that will be truly representative of the

West, such is the ambition of its founders. It is intended

to go e\'en further and to arouse among the members a

spirit of cooperation whicli will find its expression in a de-

sire to help one another, particularly in the matter of se-

curing employment. The society will father this idea by

appointing a committee to receive applications from dis-

engaged members, and by advertising and other means will

endeavor to procure appointments for them. It is believed

that mining companies will heartily approve of the plan

and will give it their earnest support. The need for some

such plan of cooperation has been dwelt upon at length

by a number of writers in the technical press during the

past few months. I believe that the engineering profession

will heartily approve of the efforts of the society in this

direction.

Returning to the subject of supporting technical societies,

I wish to draw attention to the tendency of engineers to

ignore the small organization and to crowd into the Insti-

tute. This is not for the best interests of the profession.

Competition is the life of trade, and it is also the life of an

organization. The swollen membership roll of the American

Institute of Mining Engineers is not conducive to the best

interests of that organization. If the Institute had an

active competitor, the friendly rivalry which would naturally

spring up between the two organizations would result in

a great deal of good accruing to the profession. The dis-

banding of the Western Association of Technical Chemists

and Metallurgists is a case in jioint where a most worthy

organization was permitted to go out of existence because
'

of the tendency of engineei-s to confine their support to a

single society. It is not so long ago but that man can recall

the time when mining and metallurgy was not recognized as

a profession. The 'mining expert.' now a picturesque mem-
oi-y of the past, was the representative of the craft. To

what can be attributed the raising of mining and metal-

lurgy- to the dignity of a profession ? For one thing, to the

influence of technical societies. An organization of men

for any purpose commands attention, and when that or-

ganization stands for high ideals, it commands respect not

only for its membei-s. but for the profession to which it

stands as a living monument. But what of a profession

which can support but a single prominent society? Is the

layman likely to be impressed with the importance of such

a profession? If there were a dozen active societies, would

not our interests be still further advanced than they are

today ?

The American Metallurgical Society was organized after

several months of careful thought had been given to the

details of the organization pud the financial problem care-

fully worked out. Headqiuirters have been secured in this

city at 61 Fremont street, without cost to the society. While

not large they are sufficient for our present needs. The

liublication of the transactions has been provided for in

a way which will relieve the society of the burden of cost.

This has enabled the society to make the entrance fee (.$3)

and the annual dues (.$2) nominal. There is an additional

charge of .$1 per year for the transactions. In the case of

the cliarter members who are now being admitted, the an-

nual dues are remitted for the year 1911. For reasons

ali-eady stated, the society was organized without the usual

pyrotechnic display, and consequently there are many en-

gineers who are imaware that such a society has actually

been formed. Literature has been sent to those whose ad-

dresses are available, but there are many others with whom
the sccretaiy would like to get in touch. If there are any

who. on reading this, would like further details regarding

the society or would like to become identified with it, I

would be plea.sed to forward to (hem litei-ature and the

necessaiy application blanks.

Carlos P. Griffin.

San Francisco, May 9.

[We are sorry the friends of the new society consider

our comment unduly pessimistic, and we take pleasui-e in

|)ublishing this full statement of the plans of its organizers,

by the .secretary. With their ideals and purposes we are,

as already stated, in full accord and we gladly wish them

the best of good fortune.—Editor.]
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Concentrates
Most of these are In reply to questions received by mail.

Our readers are invited to ask questions and give Informa-
tion dealing with the practice of mining, milling, and smelting.

Q TAMPS are tlie most eomuion crushing machines used^ in milling gold ore in California. At present there are
()033 in commission in the State.

/^HROMITE is the only commercially imijortant ore of
chromium. It is a mixture of chromic oxide (Cr.OJ

and ferrous oxide (FeO) in various i)roportions, the former
averaging 40 and 60%, though occasionally running as low
as 10, the latter running to 50%. The theoretical com-
position of chromite is Cr.Oj.FeO (Cr.O, 08%; FeO 32%).
The price is based on 50% ore. •

'yO CLARIFY muddy water that does not become clear

when allowed to stand, place some lumps of alum in a
little tin shaker such as serve in kitchens for utilizing

small pieces of soap, and stir the water with it for a minute
or two. The water will quickly settle clear, and the amount
of alum which is thus introduced has no deleterious effect

even if the water is afterward used for cooking or di'inking.

gAUXITE BRICK have been useil in lining revcrbei-a-

tory copj)er furnaces and also in lining lead-refining

furnaces. For this latter pui'pose they give satisfactory

service, lasting nnich longer than silica brick, which are

badly coi-roded by the basic oxides which rise to the sur-

face as 'skims.' It is claimed that the lining of bauxite
brick lasts five to six times as long as ordinai-y silica l)i-ick.

nPHE DEEPEST WELL in the United States, according
to Lsaiah Bowman of the U. S. (ieological Survey, is

near West Elizabeth, Peiui.sylvania. Its bottom is .w75 ft.

beneath the sui'face. The deepest well in the world is in

Germany and is 6572 ft. deep. A more remarkable well,

perhaps, reaching a depth of 3000 ft. was drilled for pe-

troleum in western China by primitive methods and by
means of such crude api)liances as a cable made of twisted

strands of rattan.

TPROY OUNCES contain 480 grains, while avoirdupois
contain but 4371/2; since there are 12 troy ounces, but

]() avoirdupois ounces, pev pound, there are 57tJ0 grains
(troy)])er jiound, or 7000 avoirdupois. The grain is the

fundamental unit in both systems and was originally taken
as the weight of a plumj) grain of wheat. To convert per
cent of gold, therefore, to troy ounces per avoirdupois ton

of 2000 lb., multiply by 29,176 and jwint off the appro-
priate decimal.

"D LISTER COPPER which is too low in precious metals

to make it worth while to attempt to recovei' them, and
carrying impurities in too small quantities to be objection-

able, is refined by the furnace process and cast into ingots.

Such copper has too low conductivity to be used for elew-

trical transmission purposes and is rather too impure to be
desirable for brass making or rolling. Pos.sessing certain

desirable physical properties, however, it makes good cop-
per castings, and is chiefly used for this purpose.

"^ET CONCENTRATES are hard to handle an<l many
plans for drying them have been devised. At the

North Star mine, Orass Valley, California, a sheet-steel

.side-dump concentrate car is used that is IT-shaped in

cross-.section. This has been bored with numerous qm)rter-
inch holes. Inside is placed a thickness of burlap, covered
and held in place by coai-se wire netting. Concentrate,
after being loaded into this car, is allowed to stand and
drain a few minutes before being trannned to the bin and
dumped,

y^ATER is present to some extent in all rocks, but some
formations, such as the granites, carry only an in-

appreciable amount. Sandstone, on the other hand, has an
absorptive capacity of a gallon or more of water per cubic

foot of rock and is the best water bearer of the solid rocks.
Wells sunk in sandstone are usually drilled and the water
derived from that rock is seldom polluted. To those who
are contemplating sinking wells or increasing their water
supply from underground sources, Water-Supjdy Pai>ei-s

255 and 257 of the U. S. Geological Survey will be of
especial interest.

QHURN-DRILL work must often be conducted when
cold weather or steady lain interferes with the comfort

of the men. In the Lake Superior region drills are often
housed in, but where the drill is moved frequently this is

expensive and ditlicult. At the El Oro dredge at Oroville,

California, a housing has been devised that is portable. The
sides and roof are made of frame covered with galvanized
iron and built in sections. It is the work of but an hour
or two to put the sections in place, and the time is more
than made up because of tlie increased comfort of the men.
Designs for such a structure must necessarily be made to
fit each machine and varied somewhat according to con-
ditions.

"VI^IRE CABLES used in hoisting ,should be dressed with
a mixture of 7 parts soft tallow and 3 parts of

plumbago, A convenient way to apply this is to saw a
4 by through diagonally, after having bored an axial
hole a little largei- than will take the rope, and make, by
sci-ewing four thin Iwiards to the upper edge of the 4 by
(), a box large enough to hold several pounds of the dressing.
This device is then clamped around the cable by means of a
c<)ui)le of bolts and .secured in place by means of a scantling
placed across the head-frame just below the sheave, and the
cavity filled with the dressing and the cable run through. If
old rope be siiipped around the cable, it will catch on any
broken strands and thus reveal defects. Standing wire rope
which is exi)osed to the weather should be painted with a
mixture of linseed oil and Spanish brown,

/^OLD is connnonly a.ssociated with ai-senic, and especially

witli the mineral arsenojiyrite, A remarkable a.s.socia-

tion of native gold with native arsenic has been found in
the Tokfttea area. New Zealand, The arsenic forms hollov
geodes with concentric shells that are ea.sily broken off in

succession. In the hollow interior are numerous interlacing

dendritic threads of gold, which nuiy in the aggregate weigh
several ounces. The geodes often weigh several pounds and
may be G to 8 in. diam. (iold is not found in the division

planes separating the concentric spheres of growth. In the

rich pay-shoots the gold is generally finely distributed

throughout the quartz matrix. The minerals associated with
the gold are native arsenic, stibnite, pyrite, ehalcopyrite.

and arsenopyrite. The fre(|uency of association of arsenic-

minerals with gold would iierhajis suggest that there must
be some genetic relation involved, but the study of such de-

|)i>sits has not yet revealed the nature of such relations.

"W'ANADILTM, which is u.sed in the form of ferro-vana-
' dium in making alloy steels, is obtained from carnotite-

(an impui'e vanadate of uranium occurring chieHy in Colo-

rado) by agitating the crushed ore in a revolving l)arrel for

one hour with a boiling solution of sodium carbonate. Both
vanadium and uianium are extracted by this treatment.

Sodiimi iiydroxide precipitates the uranium a-s sodium

uranate, which is tillered out. Slacked lime is then added
to the filtrate, precipitating calcium vanadate, mixed with

lime. There are several other processes in use. The vana-

dium assay presents little difficulty and does not require-

much time. The ore is fused with sodium carbonate, leached

with water, and the fusion repeated on the residue. The
combined filtrates are acidified with sulphuric acid, arsenic

and molybdenum being jirecipitated in the hot solution by
hydrogen sulphide, whereby the V.O, is reduced to V.0<.

After filtration and expulsion of hydrogen sulphide by
boiling, tlie vanadium is titrated in hot solution by per-

manganate. It is then reduced by sulphur dioxide gas. and
after boiling this out the titration is repeated. The results

are exact, and they are not affected by the uranium that

may be iiresent.
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Special Correspondence

NEW YORK
Bkaden Copper.— Guarded Interest in Porcupine.—

Selling Cobalt to Buy Porcupines.—Tonopah-Bel-

MONT Meeting.—Oklahoma Investigation Bureau.

—King Philip Merger.—Black Hills Mineral Pro-

duction.

Rdbeson T. White, who built the plant of the Balaklala

company in Shasta county, California, is to take charge

of the construction work on the Braden. Pope Yeatman,

now in Chile, is expected to return June 1. Evidently,

from the requirements of this property, J. B. Haggin and

his associates are not to own the only costly copper mine

in South America. The Cerro de Pasco company in Peru

has been requiring some vast sums to bring it to produc-

tion, but Cen-o de Pasco is not in the hands of the public,

being rather a close corporation consisting of Mr. Haggin,

the D. O. Mills estate, the H. McK. Twombly estate, J. P.

camp' has made good in so large a way, and is making
enormous returns on a comparatively insignificant invest-

ment, does not equal the anticipated glory of a new find.

There is one feature of Porcupine's future, however, that

is worthy of great consideration. If the field develops
into a low-grade district with large orebodies, and an
assurance of long life, the experience will do more to put
mining on a high-class basis with the American public

than all the booms of the various camps in the Rocky
Mountains have ever done. If we can have a gold-mining
district similar to the Rand, it will be an education for
the American public, an education in the right direction,

and away from pyrotechnics and questionable financing.

The directors of the Tonopah-Belmont held a meeting
this week in Philadelphia. Plans are to be considered for
a new mill of 450 tons daily capacity, which will be ex-

pected to eliminate smelter charges and effect some very
large savings in other directions. Richard G. Parks, pres-

ident of the company, resigned his office, owing to ill health,

and is succeeded by Clyde G. Heller, former secretary of
the company.

Blaot-Fuhnace Building, Cerre de Pasco, Peru.

Morgan, and some other a-ssociates. It is announced that

the Braden Copper Co. will have to do some further financ-

ing. An additional bond issue of .$2,000,000 is to be made,
and the capital stock, now $12,000,000, is to be increased to

$14,000,000 to provide for conversion privileges. Of the

Braden's present authorized capital, $12,000,000, one-half is

outstanding and one-half is in the treasury against the

bonds of $6,000,000 already authorized and issued.

The general public is marking time so far as the new
Canadian gold camp is concerned. The Eastern press is

making a united stand against any and all publicity in

behalf of Porcupine. The buyers of mining .shares are

almost invariably making scattering investments of hun-
dred-share lots. The merits of the camp, beyond the two
or three properties already demonstrated,' are unknown.
It is clear that the East is ready for a mining boom, but

Porcupine lacks the lodestone of high-grade ore to create

the furore and excitement of a full-fledged mining boom.
Just at this time, the Canadian trails are at their very
worst, and development will be unimportant and news
scarce until travel can be freely resimied. The Cobalt
shares are almost wholly neglected, so far as market is

concerned. The only activity in the Cobalt list during
the pa.st few weeks has been in the selling of shares to

go into the new goldfield. Nothing could better illustrate

the position of the lay mind toward mining exploitation

as a whole. Cobalt shipments, just at the moment, are

breaking records, but the fact that a wonderful 'poor man's

Speaking of questionable financing, it may be noted

that Oklahoma is going a step farther than the projected

law in Massachusetts. Oklahoma is proposing to estab-

lish a bureau for the investigation of corporations. In-

formation is to be given to all inciuirei-s concerning business

enterprises, the principal idea being to protect investors

against fakes. It in at least a hopeful sign that the way
of the 'get-rieh-quick' promoters is becoming a little harder

to travel all the time.

The King Philip Copper Co. is to be absorbed by the

Winona Copper Co. on a basis of two Winona for three

shares of King Philip. Both of these Lake properties

are practically close corporations. Copper Range is to

absorb the Atlantic on a basis of ten Atlantic for one

Copper Range.

One by one, the independent companies of Butte are

losing their old identity. The Alice Gold & Silver Mining

Co., one of the old companies of the camp and listed on

the New York Stock Exchange, is about to give up its

charter and be dissolved.

An echo of the old Harney Peak tin enterprise was heard

this week in the application of the receiver for repayment

of money paid to the United States Land Office. The

Black Hills of South Dakota have produced several min-

ing booms and one big mine. The various products sought

have included copper, tin, gold, mica, porcelain clay, and

marble. The richest 'hundred square miles on earth' is now
sometimes spoken of as a country of samples.
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TORONTO, CANADA
KiSE IN Rea Shares.—Puospectixi; the Tuiauxs.—Find

ON THE JuPITEK.—CyANIDING PORCUPINE OreS.—RE-

SUMPTION OF Normal Production at Cobalt.—Mc-

Kinley-Darragh Dividend.—Blairton Iron.

The most notewortliy recent feature of Porcupine .share

<lealin,i>s has been the demand for Rea shares, which yester-

day touched $7.45 and will apparently contest the leading'

place with Hollinger. The cheaper issues have fluctuated

considerably, but the general ti-end has been toward a higher

level, though any marked advance is usually checked by a

rush of profit-taking. At the Rea a station is being cut at

the 200-ft. level, from which a cros.s-cut Avill be run to tap

the vein. At 85 ft., before the vein left the shaft, average

assays gave $65 per ton. Hand-drilling will be continued

in the shafts put down by Bewick, Moreing & Co., Mr. Wil-
liams, who has eharg-e of the work, stating that he finds it

easier and eheajier to put down a shaft by hand until a

good depth is reached, so that the conipressor-iilant will

not be used for some time. On the thi-ee Tinnnins claims,

east of Pearl lake. oi)erated by Bewick. Mru-eing & Co., a

camp known as camp No. 4 has been established for the ac-

commodation of 75 men, with a si.x-di-ill compressor-plant

and two hoists. Two drills will be used in prospecting. At
camp No. 2, in North Tisdale, trenching and stripping are

])roceeding, to find quartz deposits that may indicate ore-

Hastern' Canada.

bodies with depth. Sinking has just been started. The
two shafts on the West Dome are down 46 and 75 ft. and
diamond-drilling in several places has been done to the

depth of .300 ft. On the Babyan claim, on the bed of
Gillies lake bordering on the Hollinger, diamond-drilling
has shown a 28-ft. vein. The Royal Porcupine, in which
New York capitalists are interested, will begin operations

as soon as possible on a location south of the Vipond, where
three strong veins have been found. The Porcupine Im-
perial has a shaft down 80 ft., and when the 100-ft. level

is reached cross-cutting will be started to pick uj) three

veins showing on the surface. A good find was recently

made on the Jupiter property, comprising the two Shilling-

ton claims north of Pearl lake, where free gold shows jden-

tifully in a streak of quartz .seven feet thick.

The ([uestion of whether Porcupine ore will require to be
treated with cyanide is begiiming to receive some attention,

though hitherto it has been" rather overlooked or lelegated
to the future, owing to the more pressing i)roblcm of
])roving large orebodies. The Hollinger and the Dome have
arranged for the erection of cyanide plants in connection
with their stamp-mills, but the general opinion of engineei-s
is that the camp will furnish lai-gc (luautities of free-milling
oie. and that the introduction of cyaniding at this stage
may be premature.

The increa.sed shiiMnents from Cobalt indicate that the

difficulty arising from power shortage is being .satisfactorily

overcome. Many of the jiiants which were forced to close

down or greatly restrict operations have resumed their

normal production. The management of the I..a Rose is

opening up a third level in the main .shaft at a depth of
270 ft., the deepest point so far attained in the workings.

A station has been cut. and driving is being done along
the main vein. Developments on the second level of the

Lawson mine show much inipi-ovement as com])ared with

the first level, and this i)ro|)erty now furnishes a large pro-

portion of the high-grade shipments. The Crown Resene
has adopted a policy of deep mining. In the winze on the

Carson vein, sunk from the 300-ft. level a depth of 150 ft.,

or a total of 450 ft. below the surface, has been reached.

The Nipissing is also going deeper. A winze is being put

down 75 ft. below the thiivl level of shaft No. &4. The
McKinley-Darragh has declared a quarterly dividend fif

109c. This bi'ings the total amount returned to sharehold-

ers to ,tl,70(i,00(). The Silver Leaf j^roperty is being worked
by the Crown Reserve. The shaft which is down to 420 ft.

will be sunk lower so as to cut the Keewatin. Green-Mee-
han appears to be coming back. About 1000 ft. of driving

has been done since A. W. Thomsen took charge and the

ore exti-acted solely in the ])rocess of development has more
than repaid the ^HO.OOO expended. Charles A. O'Connell

has been appointed manager of the Tiethewey in place of

George MacNanghton. wlu) resigned to look after his in-

terests in Porcupine.

The Blairton iron mines in Belmont township, Peter-

boi'ough county. Ontario, have been sold l)y the Pearce com-

pany of Marmora, to the Blairton Inni Mines Co.. Ltd.. of

Toronto, for $75,000. The latter comi)any has had the

]}roperty under option for three yeai-s. during which time

its value has been thoroughly tested by diamond-drilling.

The mine was operated many yeai-s ago, but the enterprise

was abandoned on account of the expense of transportation.

The company has also secured two lai-ge iixjn mines in

Xoi'th Hastings and will build a mill at Trenton.

ELY, NEVADA
Progress for Year op Nevada Con.—New Pits Opened.—

Reorganiz.\tion of Ely Central and Ely Centen-

nial.—Good Progress in White Pine County.

The statement of the Nevada Consolidated Copper Co.

for the qnartei- ended March 31, which has just been filed

with the county assessor and tax collector, presents some

very interesting figures. During the <|uarter 6,53.385 di-y

tons of ore from Copper pit wei-e treated at the concen-

trating plant of the Steptoe Valley Mining & Smelting Co.,

an au.xiliary company of the Nevada Consolidated. The

gross yield of the ore was $2,296,036, which showed a net

jarofit above transportation and treatment charges of

$490,730, or 75c. per ton. Transportation charges amounted

to $174,908, or 27c. per ton. The extraction amounted to

$379,615, or at the rate of a little more than 58c. per ton.

The reduction charges for the quarter amounted to $1,250,-

772, or a little less than $2 per ton. These figures are

made on dry ore. while the cost of transportation is based

on wet ore. The cost of transportation from the mines to

the plant is 25c. per ton, which includes the moisture, while

the treatment charges are for diy ore. which makes the cost

run up to 27c. per ton. The loss in concentrate and smelt-

ing amounts to about 30^^. The management experi-

enced much trouble, which materially reduced its output,

during the fii-st quarter of the year, caused by the ore

freezing in the cai-s and also by water shortage due to the

cold weather, which affects the water-supply for about

two months in the year. The output for the present quar-

ter will probably be nearly 20'"^ greater tiian that for last

quarter. The physical condition of the property is most

excellent. A daily ])roduction of about 10.000 tons is now

maintained, which coidd be largely increased without much

additional expense, if there was a demand for the ore at

the plant. Seven sections of the concentrating plant are

kept in constant service, while one section is usually down
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uii(lerg«ing' repairs. The new Liberty pit, about a half-

mile west of Copper pit. has produced some ore, but no

I'tfort is made in that direction at the present time. The

oi-e produced is being taken out in development work.

However, the new pit could be drawn upon for a consider-

able tonnage if desired.

The Ely Central company is about to be reorganized,

with a treasury fund suliicieut to thoroughly test the

))roperty. The committee on reorganization has been suc-

cessful in raising the money to pay off all liabilities of

the company, and as soon as the receiver ha.s been dismissed

and the property transferred to the new company, develop-

ment work will again be undertaken. The Ely Centennial

company has also recently been reorganized, and its stock

made assessable, which will peinnit the company to raise

money as needed for development work. The company's

holdings lie immediately north of the town of Ely, near

the ea.stern end of the mineral belt. The company has done

more than 2000 ft. of development work during the past

year and a half, which demonstrated a leached-iron zone

200 ft. in widtii. It is exjiected that a winze will be sunk

in this vein to water-level, where the secondai-y enrichment

should be found.

There is considerable acti\-ity in mining throughout

the country at the present time. The eastern end of the

county, especially, has taken on new life during the past

year. The Amalgamated Xevada company has erected a

10-stamp mill for the treatment of its ores at Blackhoi-se.

and will also treat custom ore, which will materially assist

in livening the old gold camp. A plant is being erected

at Sacramento pass, near Osceola, by the Ohana company,

and will go into commission within a few weeks. Consid-

erable tungsten ore is also lieing treated near Osceola, the

concentrate from which has a value of about .t.500 jier ton.

The concentrate is sliipped East for refining.

DENVER, COLORADO
\k\v Uesfoks kor Electkic Tkan.shoktatiux.—Link 1'ro-

.lECTED IN Montezuma and Ajwjbntine District.

An interesting and rather novel feature in electric

transportation will >)e utilized by the Automatic Transpor-

tation Co. of ButTahi, N. Y., which has signed contracts

with the mine owners of Montezuma and Ai'gentine, to
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ores will not be responsive to this treatment must not be

used as an argument against its general value. The stand-

ing in law of the various owners of flotation process has

been impunged recently by our distinguished contemporary

in New York, which argues that the processes are free to

anybody and that not a single patent could be substantiated.

The two cases of anticipation quoted by the Engineering

and Mining Journal do not give a lucid idea of the ques-

tion as to the validity of the patents. To give one point

only: Minerals Separation Co. relies on its discovery

that only small proportions of thin oil are necessary when
used in a certain specified way. It will be remembered
that the MacArthur-Forrest cyanide patents were upset

because the patentees did not expressly show that cyanida-

tion was made a commercial success by their discovery

that weak solutions had a special virtue. The Minerals
Separation position seems to me analogous to this, and
for that, if for no other reason, it is best for American
metallurgists to make further enquiries before taking the

Journal as guide.

A few weeks ago I recorded the attempts to re-open

some of the old lead mines in the Carboniferous limestone

in Derbyshire. Since then another similar project has

been placed before the' public, being a proposal to re-open

the old carbonate of copper mines at Alderley, Cheshire,

not far away. This ore is found in the Keuper sandstone

of the Upper Trias, and some galena and cobalt compounds
are associated with it. The deposits have been worked from
time immemorial, and the extent of the workings shows
that large amounts of ore must have been extracted. The
proximity of the Lancashire chemical manufacturing dis-

tricts makes acid cheap, arid leaching processes are there-

fore applicable. My own recollection of the mine, judged
by repeated visits twenty years ago, is that there is diffi-

culty in obtaining a continuous supply of ore averaging

more than 1% copper in any quantity; but the present

sponsors quote a higher content, and are confident that

they can make sulphate of copper at a profit. About £4000

cash has so far been subscribed, but this is not enough.

WASHINGTON, D. 0.

The Cunningham Land Cases.—Claims in Chugach

National Forest.—Appeal of the Stracey Case.—
Mining Legislation.

Decision in the Cunningham coal-land cases is expected

in about two weeks. The attorney for the claimants has

attempted to prove that there had been no thought of com-

bination among the various entrymen prior to the time when
their rights to their claims had been acknowledged by the

Government's acceptance of the purchase price for the

lands. Walter Fisher, Secretary of the Interior, sat with

the board. The Secretary is putting much time and thought

on the Alaska coal-land situation, and, seeing the necessity

for an early adjustment of the difficulties, is bending every

effort in that direction. The reply to the resolution calling

for information as to the claims in the Chugach National

Forest, in Alaska, shows that four locations, based on 'sol-

diers' additional homestead scrip' have been filed at Juneau
by R. S. Ryan, promoter of the Controller Railway & Nav-
igation Co., and three of them are now under consideration

by the Land Office.

The Government has appealed the case of the Stracey

group of claims to the United States Supreme Court. Judge
Hanford of Seattle quashed the indictment against the men
involved, on the ground that, under his interpretation of

the coal-land laws applicable to Alaska, the indictment had
not stated an offense. The appeal involves the indictments

against Charles F. Munday, an attorney of Seattle, Wash-
ington; Archie W. Shiels, employed by Algernon Stracey,

and Earl E. Siegley, formerly secretary to Michael J. Heney,
who built the White Pass railroad and the Copper River
railroad in Alaska. It does not include that against Alger-
non Stracey, who was indicted along with Munday, Shiels,

and Siegley, but who was absent when the others were
arraigned. It was from the alleged interest of Stracey and
his brother. Sir Edward H. Stracey, an English baronet and

Liberal member of Parliament, in the land, that the name
'Stracey group' or 'English group' was given to the claims.

The Government charged in the indictment that Munday,
Shiels, Siegley, and Algernon Stracey entered into a con-
spiracy to defraud the Government out of 6000 acres of
coal land, valued at $10,000,000, just west of the so-called

Cunningham coal-land claims.

Asle J. Gronna, the new Senator from North Dakota, has
introduced three bills affecting the land laws. The first pro-
vides for the classification of the public lands of the United
States; the second for the disposal of coal and coal lands;

and the third seeks to authorize the disposal of phosphate,
oil, asphaltum, or natural gas. Robert La FoUette, Senator
from Wisconsin, has introduced a bill providing for the

valuation of the segregated coal and asphalt lands and the

surplus lands in the Choctaw and Chickasaw nations, and
of the surplus lands in the Creek nation, in the State of

o c c „ ^
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Copper River, Alaska.

Oklahoma; and for the sale of the surface and the disposi-

tion of the mineral rights therein. William H. Andrews,

delegate from New Mexico, has introduced two mining bills,

the first to authorize the exploration and purchase of mines

within the boundaries of private land claims, and the second

to authorize the Secretary' of the Interior to sell and convey

the unappropriated nonmineral desert lands of the United

States. Richard W. Austin and M. D. Foster have in-

troduced bills to appropriate from the sale of public

lands $5000 for the first year, ,$10,000 for the second, $15,000

for the third, $20,000 for the fourth, and $25,000 for the

fifth and each succeeding year, for the maintenance of a

school or department of instruction in mines and mining

in each State and Territory.

J. A. Holmes, director of the Bureau of Mines, has been

chosen to represent the Government in settling the smelter-

fume troubles at Anaconda, Montana. L. D. Ricketts will

represent the company, and J. H. Hammond will arbitrate

where necessary. Preliminary to considerinc: the particular

problems at Anaconda, Mr. Holmes will visit other plants

throughout the country. F. G. Cottrell will act as one of

his special advisers. Sumner S. Smith, of the Bureau, will

assume his new duties as mine inspector in Alaska July 1.



May 20, 19U MINING AND SCIENTIFIC PRESS 705

General Mining News

ALASKA
Copper River

The Great Northern Development Co. the operations of

which at Copper mountain, near Kotsina river, are in

charge of E. F. Gray, formerly of Ely, Nevada, has kept

a force of 40 men at work for the past year or more, and
has a 600-ft. adit and 20 cross-cuts into the ore, which is

reported to assay 12 to 17% copper, with some gold. It is

claimed a branch is to be built to the property from the

Copper River & Northwestern railroad.

JtJNEAu District

The mill report of the Alaska Mexican for the month
ended April 15, shows that 17,937 tons of ore was crushed,

from which $44,685 was recovered, at a net profit of $11,980.

Dividend No. 63 of 20e. per share has been declared by the

company, and dividend No. 93, of 50c. per share, has been
declared by the Alaska Treadwell. The board of directors

of the latter has changed the fiscal year so that it will

hereafter end May 31.

(Special Correspondence.)—The Alaska Treasure Gold
M. Co., operating on Douglas island, is developing its

property by means of two cross-cuts. The first to be
driven was the Hudson cross-cut, whereby a body of ore
was opened 200 -ft. below the vein cropping; a winze
was sunk on ore from this level. The main cross-cut, 750
ft. vertically below the Hudson, was driven 3400 ft. At
2600 ft. in from the portal a body of ore was found, and
in driving on to the 3400-ft. point other orebodies were
opened, the average values of which have not yet been de-
termined. The work now in progress consists in driving
from the face of the main cross-cut northerly to get imme-
diately under the workings on the Hudson level. Develop-
ment is to be continued during this year, and it is prob-
able that a mill will be erected next season. T. A. Harper
is superintendent; the consulting engineers are Pearse,
Kingston & Browne, of London and New York.
Juneau, May 1.

Prince Willum Sound
The Cliflf mine, situated in the vicinity of Valdez, is

being operated by a leasing company, having a lease
that runs two more years. It belongs to R. Ellis, to
whom royalties amounting .to $35,000 have been paid
within the last eight months. The stockholders of the
leasing company have received dividends aggregating
$125,000 since the lease was given. A 6-ft. vein of rich
ore was opened on the lowest level last month, and this
is said to be a branch of the main vein, which is much
narrower. The Valdez M. Co., having an active mine near
Valdez glacier, 8 miles from town, has made good progress
in development work during the past winter. The adit-
level has been driven 200 ft. on the vein, showing the
latter to have an average width of about 7 ft. This adit
starts on a precipitous mountain slope, 1000 ft. higher
than the surface of the glacier. The transportation of
supplies to the mine is difficult, the road extending 1500
ft. up the face of the glacier, crossing crevasses over
bridges. The top of the glacier is said to be level and
smooth.

CALIFORNIA
Amadob County

(Special Correspondence.)—It is stated that the run of
the Bunker Hill mill at Amador for 26 days in April
yielded gold valued at $27,000. Considerable low-grade ore
was handled, this quartz being extracted in course of
development on the 1950-ft. level. At this point an ex-
cellent body of ore is being opened, the quartz showing
the same value as demonstrated at the 1750-ft. point. In
the mill 40 stamps are in operation. E. H. Harrington
is superintendent. It is reported that the famous old

Plymouth Consolidated mines, at Plymouth, have passed
into the hands of a strong company, and will be re-opened.

A deed has been recorded, conveying the property to the

Lane Investment Co., said to be composed of Eastern
investors. The property was at one time one of the
largest producers on the Mother Lode, and was opened
to a depth of 1500 ft. At the time of its operation mining
and milling costs were high, and the owners were forced
to cease work because there was no profit. The mine has
been idle for 20 years. The Kennedy, at Jackson, the
premier producer of the Mother Lode, continues to main-
tain a heavy yield. The production amounts to $90,000
to $100,000 per month, much of the ore coming from the
vicinity of the 3500-ft. level. The Kennedy enjoys the dis-

tinction of being the deepest gold mine in California, and
has been the principal factor in proving the persistent

nature of the Mother Lode veins. At the Argonaut prep-
arations are being made for more vigorous development

and production. A number of districts throughout the

country report increasing activity.

Jackson, May 13.

Nevada County

The Nevada County Deep Drainage & Development Co.

has been reorganized, with W. H. Martin, F. J. Sloat,

George W. Downey, C. E. Clinch, F. M. Miller, I. W.
Hays, D. E. Morgan, and A. W. Hoge as directors. The
object of the organization is to drive a drainage adit

from near Jones bar, through the Nevada City district.

It is estimated that the principal vein system of the dis-

trict can be tapped at a distance of 15,000 ft. from the

portal, and at depths ranging from 1050 ft. at the Cham-
pion mine to 1800 ft. at the Pittsburg. The plan con-

templates the extension of the adit beyond this vein sys-

tem to the Town Talk ridge, thence farther on into the

Grass Valley district. The finding of new orebodies not

exposed at the surface, it is believed, will be one of the

advantages attained by driving this adit. The estimated

cost of driving to the nearest producing mine is $175,000,

and the income to be derived from drainage service, ore

haulage, and water-supply, it is estimated, will exceed

this sum per year. The directors have chosen as president,

Fred M. Miller; vice-president, G. W. Downey; secretary,

G. M. Noyes; treasurer, D. E. Morgan. Those who stand

as sponsors for the project are interested in mining in

Nevada City district.

Plumas County

(Special Correspondence.)—The Four Hills mine, near

JohnsvUle, has resumed operations after a winter spent
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ill prospecting, and the ownei-s, Hood and Breese, are get-

ting tlieir 20-stamp mill in good condition, 10 stamps of
which will be operated this season. It is understood that

the present force will be increased, and that the mill will

be kept running on the average $(j ore which has been
found in the recently discovered ore-shoot. It is repoi-ted

that a second ore-shoot has been discovered, but the grade
of this ore has not been determined. The Jamison mine,
near Johnsville, is operating as usual on a good grade of
ore, and it is said there is a sufficient quantity blocked
out to keep the mill running for a year' or more. The
Plumas Eureka Mines Co., also operating at Johnsville,

is employing about 50 men, the majority of whom are en-

gaged in opening the old workings which were found in

bad condition after some 1.5 years of idleness. The super-
intendent, D. J. Lawton, states that he intends to resume
work in the intermediate levels of the old mine this sum-
mer, and that he will develop the mine on the lower or
Eureka level, by a cross-cut following in the direction

of the upper or Seventy-Six level. The Eureka is run-
ning 30 stamps, and it is believed that this additional de-

velopment work will funiish sufficient ore to feed the 40
stamps with which the mill is equipped.

Johnsville, May 13.

Shasta County

(Special Correspondence.)—Developments at the Bala-
klala mines are proceeding with renewed vigor. The adit,

which will eliminate the use of the aerial tramway by
permitting the shipment of ore to the smelter from the

mines by cars, is jjrogressing at the rate of 200 ft. ])er

month. Operations have been re.sumed at the "company's
silicious gold-ore property in the Quartz Hill district, with
a force of 100 men. The U. S. Dredging Co. expects to

place its dredge in operation within a few days. The boat
has been thoroughly overhauled and placed in good condi-
tion.

Redding, May 7. >

In the annual report of the United States Smelting, Re-
fining & Mining Co., Frederic Lyon discusses the bag-
house system of collecting furnace fume, and has the fol-

lowing to say relative to the bag-house at the Keniiett smel-
ter: "The bag-house was put in operation July o. It

was a success from the very beginning and removed all

the deleterious substances from the fumes, just as the

bag-house was doing at Midvale. The success is the more
gratifying, as this bag-house is the first erected in connec-
tion with a copper plant. There being no precedent to

guide the engineering department in such problems as fil-

tering area and cooling surface, it was considered wise to

be conservative in the construction, so as to avoid an
unnecessarily high expenditure of capital. As a result

it was found, on completion, that the bag-house was not
able to take care of the fumes of four furnaces, but did
cai-e successfully for the fumes of two furnaces. In order
to comply fully with the decree of the court which permits
the company to operate, and in order to live up to the

spirit of the undenstaiiding with the farmers, it was con-
sidered wise to operate the smelter at one-half cai)acity, in

spite of the increase of treatment costs per ton of ore
and the material reduction of i)rotits which were the neces-
sary result. Experiments were at once started with a view
to finding means to increase the capacity, and before the
end of the year these exijeriments were so successful that

a third furnace was started without any addition to (he

bag-house. By the installation of an auxiliary fan the com-
pany will be enabled to operate three furnaces steadily

and successfully. The experiments will be continued with
a view to further improvements."

Sierra County

Mining operations are more active than usual in Alle-
ghany district. A 10-stamp mill is being built at the
Tightner mine; the Sisson mill at the Red Star mine has
been continuously operated during the jia.st winter. The
Croesus mine, in charge of C. W. McMeekin, has excellent
surface equipment, is developed by about 10.000 ft. of

adit-levels, drifts, and cross-cuts; recent work consi-sts in
sinking a winze at a point 3000 ft. from the portal of the
main adit, the purpose of which is to open at greater
depth lich shoots of ore which were mined on the higher
levels.

The North Star mine, at Pike City, which has been under
development many years by G. A. Hourcade. is reported
to have been bonded and leased to J. P. Maleville, of Grass
Valley, and others. The work performed during the win-
ter resulted in opening ore that runs high in free gold and
gold-bearing sulphides. It is said that 70 tons of this

high-grade ore is ready for shipment. The Sierra Bnttes
mill is operating on high-grade ore. It is reported that
a stamp-mill is to be built thi.s season at the San Luis.

near Sierra City.

The Nonpareil claim, near Alleghany, located two yeai-s

ago by John Marthaler and Lee McCoy, who bonded it

later to the Codd Mines Co. of Reno, has gold ore running
$12 to .$15 per ton. This was found in a 4-ft. vein on
which a 450-ft. adit was driven last winter. The adit is

In-iiig extended, and within the next 150 ft. the serpen-
tine contact is expected to be reached, where high-grade'
ore was found on other properties. The adit will attain

a depth of 3,50 ft. at the contact.

TUOLUMKE COUXTY

(Special Correspondence.)—Operations are soon to be
resumed at the Omega, a small crew of men, under the
direction of Joseph Loney, being already engaged in pre-
])aratorv work. Some retimbering will be done. It is

reported that an examination is to be made of the Porto
Fino property mine for Oakland investors, who have in

contemplation the bonding of the property. Work has
been resumed at the Street mine, near Tuttletown. A gas-

engine and pump are to be put in at Mandieh mine,
on Brown's Flat, the flow of water having increased to

such an extent as to cause a temporai-y suspension of work.
The mine is operated by Dan Mandieh. Suit to recover

•$5550 has been brouglit in the Suiierior Court of this county
against the Big Casino Mining Co., by W. M., S. M., and
J. H. Witt, and D. C. Wan-en, who allege fraud in the

sale of the several thousand shares of stock which they

purchased in Texas from an agent of the company in

1900. The plaintiffs assert that it was represented to

them that flie company owned the mine, which is situated

near Big Oak Flat; that there was no debt on the property,

and that 20 stamps were in oiieration on ore ranging from

.flO to .$17.50 per ton. all of which allegations they declare

were untrue.

Tuolumne. May 0.

COLORADO
Clear Creek County

(Si>ecial Correspondence.)—The Bard Creek M. Co. re-

cently shipped .50 tons of ore from claims on Lincoln moun-
tain, worth .$i50 ])er ton in gold, silver, and lead. The

Clyde B., owned by James Beshears, has shipped 70 tons

of ore, worth from .$45 to $50 per ton in gold. Both the

above-named jjroperties ai-e situated in the new gold camp
of Clear Creek county. Work on a lai^e scale is in i>rog-

ress at the CoiKjueror mine, on Covode, where a 100-toii

concentrator will be built. George Schneider is manager.

Georgetown, May 15.

(Special Correspondence.)—A 0-in. streak of ore has

been uncovered in the Little Mattie mine that shows ore

running as high as 57 oz. gold and 140 oz. silver yter ton.

W. S. Leebrick is manager. A streak of ore S in. wide

lias been encountered in the drift being run on the West
Lake iiiiiu' that is worth 2 oz. gold per ton. There is also

a 3-ft. body of mill ore that is worth $11 per ton in gold

and silver. The New Era mine at Freeland is to be equipped

with a mill having a daily capacity of 60 tons. James

(\nisins. of Freeland. is manager. The Denmark adit of

the Consolidated Vindicator M. Co. is now in 820 ft. An
ore-bearing vein has been intersected, believed to be the

Tom Turk.

Idaho Springs. May 15.
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GiLPix County

(Special ('orrespoiuleiiee. )—Tiie Anchor uiiiie beiiia- ope-

. rated ))y the Xorth American S. & M. ("o., has beeonie a

heavy producer. An average of 2.> tons of snieitiny

OR' is beiny- extracted daily that is worth $30 per ton.

A shipiMcnt of 30 tons of ore from the Haker mine, operated

by Senunens & Co., sampled $.'50 per ton. Operations are

beinjr carried on through the La Crosse adit, connection

having been made with the shaft. The Rover mine lias

been tai<en under bond and lease by J. Pintareili & Co.

A gasoline hoist has been purchased, and now driving is

in progress from the 220- ft. level. The shaft on the Chase

mine has reached about (iOO-ft. depth, and it is to be com-

pleted at 700 ft. The shaft on the Pitt.sbnrg mine is now
down lOtJO ft., and. after i)roviding a sump 20 ft. deep,

driving will be started east and west.

Central City, May 13.

Lake County (Lk.\1)Villk)

The Siwatch adit, in Sugar Jjoaf hill, has reached a

length of 3100 ft. and .should cut the lirst known vein in

400 or 500 ft. more. A large flow of water has been met

;

this is taken to mean jiro.ximity to a vein. In the Dolomite

shaft, in Adelaide park, the drifts are lieing driven steadily

to the east and west. The Cryolite, on Fryer hill, is now
shipping cai-bonate ore. The Ballard, on Breece hill, is

working on a fair orebody, toward the south, and is

shijjping about 35 tons per day. A number of new enter-

prises have been started during the past month and several

old ones have increased their scale of working. The re-

ceipts of ore at the Ijcadville smelters are heavy and the

feeling is general that conilitions are excellent.

The Little Johimy continues to produce very rich gold

ore, many tons having been i)roduced that run over $100

per ton. In the Star mine, on Carbonate hill, les.sees have

found a vein of silver ore running over 100 oz. i)er ton,

while prospecting for zinc carbonate. The old Iron mine
on Carbonate hill has showed some good bodies of zinc car-

bonate as a result of the prospecting which has been going
on there. In the Chrysolite mine, under lease to Kirk White,

a good Ixidy of zinc ore has been found, and regular ship-

ments are being made, and a big body of ore has lieen

blfK'ked out.

PITKIN' CX)UNTY

An event of much importance in Aspen is the unwatei--

ing of the Free Silver shaft of the Smuggler nune. which
was allowed to fill with water fourteen yeai-s ago. Divers

were sent down the shaft and succeeded in starting the

pumps. A large area will be drained by this shaft and its

influence on the whole district will be marked.

The Sas Jlan

The annual meeting of the shareholders in the Frank
Hough mine was held at Denver last week, and steps were

taken toward the re-e<|uipment of the buildings that were
desli-oyed by fire recently. During this sca.son the Revenue
will do most of its work through the 0|>hir adit, but ore will

be sent down to the mill on the Ouray side, and the con-

centrate will be shipped from Ouray. The Mono-Haltic M.
& S. Co., which has been |)lanning to erect a smelter at

Ouray, has made a payment of $.')0,000 on the i)r(«perty.

They have taken over the old Saratoga mill and 50 tons of

niachinei-y was hauled up last autunni. The jn-oposed

smelter is to have a capacity of 2.50 Ions ])er day. The
Primos Chem. Co.. which operates vanadium mines at N'ew-

inire, has ju.st i-eceived ' a new air-conipre.s.sor and will

soon have air-drills at work in its mine, where 100 men
are employed. The disturbed conditionti in Mexico have

lessened the inoduction fif the properties owned there by
the (ieueral Vanadinm Co., so more dependence is being put

on the Colorado mines. (1. B. Pickett has obtained control

of the old Suffolk properties at Opliir and is developing

them. The mill lias 2<l stamps in runniMg order, and twenty

().50-lb. stamps are being icplaced by KHO-lb. ones. Men
are at work on several levels, but the mill has not been

started yet. The Torpedo-Kclipse, which owns 10 claims

in the Sneffels district, hopes to have its mill running within

a couple of months. Ten men are now at work in the No.
4 adit, and work will be started soon in No. 1. The King
mine, near Silverton, has staited work. The lowa-Tigei-
has found a new orebody on its fourth level. It is hoped
that the litigation over the Peerless San Juan may be settled

soon, so that work may he resumed. The mill at the Ledge
Con., which is being enlarged and will start .June 1, will

have a capacity of 4000 tons per month.

Teller County (Cripple Creek)

The Favorite mine, on the southwestern slope of Bull
hill, which was sold in 1000 to W. S. Stratton for .$90,000

and which has long lain idle, has been leased to Howard
Sholts. who has 'incorporated the Cripple Creek Mohawk
Leasing Co. The surface equipment has been reconstructed

and new macliinei'y put in; the second shipment has been
made, and machine-drills are now running on three levels.

A rich ore-shoot has been found in the Flying Cloud mine,
oil the east slo|)e of Bull hill. as.says ranging from $10 to

$100 having been obtained. The production for April of
some of the important Crijjple Cieek mines is given in the

following table

:

Mines. Tons.

Vindicator 3,400

Kl Pa.so 2,750

Isabella 1,3.50

Ajax 1,350

Kindley & Shurtloff 075

Doctor-Jack Pot 4^50

Mary McKinney, main shaft 2.50

The annual meeting of the Doctor-Jack Pot M. Co. will

be held June 14. The (|narterly report of the jjresident,

A. K. Carlton, .shows that 14 sets of lessees are at work,

aiul the royalties paid by them during the last (piarter

amounted to $2561. Cash on hand amounts to $12,789.

Tne decision of the U. S. Court of Appeals in the Work
case has not yet l>een handed down.

IDAHO
Shcshonb County

(Special Correspondence.)—During the last four months
the Caledonia M. Co. has been shipping close to 700 tons

of oi-e per month. Some .shipments sampled 10 to 15%
leail and 100 to 1.50 oz. silver per ton: others contained

Scene in the Coeur d'Alene.

about 39 to 45f, lead and lan (iO to SO oz. silver. Through-

out the mine aie lenses anil small bodies of ore which are

very rich in native silver. Charles McKinnis, the nutnager,

stales that the lower adit-level, which is to tap the vein at

considerable depth below present workings, has been driven

1000 ft. Duiing March, 333 ft. was driven by working

two 8-hr. .shifts. Eventually a concentrating mill will be

built for the Caledonia, though no definite plans have

been made for such a plant.

Kellogg, May H.

(Special Corres|)ondence. )—The National Coppei- M.
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Co., having a group of claims three miles northeast of

Mullan, is believed to have the extension of the Hecla vein.

Some time ago a 400-ft. shaft was sunk on the vein, and

some driving was done from the 200 and 400-ft. stations;

but the excessive flow of water made it necessary to aban-

don work in the shaft. At the collar of the shaft a drift

of 1200 ft. was driven on the vein, the ore being galena

and silver. Later a cross-cut was started to open the vein

far below the adit level. The heading is now in 1500 ft.,

and driving is in progress. The vein will be reached at

4500 ft. from the portal.

The Carbonate Hill group of claims, three miles from
Mullan, is being developed by George H. Martin, D. K.
McDonald, and others of Spokane. They have driven an

adit about 1200 ft., by which 500-ft. depth is attained.

George Houston, of Mullan, states that this group is on

a belt of green chloritic quartzite, associated with several

basic dikes; that ore occurs in coarsely-spaced lines of

sheeting, cutting vertically through the bedding planes.

This zone strikes east and west and is said to be traceable

about 18,000 ft. Nearly 8000 ft. of development has been

done on various properties of the belt, only a small part

of which has been cross-cut work, by which these closely-

spaced lines of sheeting are opened, and by which they

are shown to be filled with siderite, iron pyrite, galena,

and zincblende. Four veins have been intersected by cross-

cutting; the lenses of ore in the veins are 2 to 8 in. wide.

Some of the samples assayed 60% zinc, and showed a good

grade of galena and silver. The Carbonate Hill people are

to set up an air-compressor on the property and work
with power-drills.

Mullan, May 8.

'(Special Correspondence.)—The third vein in the Suc-

cess mine was opened at 100 ft. above the highest cross-

cut and 250 ft. below the surface. It has a width of 15

to 20 ft., and contains lead and zinc ore. The mill level,

which is a cross-cut to the system of veins, is 450 ft. lower

than the other cross-cut referred to. Between the highest

and lowest levels a vast amount of ore is exposed. The
entire output of the mine is concentrated, whereby lead

and zinc concentrates are produced and shipped to seperate

markets. The former product runs 55 to 60% lead and
40 oz. silver, the latter 45% zinc. Shipments amount to

about one carload of concentrate per day. The mill is

being increased in capacity by adding rolls, jigs, and
tables. This property is owned by H. F. Samuels and
associates.

Wallace, May 6.

(Special Correspondence.)—The Northern Light M. Co.

is developing a vein of lead ore which occurs in quartzite

and is situated on Pine creek, two miles west of Wardner.
Open-cuts, two adits, and a shallow shaft are said to have
shown a 5-ft. vein containing about 1 ft. of galena ore of

high grade, and 4 ft. of ore of milling grade. Some
samples assayed 70 to 80% lead, and 17 to 20 oz. silver

per ton. Among those interested in the property are John
H. Nordquist, Rush J. White, William J. Hall, B. N.

Bamett, and Leroy Hooper, all of Wallace. A hoist and
pump are to be put in and the shaft will be sunk 500 feet.

Wardner, May 10.

MONTANA
Deer Lodge County

(Special Correspondence.)—The activity started a few
weeks ago in the Georgetown district still continues, and
now nearly every claim is being worked, some with a good
deal of success. The Venezuela, a property owned by local

people, is the latest to make a discovery of rich ore, and
this has caused an additional rush to the district. The
roads are now in a fair condition and hauling of ore has
been commenced to the Washoe smelter. According to

reports from men who have recently visited the locality,

the different properties have between 400.000 and 500,000
tons of ore ready for shipment. The revival in the dis-

trict results in increasing the trade of the merchants of
Anaconda. Georgetown is twelve miles from the smelter.

Anaconda, May 12.

Lewis and Clark County

(Special Correspondence.)—The first dredge ever put in

operation on the Missouri river has been started up at

Lake Sewell, at the mouth of Magpie gulch, twenty miles

from Helena. The dredge was built by the Magpie De-

velopment Co. at a cost of $150,000, and has a capacity

of 120,000 cu. yd. per month. The money for its con-

struction and operation was put up by California and

Seattle people. The company owns 400 acres of ground,

which is sufficient to furnish work for six years. The

dredge is operated by electricity and is being worked con-

tinuously with three crews of men. The manager of the

company is 0. W. Van der Grift, who formerly was in

charge of the first dredge in Alder gulch.

Helena, May 12.

SiLVERBow County

(Special Correspondence.)—The latter part of July wiQ

witness the completion of the work of shaft-sinking at the

Ophir mine of the Butte Central Copper Co., and W. L.

Credon, the consulting engineer, is of the opinion that ore

of a high grade will be found by driving. Mr. Credon says

there is possibly sufficient silver ore blocked out on the

upper levels to warrant the construction of a concentrator,

but he is not going to advise the erection of such a plant

until he can actually see that there is enough ore to pay

for the concentrator at least three times.

R. M. Atwater, general manager for the Butte & Superior

Copper Co., states that all the money from the sale of

the bonds has been paid into the treasury, and as a result

all of the company's outstanding indebtedness has been

retired. He states the company's finances are now in a

satisfactory condition, and that the problem of building a

concentrator will be taken up in earnest. Shipments are

at the rate of 400 tons of ore per day to the Basin plant,

and the improvements and rearrangement of machinery

there are showing satisfactory results. The recoveries since

the middle of April have been better than at any time

heretofore. The shipments of concentrate during April

exceeded 3000 tons.

Butte, May 12.

NEVADA
Nye County

(Special Correspondence.)—A large interest in the Hali-

fax-Tonopah Mining Co. was sold in Salt Lake last week

by Thomas Keams and David Keith of Salt Lake to F. M.

Smith of California. The board has been reorganized as

follows: President, F. M. Smith; vice-president, Thomas

Keams; treasurer. Christian B. Zabriskie; secretarj-, Frank

J. Westcott; director and resident agent, Malcolm Mae-

donald. The property adjoins the Tonopah-Belmont on

the east and comprises 81.31 acres of patented ground.

Extensive development plans will be undertaken at once.

Tonopah, May 13.

The Mercury Mining Co. is developing a quicksilver

mine at lone, 50 miles south of Austin. A vein of fair-

grade cinnabar ore is found in a rhyolite dike cutting

through a limestone country. The property has been

opened by means of a 700-ft. adit that connects with a

180-ft. shaft. A Scott furnace for distilling the quick-

silver is being provided. Clifford Dennis is superintendent.

Storey County (Virginia City)

The board of directors of the Mexican Mining Co. has

authorized Whitman Symmes, the superintendent, to have

plans prepared for a concentrating mill and cyanide plant,

to purchase the necessary equipment, and proceed with the

construction. Work at the mine during the week ended May

13, is summarized as follows: (1) 2200-ft. level—The north

drift from the northeast drift was extended 31 ft. and tim-

bered; the face is in porphyry, with stringers of quartz,

the rock sampling about $5 per ton, with a few cars run-

ning much higher. (2) 2300-ft. level—North drift No. 2

from east cross-cut was extended 14 ft.; there was mined

from this drift 42 mine cars of ore averaging $18.03 per ton

;

the south drift No. 2 from east cross-cut was extended 12

ft., and from this 50 ears of ore averaged $64.61 per ton.
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(3) 2400-ft. level—North drift from east cross-cut No.

2 was driven 31 ft., making a total length of 416 ft. There

was taken from this drift 84 cars of ore of an average

value of $46.77 per ton; the face is in a porphyry hoi-se

lying next to the hanging wall, and assays $9 per ton; a

west cross-cut was started at end of north drift, toward the

foot-wall; in dri^^ng 9 ft., 22 cars of ore was extracted,

averaging $8.60 per ton. (4) 2500-ft. level—Work was con-

tinued in the raise in ore at end of north drift, which is

partly connected with the 2400 north drift from east cross-

cut No. 2; from this work there was mined 125 cars of ore

averaging $112.83 per ton.

The Con.-Virginia work for the week ended May 12 was

as follows: (1) 1465-ft. level—Jointly with Ophir S. & M.

Co. the south drift, used as an air-way, has been under re-

pair. (2) 1650-ft. level—At 100 ft. from mouth of the east

cross-cut, that was started from the north drift 121 ft. from

the centre of the raise, a north drift was advanced 24 ft.

(3) 1750-ft. level—Worked on third and fourth floors and

extracted 109 cars of ore averaging $12.54 per ton. (4)

ISOO-ft. level—Mined on third floor in stope and extracted

51 cars of ore of an average value of $4.91 per ton. (5)

2450-ft. level—South drift started from north line of mine

was driven 2 ft., total length 282 ft. ; face in porjihyry, with

seams of quartz; at 280 ft. from the mouth of this drift a

cross-cut has been driven 11 ft. west. (6) 2550-ft. level

—

The southwest drift started from the north boundary of

the mine has a total length of 100 ft., the face being in

quartz, giving low assays; there was mined from the above

openings during the week 160 cars of ore, averaging $9.77

per ton ; shipped to Sutro mill, 154 tons of low-grade ore.

The Ophir mine operations for the week ended May 11

were as follows: (1) 2100-ft. level—The main northeast

drift from west cross-cut was started at 200 ft. north from
south boundary of mine, and work was performed on the

third, fourth, fifth, sixth, seventh, eighth, ninth, and eleventh

floors, from which was extracted 362 cars of ore averaging

$39.34 per ton. (2) 2400-ft. level—In southwest drift, at

318 ft. in from its mouth, the west cross-cut was driven 12

ft., the face being in porpliyry. (3) 2500-ft. level—The
east cross-cut from the station cut out at bottom of the

3-compartment winze was driven 13 ft., total length, 107
feet.

OREGON
Josephine County

The smelter of the Almedft Con. Mines Co., at Galice, is

reported in operation. The plant is equipped with a 36 by
72-in. water-jacketed, copper matting furnace that was
designed and built under the direction of Frederic Powell
of Portland. It has the capacity of 100 to 150 tons per day.

One batch of ore from this mine showed as follows, by an-

alysis: Gold, 0.1 oz.; silver, 2.3 oz.; copper, 2.8%; iron,

14.5% ; sulphur, 20.9% ; silica, 57%. Other samplings and
analyses gave 16.5% barium, 26 iron, 28 sulphur, 3.5 cop-

per, 22.9 silica. The property is managed by J. F. Wick-
ham.

UTAH
Juab Countt

(Special Correspondence.)—The Lower Mammoth stock-

holders have voted to increase the capital stock from 250,000
shares to 1,000,000 shares. The increase will be distributed

July 1 in the form of a stock dividend. Recent assess-

ments have been on a basis of 5e. per share. The change
has been made to produce a greater distribution of the stock,

which it is believed will not seriously affect the price per
share. Tintic district shipments for the week were 156
cars. Iron Blossom leading with 31, and Centennial-Eureka
27. Uncle Sam shipped six cars, including two from the

recent discovery made by the Beck Tunnel Co. under their

working agreement.

Eureka, May 15.

Salt Lake Counts'

(Sf)ecial Correspondence.)—J. G. Jacobs has revived his

project of a railroad up Little Cottonwood canyon as far

as Wasatch, which will greatly reduce the cost of bring-

ing ore from the mines at Alta. He says he has ordered

ties and will build the road this year. The Salt Lake Min-

ing & Power Co., which has acquired the old Maxfleld mine

in Big Cottonwood canyon, announces that it will put in

pumping machinerj- and unwater the mine.

Alta, May 13.

Utah County
(Special Correspondence.)—The Eudora Bell, in Amer-

ican Fork canyon, which was operated many years ago as

the Silver Bell by the late Michael Shaughnessy, when it

turned out high-grade silver ore near the surface, will soon

again become a shipper. Between three and four cars of

silver-lead ore, said to run from $75 to $100 per ton, is

ready to go out as soon as the roads open.

American Fork, May 14.

CANADA
British Columbia

(Special Correspondence.) —-The Mother Lode Sheep
Creek M. Co., whose operations on Sheep creek are in

charge of William Wilson, is to erect a small plant this

season, to be equipped with stamps, a tube-mill, and cya-

niding facilities. The machinery is to be operated by
water-power. An aerial tramway, 4000 ft. in length, is

to be erected to carry the ore from the No. 5 cross-cut to

the mill.

Ymir, May 7.

Ontario (Cobalt and Porcupine)

Word has been received of the discovery of a fairly

wide vein, running 124 oz. silver per ton, at Kipling, 30

miles from North Bay, 414 miles from the railroad be-

tween that place and Sudbury. Some sixty claims have

been located.

The trail to Porcupine broke up about May 1, and

travel is now along the right of way of the railroad. The
Brj'dge claim, adjoining the Preston East Dome, has been

sold to New York and European interests for $350,000.

The Hughes claims have been optioned to a French sjm-

dicate on the basis of $250,000 and 10% of the capital

stock. It is hoped that regular trains will be running

into Cobalt by June 15. The bridge over the Porcupine

river is almost completed. The position of the terminus

of the railroad has not yet been definitely fixed, and there

is much speculation as to whether tlie line will eventually

be carried to the Mattagami.

The shipments from Cobalt for the week ending April

29 amounted to 469 tons. La Rose and McKinley-Darragh

leading with three care each. The Crown Reserve, at Kerr
Lake, sent 25 bars of silver bullion, weighing 23,128 oz.,

to England on May 2. A contract has just been made by

this company with the Nova Scotia Cobalt at Peterson lake

to mill the low-grade ore of the Crown Reserve. A wire-

rope tramway will be built to transport the ore. The Coni-

agas paid dividends amounting to $350,000 on May 1.

MEXICO
SiNALOA

(Special Correspondence.)—The Jesus Maria Anexas

mine, at San Jose de Gracia, out some distance from Casal

station, has been closed down, and most of the American

employees have fled from the country, on account of the

prevalence of guerrjlla warfare throughout the State of

Sinaloa. Other mines have closed down, and many Amer-
icans are getting out of the country in anticipation of

more serious conditions. It is reported that, especially at

the smaller towns, and in mining camps, the Insurrectos

are levying tribute on merchants and mining men. Ac-

cording to reports, the Insurrecto bands are vacillating and

unstable, with no definite policy; also, that numerous in-

stances are seen which demonstrate the disloyalty of the

Federal troops. Roy Cohn, of San Francisco, who recently

made his way out from the Jesus Maria mine, came to

Culiacan, thence to Altata, from which place he went by

boat to Mazatlan, where he took passage on another boat

to Guaymas. This illustrates the difficulties of travel at

present, as the railroads in Sinaloa are partly paralyzed.

Mazatlan, May 10.
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Company Reports

INSPIRATION COPPER CO.

The first annual report of this company, covering the

period from the beginning of work in Febrnary 1909 to

January 1, 1911, shows that it has a capital of 1,000,0011

sliares, of a par value of $10, all of which have been issued.

No ore has yet been produced on a woi-king scale, as the

mine is .still in the development stage. The orebody con-

sists of small seams, veinlets. and sometimes small grains

of eoppei' minerals disseminated through siliciHed schist.

This occurs in a bed averaging liw ft. thick, 3-100 ft. long,

and 1400 ft. wide (maximum), overlain by 307 ft. of

leached capping. The ore has been developed by churn-

drilling, the blocks being not ovei' 200 ft. in length and no

ore being allowed outside the lines coiniecting di'iil-holes.

On this basis it is estimated that there are 17.173,000 tons

of an average content of 2.02% copper, and 4.029,000 tons

averaging 1.90% copper, an average of 543,000 tons i)ei'

acre of surface. An experimental mill has been erected to

furnish the data necessary for the construction of the .'5000-

ton mill which is planned. The Inspiration mine is at

Globe, Arizona. The report of Henry Kiiimb, the con-

sulting engineer, Avas reviewed in the Mininy and Sciciiti/ic

Press, April 22.

THE CONSOLIDATED MINING & SMELTING CO. OF
CANADA, LTD.

The fifth annual report of this company, operating mines

and smeltei-s in British Columbia, for the year ended

June .30, 1910, shows that it has an authoiized capital

of 7.j,000 shares of a par value of .$100 each, of which

55,552 have been issned. During the year 487,125 tons of

ore was produced from the six mines owned or leased by

the company (chiefly from the Centre Star, Richmond-

Eureka, and St. Eugene) and was smelted at Trail, yielding:

Gold, oz 137.(114

Silver, oz 2.1l)2.40()

Lead, lb 42..i()S.,Sl(i

Copper, lb 5.974.959

Total valnc, .$5,911,707.

The toal production from 1S94 has been:

Gold, oz . . 9.52.0.50

SUver, oz 16,999,873

Lead, lb 220,872,5.55

Copper, lb 43,453,814

Total value, .$42,040,025.

The receipts from the sale of smelter i)ro<lncts and fioni

leuts was $6,721,408 for the year. The cost of mining,

smelting, and general expense was .$2,708,406 ; the freight

cost was $200,950 ; the cost of development was .$495,770

;

the cost of customs ore, lead, and bullion purchased was

$1,666,504; royalties on ore, depreciation, directors' fees.

and sundry claims amounted to .$235,440: and $1,104,385 is

charged to the ore and smeltei' products in course of treat-

ment at the time of the la.st report, leaving a profit balance

of ,$309,945. This added to the balance on hand at the

beginning of the year gives a balance of $671,011. During

the year the La Plata group near Nelson, and the No. 7

group in the Boundary district, have been purchased, and

it is expected that these will prove a source of future profit.

NEVADA HILLS MINING CO.

The i^eport of this company for the year ending March .'U

shows that 182 tons of ore of an average gross value of

$146 per ton was mined and shipped by the company, while

480 tons of an average gross value of $128 per ton was
shipped by the lessees. The net return on the company's
ore was $21,980, while the royalties received from lessees

amounted to .$13,178, a total of $35,160. The amount of

development during the year was 11,184 ft., the larger po:-

tion of which was done on the Nevada Hills vein-system,

although the Wingfield and Eagle veins were also de-

veloped. It is estimated that 21..500 tons of ore of an

average value of .$3.5 per ton is exposed in the mine, ami

an additional 5000 tons of .$30 ore is on the dump. During

the year the Fairview Eagle M. Co. was purchased by

the Nevada Hills M. Co. on the basis of an exchange of

one share of Nevada Hills stock for each six shares of

Fairview Eagle stock, and for this jmi-jiose tlie authorized

capital of the Nevada Hills M. Co. was increaseil to 1.250.-

000 shares of a par- value of .$5 each. During the year

100,000 shares were sold at 00c. each and 70,000 at 50c.

each, making the total number now ou1stan<liiig 1,001,645.

Dnring the latter part of 1910 plans were made for the

construction of a 20-stamp mill, of an estimated capacity

of 120 tons per day; this is now in course of construction

and is expected to be ready fin' work by August 1911. A
contract has been made with the Pacific Power Co. for

electi'ic power, ami the transmission line should be com-

pleted (luring May. The Nevada Hills M. Co. has advanced

.$40,000 to the power company to be used in the construc-

tion of the transmi.s.sion line, with the agreement that this

sum, with interest at 6%, shall be repaid from the charges

for powei' delivered to the Nevada Hills company. A de-

scription of the mill appeared in the Mining and Scientific

Press toy Ajiril 8. The property is as yet in the develo])-

ment stage, but gives good promise of becoming an import-

ant jiroducer. It is near Fairview, Nevada.

LUCKY TIGER-COMBINATION G. M. CO.

This company, which owns the El Tigre Mining Co., S. A.,

has an authorized capital of 800,000 shares of a par value

of $10 each, of which 715,000 are now outstanding. During

the year the latter company milled 37.140 tons of ore and

shipi)ed to the El Paso .smelter 2307 tons of concentrate

ami 1775 tons of picked ore. The average value of the

oie mined was .$36.57 per ton and was treated at the follow-

ing cost per ton :

Mining $ 2.468

Development 1.9.56

Tramming to mill 0.220

Ore-dressing .3.028

Freight on ore ' 1.134

Management 0.155

Ore exi)ense 0.111

( ioiei-al costs 0.983

Total $10,055

'ss o|)eiating profit 1.222

Net cost $ S.833

The o))erating profit shown above was derived chiefly from

the profits of the company store and the i-ent of dwelling-

houses. The total profit from operations was .$48.5.303. of

wiiich $429,000 was paid in dividends. The ore resen-e

now amounts to 218,280 tons, of which 67,780 tons is al-

ready broken in the stopes. The development to January 1

amounts to 40.708 ft., of which 59.50 ft. was done during

1910. adding 27,.i4fl tons to the reserve. As the company

has jiaid 33 ilividends. a total of .$1.0.53.000. and is now

paying regular monthly dividends at (he rate of 5c. per

share, it is reasonably clear that its financial position is

excellent ; there is little else' in the financial report that

is clear, and the manager's statement that the accoinits are

self-explanatory may be designated as too-sanguine optim-

ism. If the accounts of the Lucky Tiger-Combination G. M.

Co., which has a cai)ital of .$8,000,000. were cleariy sep-

arated from those of the El Tigre AI. Co.. wliich has a

capital of $15,000, nnu-h would be gained: and if the ac-

counts and working costs of the latter were presented in

siu»h a way that they might be mulei-stood with a reason-

able amount of effort, there woidd be no ground for com-

plaint. The accounts of a small mine may he obscure and

complex, for they are not a matter of general interest, and

it nujy not be worth while to go to the expense of |>re.senting

them in an easily intelligible form, but a large and valuable

mine which, like this, is the object of much general interest,

might well set an example in presenting its report in an

intelligible form.
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statement would. Having classified"copper ores into native

copper, oxidized ores, and sulphide ores, it is strange that

this method of classification was not extended to smelting,

giving us the simple melting of the Lake Superior 'mineral,'

the reducing smelting of oxidized ores, and the oxidizing

treatment of sulphide ores. The technology of the smelting

of Lake Superior 'mineral' is not profound, but it has

much value in leading up to a clearer understanding of or-

dinary smelting, and the amount of copper produced in

this way would alone justify brief discussion. The re-

ducing smelting of oxidized ores to black copper is of little

present importance, but a brief discussion of it would be

of much value in throwing light on the oxidizing treatment

of sulphide ores. For the reasons already discussed, the

number of descriptions of plants now in operation is much
smaller than is desirable, but the author has furnished new
illustrations so far as they are available, a relief from the

old diagrams taken from German texts that have been doing

duty in America for the last twenty-five years. The book
is printed on good paper, with a good index, and the typo-

graphical errors are not much more numerous than the em-
ployment of the linotype makes almost unavoidable. Such
obvious errors as 'coneing,' which is repeated several times

on pages 5 and 6, 'sulphides' and 'limestones' on page 91, 'E'

in place of 'K' on page 151, 'unturned' for 'upturned' on
page 450, to cite only a few, might have been eliminated by
more careful proof-reading, and doubtless will be in the

second impression, which may reasonably be expected to

be soon required. The thanks of the metallurgical pro-

fession is due to Mr. Peters for this most welcome and
valuable addition to his unofficial series of monographs on

metallurgy. T. T. R.

The Reid Smelting System

A new and interesting electric furnace is being placed on
the market by Reid, Ltd., with office in the Pennsylvania
building, Philadelphia, Pennsylvania, and a complete test-

ing plant in Newark, New Jersey. This furnace is the in-

vention of J. H. Reid, who spent about six years in its de-

velopment. While the furnace is essentially the same in

design for all classes of*ore, certain features are varied in

accordance with the character of the ore itself. A descrip-

tive catalogue is being distributed by the company. Some
of the many advantageous features claimed for this fur-

nace are as follows : Fusion is unusually quick, taking place

within ten seconds after current is applied. The furnace
can be started and stopped instantly at will, with no pre-

vious preparation and without reference to the charge or

withdrawal of the same. Recovery of the metal content in

both low and high-grade ores is practically complete, it

being demonstrated by analysis of the various slags that

they show about 0.1% of metal. It is estimated that the

heat attained by the Reid electric furnace is over 6000°r.
This is a much higher temperature than can be obtained
in a blast-furnace. The manufacturers claim that the ex-

tremely high heat results in the production of a metal of
great purity and avoids necessity for more than one refin-

ing, it then being within a small fraction of 100% pure.
No preliminary treatment except crushing is considered
necessary. Ore is taken from the mine, crushed, and fed
to the furnace. No fluxes of any kind are used. Furnace
linings are unnecessary, as in the Reid furnace the charge
does not come in contact with the walls. By an ingenious
arrangement the fumes and vapor from the ore are drawn
off as they form and passed to condensers where by-
products are recovered. 'The furnace is automatic in opera-
tion and control. The electric current is regulated within
any required limit. Thus the heat intensity and volume are
governed as desired. It is claimed that this electric fur-
nace will be of particular advantage for treating small
outputs, as the furnace itself can be supplied in small
sizes. It is the intention of Reid, Ltd., to license users
of the furnaces, royalties being based on tonnage treated.

The operating expense will depend entirely upon the cost
of the electric current.

Market Reports

LOCAL METAL PRICES.
San Francisco, May 18.

Antimony 12—1^0
! QulcksUver (flask) 48.60

Electrolytic Copper 14-16Hc j
Tin 45—46}^

Pig Lead 4.76—6.70c I Spelter 7—TJ^c
Z.nc dust, 1400 lb. casks, per 100 lb., small lots $9.50—9.75; large (7.60—8.60

METAL PRICES.
By wire from New York.

Average dally prices in cents per pound.

Date,

May 11
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EDITORIAL

WATER sufficient to supply San Francisco for nearly

three yeai's is to be stored back of the great Cala-

veras dam recently begun by the Spring Valley Water

Company.

EXAMINATION and certification of men trained for

mine-rescue work, with a view to their temporary em-

ployment in emergencies, has been undertaken by the

l'nite<l States Bureau of Mines.

A SPECIAL committee of the American Institute of

Mining Engineers, consisting of Charles F. Rand,

Arthui- L. Walker, Joseph W. Richards, E. G. Spilsbury,

and Karl Eilers, has been appointed to study the question of

organizing local sections of the Institute.

LOCAL meetings of the American Mining Congress have

been lield at Portland on May 1(). 17, and IS, and at

Seattle on May 20; the meeting at Portland being for the

purpose of organizing an Oregon chapter of the parent

Society.

SALTING is believed to be responsible for a loss 'of

.$7o,00() sustained by Sacramento investors in the

Bonnie Brier Mining Company; another example of the

advisability of ha\ing a thorough investigation by com.pe-

tent engineers before investing.

HEROIC treatment was recently given to the new build-

ing of the E. I. du Pont de Nemours Powder Company

in Baltimore, when, to demon.strate to the undei-writei-s the

ti reproof character of the building, a tire was kindled with-

in it, the doors closed, and the building left to burn if it

would.

MYSTERY deep and dark shrouds the e.xpedition that

sailed from San Francisco on the schooner Eureka,

early in May, for Central America. "Investigation of

mining properties in Honduras" hardly necessitates char-

tering a ship, and thei-e is a suspicion abroad that the

motive for the expedition lies rather in the lure of buried

treasure or the glint of filibusters' gold.

DISCOVERY of oil at Carlyle. Illinois, iias increased

the respect in which oil-men have held the work of the

State Geological Survey. Leases were taken and wells

drilled on the strength of the structure as shown in Bulletin

16, and a new lield brought in. Mr. F. W. DeWolf, Mr.

R. S. Blatchley, and their associates, are to be congratulated

on this quick i)roof of their good work.

AS a result of an agreement between the Western Union

and Anglo-American cable companies, the rate upon

non-code messages which may be sub,jected to a delay of

twenty-four houre or less has been reduced to one-half that

formerly charged. This step toward the final taking-over

of the latter company by the former, is a welcome addition

to the increased facilities afforded by the use of 'day

letters.'
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ASSIGNMENT of rooms in the Customs House and Ap-

praisers Building in San Francisco to the Bureau of

Mines is taken as a welcome illustration that the metal

mines of the West are hereafter to receive some attention

from that Bureau. The excellent work already undertaken

in the coalfields has the general endorsement of mining

men, hut there is a widespread feeling that metal mining

problems should also be investigated.

EXCELLENT work is done at the Eagle-Shawmut mine

in Tuolumne county by the Edwards furnace, where it

is used in roasting a sulphide concentrate preliminary to

concentration. The ore is roasted to 1/2% S with a con-

sumption of 18 gallons of fuel-oil per ton and repair costs

of but y2C. per ton. The furnace has a working capacity

of seven tons, and when all the work is done on it the

total cost is approximately $1 per ton.

THE controversy between German and American potash

interests has been settled, and according to the new

agreement the Americans will draw their total supjjly from

the German syndicate during the five and one-half years

which the arrangement is to last, at prices fixed by the Ger-

man potash regulations. Unless the difficulties with the

Schmidtmann group of firms are settled, the syndicate will

take upon itself the solution of the remaining questions.

GRAFTING would soon become dangerous as well as

difficult if company officials would all follow the ex-

ample of Mr. S. P. Eastman of the Spring Valley Water

Company. Being approached by an assessor with a pro-

posal to reduce the annual taxes of the company $50,000 in

return for a bribe of $25,000, Mr. Eastman laid a trap that

resulted in the official being arrested with the marked bills

in his possession. It is thus made clear that in the case

of the larger corporations at least, a determined officer can

protect his stockholders and the public too. if he really

wishes to do so.

MUCH is heard nowadays of 'dollar diplomacy,' and

while this excites little admiration as an ideal stand-

ard of foreign relations, yet it has its value in indicating

that intelligent effort is now being applied to the securing

of wider markets for American products. An excellent

example of this is seen in the recent action of the Depart-

ment of State in extending to the Commercial Bureau Com-
pany permission to supply each consulate with a filing

cabinet filled with cards giving brief abstracts of the cata-

logues of American manufacturers, printed in the appro-

priate foreign language. Consulates have heretofore kept

files of catalogues in an unsystematic fashion, but these

were of comparatively little service to the foreign enquirer.

The systematic and complete service thus afforded should

result in much good; and it is noteworthy that the in-

creased facilities are secured at no cost to the Government.

VOLATILIZATION of gold at high temperatures is a

well known fact, but there is a tendency to Exaggerate

its importance. In the roasting of gold precipitates and

telluride ores even the mechanical losses may be kept very

low by careful conduct of the operation. This is emphasized

by the results cited by Mr. J. W. Hutchinson in the part of

his description of the operation of the Goldfield Consoli-

dated mill which we print this week. In smelting the

briquetted precipitate from the refinery in a small blast-

furnace, it was found that the loss in the flue-dust amounted
to one-eighth of one per cent of the precious metals, prac-

tically all of which was aftei-ward recovered. The fine ma-
terial caught by filtering the escaping gases through bags
had a value of only $20 per ton, while the ordinary flue-

dust had a value of $2500 per ton. The recovery is there-

fore complete from a commercial standpoint. In roasting

Cripple Creek ores the usual loss in the flue-dust is one

per cent, most of which is afterward recovered.

LIGNITE was discussed in an address before the Ameri-

can Philosophical Society, May 5, by Mr. J. A. Holmes.

As is well known the Western and Southern States con-

tain immense quantities of this low-grade fuel. The out-

look for its utilization lies in further development of the

gas-producer, in design of special boilers and fire-boxes,

and in briquetting. In the first two lines rapid progress

is being made. The excellent work of Mr. Lewis Skinner

at the Western Chemical Company's works at Denver has

done much to popularize the use of lignite in producers.

At the Bureau of Mines testing station at Pittsburg, Mr.

Holmes says that California, North Dakota, and Texas

lignites have been briquetted by pressure alone. This

elimination of an artificial binder marks an important

step in advance, and with other improvements under way

largely increases the value of lignite deposits.

COLORADO members of the American Mining Congress

are to be congratulated on the results of their legisla-

tive campaign. Among other things endorsed by them and

passed by the legislature were bills providing for a new

system of mine taxation, cooperative mine drainage, facili-

tating punishment of ore-thieves, increasing the appropria-

tion for the State Geological Survey, and an appropriation

for completion of the testing-plant at the State School of

Mines. Smelting and sampling companies were also made

public-utility corporations. There is sharp difference of

opinion as to whether this will prove to be a good or a bad

move, and probably experience alone will settle the matter.

The main fight of the session, so far as mining men were

concerned, was over mine taxation. In the bill finally

adopted three principles were established: (1) if mines are

to be assessed on production the net and not the gross re-

turn should be taken as the basis; (2) non-producing prop-

erty should be assessed much lower than is now the case

locally; (3) mine improvements should be assessed in ac-

cordance with some simple and easily apjilied rule that will

give the actual value of such improvements. The bill em-

bodying these is now before the Governor for signature.

Mine taxation involves many intricate problems, but cer-

tainly the surface ground should be taxed only on the basis

of its value for the uses to wliich it is applied, and appar-

ently the most just form of taxation that can be applied to

ore is some form of production tax. Ore is comparable

rather to a crop of timber or grain than to money stored

in banks or cotton in warehouses.

Association of State Geologists

The annual meeting of the Association of State Geolo-

gists, and the attendant conferences with officers of the

United States Geological Survey, the Bureau of Mines, and

the Bureau of Soils, has come to be an event of general

importance. Not only do these meetings promote acquaint-

ance and forestall friction, but they are occasions for im-

portant exchanges of infoimation as to methods. The

officers of geological surveys have many problems of ad-

ministration such as are not discussed in textbooks or

school-room lectures, and the experience of one is appro-

priately available for all. At the recent meeting in Wash-

ington the conference with the Director of the United States

Geological Survey was concerned mainly with allotment of

funds for cooperative work, but time was found for dis-

cussion of the duties of sun-eys in the matter of educating

people to use survey results, and the conditions under which
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official prospecting should be undertaken. The session of

the Association itself was devoted to discussion of methods

of filing and indexing data, of making exhibits, and similar

routine niattere. Broader questions of policy came up in

the effort to determine how far a Survey may wisely depart

from the field of geology, and to what extent it should ad-

vertise. Engineers who have kept informed as to the work

of Geological Surveys as they have developed in the United

States, recognize that their scope has broadened until in

most States the Survey has become practically a bureau for

scientific investigation of mineral resources and for pro-

moting their development. In the latter phase of their

work Surveys in the United States liave not used the ac-

cepted channels of publicity as have similar organizations

in Canada, Australia, and elsewhere. If it is a good thing

to advertise the resources of a State, it is certainly proper

to do it as effectively as po.ssible. While, owing to limita-

tions as to funds, the State Surveys have not always been

able to command the highest talent, they are doing a truly

enormous amount of good work and their resources are

neither sufficiently known nor utilized by mining engineers.

We hope the Association will effect a change in this among

other particulars.

Peace in Mexico

Peace has been proclaimed in Mexico, with the mider-

Htanding that President Diaz and Vice-President CoiTal

shall resign, and Senor de la Barra, who becomes president

ad interim, will proceed at once to restore railroad and

telegraphic service and to indemnify the losses incurred by

non-combatants during tlie insun-ection. But a pha.se of

the situation that is of the gravest import is forcibly em-

phasized by the slaughter of 200 inoffensive Chinese at

Torreon by the rebel troops. The telegraphic reix)rts in-

dicate clearly that the rebel leaders were unable to hold

their men under control, so that they ran amuck like sav-

ages. To declare peace is easier than to secure peace, and

unless there is a strong and steady hand in control it is

likely that conditions in Mexico during the next few months

will not be so tranquil as the best interests of all demand.

The 'rebel army* is far from being a unit, the obedience

which the scattered commands show to any central authority

is but shadowy, and tiieir i)acification is likely to prove a

slow ta.sk. Certain high-minded jounials have deplored as

sordid the argument tiiat the commercial interests of for-

eigners in Mexico are of too great importance to permit an

indefinite prolongation of disturbed conditions. This is

wide of the truth; the damage to foreign investments is but

an index of the vastly greater damage to the domestic m-
terests of the Mexican republic. General Sherman is re-

ported to have said "War is hell." It is not only that, but

it is also foolish. To involve a comitry in domestic war to

settle political questions, e.xcept of vital importance, is a

proceeding on a par in intelligence with the setting on fire

of a house in order to rid it of rats. The United States and

Great Britain have agreed by treaty not to war with each

other, even on questions involving national honor, and it is

likely that the United States will make similar agreements

with France and Germany. When questions of national

honor can be settled by arbitration, political questions

should be settled by less destructive methods than those of

warfare. That there has been an insurrection is a blot

upon the fair name of Mexico; its fjersistence will be a

national disgrace. A firm hand is needed to grasp the tiller

of the Ship of State. Seiior Francesco I. Madero has

shown that he i)os.ses.ses many high qualities, but he is con-

fronted by a most difficult task, and the future must show
whether he is the strong leader needed to meet the demands
of the hour.

Chlorination Versus Cyanidation

The announcement that the chlorination plant of the Port-

land Gold Mining Company at Colorado Springs is to be

converted into a cyanide plant, is an interesting and sig-

nificant event in the protracted controversy as to whether

chlorination or cyanidation is better adapted to the treat-

ment of telluride ores; and must be a source of gratification

to Mr. Philip Argall, who has so repeatedly urged the

superior advantages of the cyanide process in the treat-

ment of these ores. The Colorado City plant of the United

States Reduction & Refining Company is now the only one

using the chlorination process to treat Cripple Creek ores;

and, indeed, the only large and important plant in the

United States which is now using this process. It is reason-

able to expect that at no distant date this also will be so con-

verted as to emploj- only the cyanide process, which the

same company has long been using in the treatment of tail-

ing. But to infer from these changes that the employment

of the chlorination process in the beginning was ill-advised,

is not justified by a careful consideration of the conditions

existing at the time when the plants were built. The cyanide

process of 1911 is better suited to such ores than chlorina-

tion; but the cyanide process of that earlier date was not.

Since the discovery of Cripple Creek radical and sweeping

improvements have been made in cyanidation, while the

chlorination process has been but little ciianged. The for-

mer has advanced with rapid strides, the latter has done

little more than mark time, and has now dropped to the

rear. The manufacture of caustic soda as a by-product did

not prove so profitable an adjunct as was once hoped; and,

except in tiie largest plants, the making of a by-product is

generally likely to prove more a source of annoyance than

profit. A plant where the efforts of all concerned are con-

centrated on doing one thing as well as possible, will in

the end prove most successful, as well as most simple. The

use of chlorine as solvent for gold, agitating the ore in hori-

zontal rotating barrels, was first successfully practised at

the Haile gold mine in. North Carolina, when the southern

Appalachian goldfields were still of great importance. It

afterward was applied in Colorado, California, and Mon-

tana, and its good record permits it to honorably retire.

It is a curious fact that, despite the modern free inter-

change of information, practice at two such similar dis-

tricts as Cripple Creek and Kalgoorlie, has developed with so

large a degree of independence. The Anierican metallurgists

have been ready, however, to utilize the best features that

have been developed in Australian practice; the Edwards

furnace, for example. The use of bromo-cyanide, whieli

met with approval in Australia at first, but now is falling

out of favor, has been frowned on in Cripple Creek, an

early attempt to use bromine having failed completely.

However, its more recent application at the Goldfield Con-

solidated mill may in time lead to a successful utilization

of the vigorous oxidizing power of bromo-cyanide. That

reagent has so far exhibited the faults of its virtues and

its vigorous oxidation has led to so high an operating cost

that its use was unprofitable. The resulting situation was

similar to that of the eminent surgeon, whose operation was

completely successful though the patient unfortunately died.

The steady decrease in the grade of the ore has brought

Cripple Creek metallurgists face to face with a vital prob-

lem. The splendid work of the Golden Cycle mill is an ex-

cellent example of the way the present situation is being

met, but the pressing need of the immediate future is to

treat the low-grade ores, without roasting, at the mines.

Important work has been and is being done by the Port-

land and other companies to solve this problem, and we

may confidently continue to look to Cripple Creek for

marked advance in fhe art of cyanidation.
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Operation of the Goldfield

Consolidated Mill

By J. W. Hutchinson

(Continued from page 686.)

Precipitation

The solution from tlie Buttei-s filter is claritied in three

36 by 36-in. 60-franie Perrin presses, which are fed by

one 4-in. Morris ceiitrifuofal pump, direct-connected to a

motor. They have the eajjacity to clarify 2000 tons of

filtered solution per day, equivalent to 1300 lb. of solution

per square foot of filter-surface. To this ojieration must

be accredited part of the success obtained here with zinc-

dust precipitation. At times it has been necessary to pass

part of the solution to the precipitation-tanks without clar-

ification, and each time it has resulted in a precipitated

solution of high metal content. The high-grade solution

from the concentrate plant is clarified in a similar press

and precipitated in the mill presses. The solution from

the clarifying-presses gravitates to three 28 by 8-ft. red-

wood tanks, two of which are for the mill and one for the

concentrate-plant solution. The usual Merrill equipment

is used for feeding and enudsifving the zinc-dust, which

gravitates through 1-in. rubber hose to the suction pipes

of two 7 by 9-in. Aldrich i)unips, which deliver the solu-

tion and zinc-dust to four 30-frame, 48-in. triangular Mer-

rill precipitation-presses. These iires.ses have 1080 sq. ft.

of filter-surface and 140 cu. ft. of storage for precipitate,

equivalent here to 1.0 tons solution per square foot of

filter per day. and to ^ cu. ft. of storage per pound of

daily precipitate. Each press, when tilled at a pressure

not exceeding 5 lb. per square inch, will hold approximately

2500 lb. of precipitate containing 30% H„0.

In figuring )ireeipitating equipment for silver ores, the

filter-surface is not the only consideration, as can be seen

from the following instance. In evolving a process for

treating a high-grade silver-gold «re, it was decided to

precipitate 600 tons of solution from 120 tons of ore.

The equipment, which a zinc-dust process company agreed

to furnish, contained 384 sq. ft. of filter-surface, which

would have been satisfactory for filtering. The storage-

room in this equipment amounted to 32 cu. ft. The amount
of daily precipitate at this plant is estimated at 400 lb.

It can readily be seen that had this equipment been put

in it would have been necessary to clean the presses every

fifth day. It was finally decided to put in 800 sq. ft. of

filter-surface and 70 cu. ft. of storage, and clean up three

times per month. It .seems that it would be advisable for

the patentees of precipitating-])i-esses to design a special

press for silver ores with a greater projjortion of storage

room to filter-surface than the standard press in use has.

It has been found necessary here not to allow the pressure

to exceed 5 lb. per square inch ; at a higher pressure the

precipitate has a tendency to cake, which prevents the

inflowing solution from filtering through the excess zinc-

dust and being precipitated. This experience is in direct

contradiction to the theory that precipitation is complete

in the pipe-line, but it has not been possible here to cor-

roborate this. After cleaning the presses, in order to in-

sure satisfactory precipitation, it is necessary to use \/,, lb.

of zinc dust with the fii-st 250 tons pumped through the

presses. After the filter-cloths have been coated with this

excess zinc, the amount used varies from Vs fo V., lb. per
ton of solution. During the first T8 months oi)eration the

plant was supplied with most inferior zinc dust, which
resulted in a high consumption of this chemical, as can
be seen by referring to the subjoined table. In the latter

part of 1910 it was decided to have this commodity shipped
in metal-lined cases, similar to the cyanide package. The
beneficial effect was immediate, and although the fii-st co.st

is 14c. per pound higher than the quotations for barrel

packages, the consumption of zinc dust is reduced enough

to offset this expense many times.

At the beginning of operations the strong and weak solu-

tions were precipitated in .separate presses. During this

time the total zinc in the precipitate averaged over 30%.

It was decided later to pump the strong solution, which

titrates 4.5 lb. KCN and averages IV2 oz. gold per ton,

through the weak-solution presses. By doing this the zinc

lias been reduced to 15%, and no more zinc dust is re-

quired to precipitate the IV^-oz. solution than is used on

the mill-solution. This is one reason why it is believed

here that the condition of the press is more important for

efficient precipitation than length of pipe-line. Since the

metal-lined zinc-dust package has been used, three presses

are kept in constant operation, and the fourth cut-in only

at the beginning of the bi-weekly clean-up. The clean-up

car, which is steam-jacketed, runs on rails underneath the

presses, as shown in the sketch. This change was made

in order to avoid handling or transferring the precipitate,

and is very satisfactory. Six hours are required for two

men to clean a press and have it ready for operation. The

work of cleaning is done by the refinery crew, which con-

sists of three shifts of two men each. All filter-cloths for

the clarifying and precipitating-presses are cut by the

filter operatoi-s who have some little time during each cycle

for this work. A double thickness of twill is used for

filtering; when the outside cloth becomes worn, it is taken

off. burned, and added to the precipitate.

The efficiency of this method of precipitation is shown

in the following table

:

1911. 1910. 1909.

Value of Mill Solution— Oz. Au. Oz. Au. Oz. Au.

Before precipitation 0.200 0.200 0.2.30

After precipitation 0.003 0.004 0.005

Percentage of recovery 98.5 98.0 97.8

Value of Concentrate

Plant Solution—
Before precipitation 1.56 1.22 1.40

After precipitation 0.014 0.016 0.017

Percentage of recovery 99.0 98.7 98.8

In the cost of precipitating is included the power re-

quired to elevate the .solution to the press-room and the

total cost of operating the clarifying-presses. The latter

may seem unjust to the zinc-dust precipitation, but since

it is a detail absolutely essential to the successful operation

of this method, it should be charged against it. The solu-

tion from the filters, although apparently clear, contains

a minute amount of flocculent slime which would cause the

pressure in the precipitating-presses to rise if it were al-

lowed to pass to them. In addition, the unclarified solution

would jirecipitate, from a physical standpoint, on zinc-

shaving, and as stated, it is thought here this cost is prop-

erly charged against the precipitation. The following fable

shows the cost, including cleaning-up and items mentioned

above

:

1913. 1910. 1909.

Tonnage 850 850 600

Cents. Cents. C^nt*:.

Labor 1.0 O.t 1.3

Supplies 4.9 8.T 9.0

Power 1.4 1.4 1.7

Total 7.3 n.« 12.0

In spite of the fact that the heat was so intense it warped

12-in. I-beams, destroyed part of the steel structure of

the press building, and burned the zinc in the presses, they

passed through the refinery- fire without damage, yielded

11,000 oz. of gold which they contained, withont loss, and

were in operation four days after the disaster.

MEIiTING

The melting-room, as originally designed, contained a

double-muffle drying-furnace and four Faber du Faur tilt-

ing furnaces for treating this precipitate. Apparently not

enough experimental work was done on this part of the

treatment while engaged in making the design for the
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plant. The process as outlined consisted of uiti-e roast-

ing the precipitate, with subsequent melting in the tilting

furnaces. The bullion from this method averaged about

250 fine in gold and .silvei-. The analysis given will explain

why. Later, acid-treating tanks were put in, Avhich mate-

lially reduced the amount of precipitate to be uielted, and

by the addition of pyritic concentrate to the flux, enough

copper and lead were converted to matte to raise the grade

of the bullion to 42') fine, gold and silver. The following

is a typical analysis of the bullion originally made at the

l'l8nt- Percent.

Au 34.87

Ag 5.75

Cu 40.50

Pb 12.95

Zn :5.48

Cd 1.31

Fe O.IS

Mn Trace

As 0.10

Sb 0.15

Bi 0.07

Ni 0.16

Co 0.03

Te 0.39

S 0.10

The process was unsatisfactory from every standpoint, as

the coinparafive tables below will show. The fire, which

originated in this uielting-roora, through the

failure of a defective bushing in the fuel-

line, made it im|)erative to go ahead with

work which had long been planned but post-

poned on account of other work which

seemed more necessary. Much work was
done with a view of finding some wet

metho<l which could be economically applied

to the precij>itate. The large amount of

base metals made the co.st of reagents pro-

hibitive. Klectrolytic parting of the base

bullion would have nuide it neces,sary to

carry a large stock of silver in order to se-

cure the correct i)roportion of silver to gold

for rapid parting. This idea was aban-
done<l on account of tlie high cost. Cupel-
lation of the briquetted precipitate, as prac-

tised at the Honiestakc, was. impossible on

account of the high percentage of copper.
Laboratory work with a modification of the

Tavener process, in which enough sulphur
obtained from concentrate was added to

matte the copper, yielded a clean lead bul-

lion, and low-grade slag and nuitte. The
cupellation of this base bullion left a gold

bullion carrying approxinuitely .S.j0 parts

gold and HO parts silver.

About the time it had lieeu decided to briquette the i>re-

cipitate with litharge and concentrate and .smelt in a small

reverberatory with suitable flux. Henry Hansen, the mill

sufMirintendenl of the I'ittsburg Silver Peak Co.. at Blair.

Xevada. told me of some experiments which he had been

making witli a small blast-furnace for smelting his bri-

quetted [)recipitate. The refining process at that mill was
at that time similar to Homestake practice. He had found
the smelting of the briquetted material in the cupels a

tedious operation, and had made some tests in a small blast-

furnace which he was using for cleaning his cupel slags

and for other clean-up work. The bullion from this fur-

nace was cupelled, and the total time and expen.se of n)elt-

ing were reduced inafe?-ially.

Smelting precipitate containing 40<^ copper on a lead

basis did not sound very attractive as blast-funiacc work
at first, but after cxp(^rimenting here it was decided it could

be done very efllciently and economically. The precipitate

is now treated in the following manner: The upper floor

of the refinery is connected with the precipitating-rooni by
a .30-in. gauge track with branches to each of tlic four

presses. The steam-jacketed clean-up car is run underneath
the press to be cleaned, the precipitate is dropped into it

and hoisted to the refinery, where the total weight is deter-

mined on platform scales. After deducting the weight of
the car and the moi.sture. flu.xes are added in the following-

proportion :

Parts.

Dry precipitate 100

Litharge , 100 to 125
Blanket concentrate (S 35%, SiO, 30%) . . (iO to 70

Flue-dust and floor sweepings in quantities to reduce the

moisture to approximately 9 per cent.

The admixture of [)recipitate and fluxes in the car pas.ses

to a hydraulic elevator which delivei-s it at the feed-hopper
of a two-mould Boyd press. This press was purchased from
the Selby Smelting & Lead (^o. and has a rated capacity

of 30 tons in 24 houi-s. The dies have been changed to

make a circular brick 41/2 in. diam. and 3 in. thick, since

the rectangidar one was too large and unwieldy for use.

Two men have no dilTiculty in fluxing and bri(iuetfing 2000
lb. of precipitate in S hours. One man feeds the jjress and
the otiier receives the briquettes on rectangular trays, which

are stacked in jacketed drying-carts and allowed to dry for

4.S hoin-s. Steam was used for drying during the winter

when th? heating pl.int was in operation. Having an excess

of air. it was decided to heat it in one of the muffles of

the drying-furnace, and allow the heated air to circulate

through the trays of hrif|uettes. This arrangement is very

-ir¥ i^ + Jt *^ * *^ t > ^ ^—» ^f-
srr^M jiKfrrr Cftm

%%%%xx%%%M%i%%ivat^^

MKRRILI., PRESS AND CLEAN-UP CAR.

.satisfactory and is more ecoiuimical than the use of steam

jackets.

The coke-bin is situated on this floor of the refinery and

the coke can be shoveled to the furnaces with no extra

handling. The blast-furnaces are of the cylindrical type.

20 inches in <liameter at the tuyere line with riveted steel

jackets, and provided with a removable curb, mounted on

wheels. The jackets are airanged to be susi)ended from

]5-in. J-beams which pass through the coiiciete retaining-

wall. A Connersville blower direct-connected to a 10-hp.

motor supplies a blast of 3 oz. per square inch for both

blast-furnaces and the double FiUglish cupelling-furnace.

This lilower has a capacity of 10 cu. ft. of air per revolu-

tion and is operated at present at 250 r.p.m. Arrange-

ments ai-e being nuide to reduce the speed, as the supply

is in excess of the amount required. The gases from all

furnaces i)ass to a dust-chamhei- which contains 2700 cu. ft.

There are nine take-out hoppers inside the building thi-ough

which the flue-du.st is drawn after eacli melt. The product

recovered from the flue never exceeds 400 lb., and contains

less than .if.500 in gold from a total valiu' in the melt of
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$400,000. In order to prove beyond question that gold was

not escaping, an 8-in. Sturtevant exhaust fan was connected

to the vertical stack and tlie gases filtered through muslin

bags. The dust and fume collected from two separate tests

of an hour's duration amounted in both cases to less than

5 lb., and assayed 1 oz. per ton.

The following analysis will give an idea of the baseness

of the precipitate to be smelted

:

1911. 1910. 1909.

Per cent. Per cent. Per cent

Au . . .
.

, 21.50 8.75 13.43

Ag 3.00 1.14 2.13

Cu 39.80 21.59 22.85

Pb 4.60 28.58 6.86

Zn " 15.50 12.57 32.50

Cd 0.94

Fe 0.18

Mn Trace ....

As 0.06

Sb 0.11

Bi 0.02

Ni 0.08

Co '

. .

.

Trace

Te 2.12

S 1.38

P 0.017

SiO 1.54

CO, 2.74

Soluble alkaline salts 0.74 ....

Moi.sture (105°C) 1.25

<^ombined water 3.19 ....

The furnaces are 'blown-in' in the following manner:
A wood fire is built in the crucible, the blast turned on, and
wood thrown in from the charging floor until the crucible

and lead-well are cherry red. A few charges of coke are

added and the blast maintained until the whole charge is

white-hot. The blast is then cut off and about 500 lb. of
pig lead fed in to fill the crucible. The siphon is kept
plugged with brasque in order to fill the crucible and float

the ashes, charcoal, etc., which are raked out and subse-

quently returned to tlie furnace. When these have been
removed the sijjhon is opened and blank charges of coke
and slag are fed until the furnace is half full. This opera-

tion requires about 2 hours. By filling the furnace with
these blank charges a bed is made for the first charge of
briquettes, which prevents dusting. Wlien the furnaces are

ready, the following cliarge is fed

:

Lb.

Briquettes 160
Old slag 40
Borax 10

Cupel bottoms 10
Iron (oxidized) 5
Coke 25

With the exception of one run, when tlie slag contained

15% Zn, and became too pasty to work well. 24 hours is

required to smelt 16,000 lb. of briquettes. The lead bul-

lion contains approximately 20% gold and silver and 1%
copper, which makes the lead-wells 'mushy.' In order to

keep them open it is necessary to pa.ss a hot iron rod through

the siphon. The matte-fall is about one-third of the weight

of the briquettes and i.s collected in a portable settler,

from which the slag overflows into pots. The matte from
tlie precipitate-run contains approximately 20% Pb, 50 oz.

Au, and 200 oz. Ag i)er ton. This is stored until a suffi-

cient quantity is on hand to make a separate run. The cru-

cible of one furnace is then filled with brasque, and the

furnace operated as a copper furnace. The separation of

lead and matte is made in the portable settler. This opera-

tion reduces the lead in the matte to 10% and the gold to

3 oz. By roasting this product and leaching the copper
and silver with H.SO^ it has been found possible to avoid

shipping it, and a small plant will soon be erected for this

j)urpose. When the slag becomes too 'zincy' for further

use, it is either discarded or shipped to the smelter, accord-

ing to the value.

The composition of the slag is as follows:

Per cent.

Insoluble 24.8

FeO 26.3

CaO 5.5

ZnO 12.3

Pb 6.5

Cu 1.3

Soluble silicates and borates undetermined

:

gold, 1.2 oz. per ton.

Cupellation of the lead bullion is accomplished in a

double English cupelling-furnace having removable tests,

3I/2 by 214 ft. and 7 in. deep. The cupels are made of

three parts cement and one })art limestone; the latter is

crushed to jjass 6 mesh and the fine screened through 20
mesh and discarded. They are seasoned for six weeks before

using and last for one run, cupelling approximately 4000

lb. lead bullion, after which they are broken up and fed to

the blast-furnace with the next precipitate run. Thirty

hours is required to cupel 8000 lb. lead bullion, during

which time 25 barrels of oil is consumed. The litharge is

caught in small ladles and examined for beads of bullion

before it is sent to the grinding-room. Should any appear

it is returned to the cupels. In finishing the cuiiellatiou

it is necessaiy to add about 200 lb. of pig lead to each cupel

in order to remove the remaining base. After the last matte

and litharge have been floated off, the heat is raised and

tlie blast increased for 20 min. to oxidize the film of base

which cannot be removed mechanically. W^hen oxidation

is complete, the gold bullion is granulated by pouring into

metal tubs filled with water. The material is then dried

and melted with nitre and borax in a No. 60 Steele-Har\-ey

tilting funiaee. The bars thus produced, averaging 930

gold and silver, are shipped to the Selby Smelting & Lead

Co. for further refining. Approximately 5% of the total

lead used is lost. The matte and slag account for the greater

])art of this and the cupellation losses for the rest. The

lithai^e recovered from the cupels is broken in a 4 by 6-in.

Dodge crusher and pulverized to 20 mesh in a set of 7 by

Consumption of Chemicals and Cost of Converting KAuCN, into Fine Gold

Consumption
KCN
Lime
Zinc dust
Lead acetate
Litharge
Pig lead
Lb. dry ppt. produced.

Cost of
Precipitating
Melting [[[[[[

Shipping bullion
Mint charge for refining base buliion
Total cost ppt. melt, and marketing

^Per
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PLAN AND CROSS-SECTION OF RKFINERY, GOLDFIBLD CONSOLIDATED.

14-in. rolls and used for fluxiiij^' the precipitate from the

next clean-up.

The cut above shows the refinerj' in plan and cross-section.

In order to make it the more easily uiidei-stood. the names
of the more important features have been placed on the

(lrawin<r. and it will therefore not be necessary to give any
further description. The buildinpr is a steel frame covered

with wire netting and portland cement plaster. Concrete

was used liberally in constructing floors and foundations,

and it is ns nearly fireproof as such a building may be

made.

It is not intended to give the ini|)ression that the process

is perfect, and that the usual amount of 'grief has not
Iwen |)!uit<f«d through in getting started; but when the char-

acter of the product is taken into consideration, the results

are veiy satisfactory, as can be seen from the accompany-

ing tables:

Cost op Melting

Blast-Fumaces and

Cupellation.

1911.

Labor 4.2

Supplies 5.2

Power 0.1

9.5

{To he continued.)

Acid Treatment and
Tilting-Furnaces.

1910. 1909.

5.0 6.1

13.2 14.0

0.1 0.2

18..3 20.3
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Travel and Mining in Honduras

By Rensselaer H. Toll

Situation and Extent

'Honduras iias an area of but 50,000 square miles, less

Ihan half the size of the State of Colorado. Its population
is estimated at 400,000 ; corajirising 185,000 Indians, 205,000
of mixed blood, 5000 negroes, and 5000 whites, most of
whom are of Spanish descent, though a great many Amer-
icans and Europeans are scattered along the coasts, in the
larger cities of the interior, and througli the mining regions.
The coast-lines of Honduras run nearly east and west. The
Caribbean coast is about 400 miles long and has many good
harbors, such as Trujillo, Ceiba, Tela. Omoa, and (Vn-tez.

the last-named being the usual poit of entry for travelei-s.

The Pacific coast is occupied by San Sahador, leaving but
sixty miles to Honduras, which, however, contains the beau-
tiful harbor of Amapala. Both coasts are uniiealtiiy. but
the miasmic influence does not extend far inland.

As elsewhere in America, the principal rivers flow to the
Atlantic. The Segovia, or Coco river, whidi is the bound-
ary between Honduras and Nicaragua, is about ;i50 miles
in length; but it flows rai)idly over a shallow rocky bed
and is navigable only by canoes. TJie largest river eiitii'ely

within the boundaries of tiie country is the Ulua, which flows
north and is fonned by the confluence of the Santiago and
(he Comayagua, with their tributaries, the Santa Barbara
and the Sulaco. Steamers of shallow draft can ascend
the Ulua as far as the mouth of the Santiago, about 70
miles by the stream. The Comayagua i-iver rises in the
mountains at the .southern border of the great plain of
Comayagua, more than two-thirds of the distance to the
Pacific coast; and the streams of the Ulua system drain
about one-third of the entire territoiy of Honduras.
As a whole, the country is very mountainous, not even

the coasts being free from rugged heights, for along tlie

Caribbean many mountains raise tlieir proud heads above
the clouds while their feet are bathed by the ocean surf.
Nor are their elevations insignificant, for many i)eaks reach
an altitude of 9000 ft., while in the Sulaque mountains are
.some which approximate 10,000 ft. above the sea. Moun-
tainous as the country is, there are no consecutixe i-anges of
great length, the longest being the Sierra Madre, and this
splits into two parts soon after leaving Cuateniala. Be-
tween the various small ranges of mountains are bi-oad fer-
tile plains like that of Comayagua, which is about 40 miles
long from north to south and 10 miles in average width;
the plains of Yoro and Olanclio, celebrated for the excel-
lence of their cattle; the plains of Omoa, Sensenti. and
many others, all extremely jjicturesque and fertile.

Mineral Resources

Honduras ranks high in mineral resources; anionu' llie

metals so far discovered being gold, silver, copper, iron,
lead, zinc, antimony, and nickel. Kaolin, opal, aluminum^
I'halk, coal, asphalt, and petroleum also are found in quan-
tities which will doubtless render them all iJrofitable undei-
more advantageous conditions. All kinds of building stones,
including marble of a fine quality suitable for statuary, are
found. Because of the inadequate transportation facilities
and civil strife, only the precious metals can be mined profit-
ably at present. Many of the rivei-s, especially those flow-
mg nito the Atlantic, contain gold in quantities large enough
for the Indians to work, and there are several small quartz-
raines in operation. Some of the placer gold is said to
contain platinum in so ai)i)reeiable an amount as to be
paid for by the United States mints. But despite this
showing, the only mine of present importance in Honduras
IS the San Juancita, owned bv the New York & Honduras
Rosana Mining Co., with head<|uarters in New York This
mine^m m the department of Tegucigalpa, about 20 miles

Apr'^M'^f^"''^'"^''
^^^"'^ "^^ Colorado Sclentifie Society,

north of the capital, on the northern slope of a steep and
high mountain formed principally of andesite overlying
black .shale.

The main veins, the Rosaria and Candelaria, strike gen-
erally east and west, dipping steeply to the north, in places
being quite vertical. These veins have been worked for over
thirty years, and there are about 30 miles of workings,
with a vertical extent of 1800 ft.; but the mine is said
to be in better condition now than ever before. Within
recent years important north and south veins have been de-
veloped, which appear to have given the property a new
lea.se of life. The mine is equipped with electric haulage,
aiul a single-rope tramway conveys the ore to the mill, an
old affair of fifty stamps and two tube-mills. The metals
are extracted in the cyanide plant, which has mechanical
agitation-vats and Butters filtei-s. The precipitate is shipped
to New Jersey, as the cost is about the same as for that
of reduction at the mill.

About ;3000 tons ])er month is milled, and the annual
production is close to 1,000,000 oz. of silver and 16,000 t»
17,000 oz. gold. About 2000 men are employed, of whom
40 are Americans. The equipment of the Rosario is con-
stantly undergoing renewal and improvement, two very fine
hydro-electric plants having been built recently; and a new
mill and cyanide-plant, offices, hotel, and club-house are in
eour.se of construction on the mountain-side at the level of
the lower adit, 1500 ft. above the present townsite. The
property is connected with Tegucigalpa by a most outrage-
ous cart-road, which in the higher mountains is very muddv
because of the numerous springs; and the grade in manv
places is over 30%. As an illustration of the difficulties
of operation in such a locality, it may be mentioned that
the cost for transportation of heavy freight from San
Lorenzo, the port near Amapala, to San Juancita is 5e. gold
per i)ound, light freight costing about half as much.

Mining Laws

The mining laws of Honduras are very liberal. Any
amount of ground may be denounced, but the usual size of
claim is 500 hectares, or 1220 acres. By following a pro-
cedure similar to our patent proceedings, a title may be
secured which is equivalent to a patent in the United States.
The annual tax is 50cv. (about 20c. gold) per hectare, and
so long as the ta.xes are paid the title remains ab.solute.

But should they be nni)aid for a period of two years, the
ground reverts to the public domain and is open to denounce-
ment again. As in Mexico, there are no e.xtralateral rights,

all boundary lines being vertical. For a small consideration
one may obtain a concession to prospect and locate claims
over a large area, during the term of which no one else
is permitted to make denouncements within the specified

temtory. UiJon application to the President, mining ma-
chinery and supplies may be brought into tbe country- free
of duty.

Ports and Railways

The interior of Honduras may be reached through Puerto
Cortez on the north coast, and Amapala on the south coast.

From New Orleans the United Fruit Co. operates small
sfeamei-s which make the trip to Cortez in a little more
than five days, stopping at Belize. British Honduras, and
Barrios. Guatemala. The steamship fare is $27 one way.
From San Francisco to Amapala requires 22 days and costs

four times as much; hence, though the trip from Amapala
requires but three days over a good road, and that from the
railroad at Pimienta to the Capital requires sLx days over
a bad trail, mucli time aiul money are saved by going
through Cortez. If the traveler has time and inclination

he may take one of the large new steamers of the United
Fiiiit Co. and catch one of the smaller ones at Barrios.
These larger vessels are of 5000 tons burden and very com-
fortable—almost luxuriou.s—and a trip on one of them is

quite a delight. During the wait at Barrios he may run
up to Guatemala (^ity, the metropolis of Central America,
and s})end a day or two viewing this interesting old city

and laying in a supply of silver jewelry and silk shawls
for souvenirs.

Cortez harboi' is one of the best on the Gulf. It is elfip-
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tieal in shape, about nine miles in cireumferenee. and deep

enough for the largest vessels to anchor. Puerto Cortez is

a stra^ling, crudely-built town stretching along the shore

for two miles. Its siugle street is occupied priueipally by

the Honduras railroad, whose terminus is the wharf at the

lower end of towu. At the upper end this road euters the

jungle, bound for La Pimienta, on the Ulua ri^er, 06 miles

away, a distance usually covered by the train iu about eight

hours. This little naiTow-gauge road is the first section of

a transcontinental line whicli was projected to San Lorenzo,

through tJie valley.s of the Comayagua and tlie Ooascoran,

which practically bi.sect Honduras, a fotal distance of 232

miles. From 1867 to 1870 bonds to the value of about

.f:jf»,000,000 were floated in London and Paris for the pur-

pose of building this railroad. An English comjiany took

the construction contract on a percentage basis,

and it was profitable, therefore, to make the

construction as costly as jjossible. So, between

the conimi.ssion for the sale of the bonds and

the padded accounts for material and labor, by

the time the road had reached San Pedro the

liroceeds from .i!25,00(».0()() worth of bonds iiad

been consumed; a cost of nearly .1i700.01M) per

mile. The road was finally completed to I lie

Ulua river and graded several miles beyond,

but the Government was bankrupt. Notwith-

standing the enormous cost, the constniction of

this railroad was wretciied. For miles the rails

were laid upon the bare ground, without ties

of any kind, l)eiiig held in place by stakes

driven in the earth. They soon became iiu-

betlded to such a depth that lateral movement

was impossible, so the trains probably kept the

track a.s well as they do now. But, bad as the

track and cars are, this little railroad pres<'nts

many interesting features. For many miles it

runs through a dense jungle of palms and other

tropical foliage whos<» sweeping branches cast

grateful shade over passing trains, while the

trailing vines, covered with morning-glories and

flowers of .strange shape iind gorgeous colors,

lend fragrance an<l magnificence to the .scenery,

which the most carefully cultivated lawns and
flower-beds of our great Kastern roads cannot
e()ual. A dozen miles from the coast the jungle

frequently give.s way to large cleared pastures, and flncas

where the luscious banana hangs from the broad-leafed

stalk; and at each station cars arc tx'ing loaded with this

nutritious fruit.

The diiy lieforc our arrival at Cortez the American and

upon the town and railroad, and the camp was in general

readiness, if not eagerness, to cut down ruthlessly any revo-

lutionists that might get off our train. Fortunately for us,

we carried no such passengers.

Tkavel in the Interior

At La Pimienta one is obliged to take passage on a
mule, and here the really tire.some portion of the jouniey
begins, for five or six days on a Honduras nuile is not the
most delightful experience in the world, even to a stranger,
to whom the wonderful foliage, picturesque dwellings, the
brilliant flora, and myriads of gorgeously plumed birds pre-
sent an ever-changing panorama of loveliness. Soon the
diet of tortillas, frijoles, and rice, and steady grind of the
saddle, and the stings of numberless insects by dav and bv

IliAII, TllI!Ol(;i[ IXJWI.AXDS.

TKKICS COVKltEO WITH ORCIIinS

AND VINES.

RAILWAV .VI' CHOLOMA WITH V.

S. SOLDIERS GUARDINC AGAINST
INTERRUPTION OF TRAJ'Pir.

night, spoil the effect of the landscape, and before the end
of the second day the .screams of the vari-colored macaws
flying in pairs across the sky, the chatter of monkeys in

the trees, the bright plumage of the big-billed toucan, and
the golden-tailed Oro pcnduhim, singing in melodious coii-

ULUA BIVKB AND POTRERILLOS CAMP OP OENERAI, OARIAS.

English officials had taken charge of that port and had
shipped the Honduran army out of Cortez and San Pedro
and dumped it oft at the end of the railroad. When we
reached that \H>ini a most interesting sight met our eyes.

On the opposite bank of the river was the camp of the

(lovernment forces, with a line of entrenchments siretching

along the hank for a half mile. All the boats were moored
MM the farther side of the river; more than a thousand rifle-

men were in their pits and trenches, ready for battle; nine

machine-eims and two 2-lb. cininon were loaded niid 1 rained

CEIBA, HONDURAS. BATTLE WAS FOUGHT AROUND TRENCHES
IN WOODS AT THE LEFT.

tralto from above its wonderful swinging nest at tlie end

of the highest branches, have become commonplace.

By the end of the second day the traveler finds his chief

interest in the application of witch-hazel to his sore muscles

and iodine to his insect-bites, for the bane of existence iir

Honduras is the ravenous nature and overwhelming immbers
of the in.sects. The timber-tick is always present in full

force, the nimble flea fills every habitation; and along the

coast the moscjuito and the tiny sand-fly add their due por-

tion to the sum total of human misery. But for objection-
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ableness no other insect can compare with the garrapata,

minute representatives of the tick family, which wait in

hordes at the end of every branch along the trail to drop

upon the passer-by, scatter over his person, and bury their

screw-like heads in the flesh. Against them man has no

protection but tobacco-juice, though by keeping one's cloth-

ing saturated with this drug one may pass through the in-

terior with a small degree of freedom from these pests.

Another very interesting insect is the nigua, which is almost

microscopic and hence difficult to detect. Its principal busi-

ness is to bore into the flesh at the side of the nail, usually

on the toes, and deposit its eggs, which hatch there and

produce sores similar to boils; the only remedy is to cut out

the larvae, often a quite painful operation.

Outfit and Medicines

For the benefit of those contemplating a trip into the

interior it may be well to state that the outfit for the jour-

ney is best obtained at San Pedro—mules, mozos, and all.

With proper credentials it is often possible to rent animals

at about one peso per day. Mozos, or native attendants,

may be engaged at the same rate. Often, however, one must
purchase animals, and a good mule costs about 5*=200;

horses, 1P25 to ^100. A saddle-animal, a pack-animal, and
a mozo are required for each person, unless the party con-

sists of more than three, in which case the proportion of

pack-animals and mozos may be decreased.

The essential articles of clothing are: light undei-wear,

khaki suit, good waterproof hat with bi'oad brim, high

boots; and a good raincoat ke])t strapped to the saddle

—

preferably a black rubber coat, as 'oil-skins' and cravenettes

are but slight protection against a prolonged tropical

down-]30ur. It is not advisable to carry any luggage which
can be damaged by rubbing on the outlandish native pack-
saddles or crushed by tight binding-ropes. Use hea\'y can-

vas bags or wrap in a bundle and cover with oil-cloth. It

is well to lay in a small supply of canned goods and
bread; for, though there are places along the trail where
travelers reg^ilarly spend the night, noonday finds one far

from habitations and the fare at the lodging-places is not

sumptuous.

Do not forget a small assortment of bandages, cotton,

<;ourt-plaster, surgeon's plaster, vaseline, carbolic acid, and
witch-hazel; quinine, to allay fever; iodine, potassium per-

manganate, and potassium bisulphate for stings and bites

of insects or reptiles. I always carry an ounce or two of
aconite to ward off colds. Five or six drops of this ever>-

couple of hours when one feels a cold coming on will do
no injury and is a sure preventive. For sleeping purpo.ses

a pair of heavy blankets and a hammock or folding cot

make up the equipment. It is not a bad idea to carry a

0.38-calibre revolver for protection against unkindly dis-

posed natives, and as a means of killing game. Deer are

plentiful through the counti-y; peccaries, tapirs, coyotes,

jaguars, and otlier animals are found in some parts of the

interior; the iguana, a species of lizard which attains a

length of three to four feet, is quite common, and the

natives esteem its flesh a delicacy; squirrels abound through
the forests ; and there are ducks, geese, and numerous game-
birds, of which one of the most common is the chachalaka,
which resembles the wild turkey.

The Honduran native is not so good a prospector as the

natives in many parts of Mexico. He does not use his

eyes and head to so much advantage in his work as the

average Mexican, and does not recognize the different fonna-
tions so readily; hence the country has not been nearly so
well prospected as Mexico, and there is probably more
chance of reward for intelligent prospecting.

A CEMENT for making tight joints in pumps, pipes, etc.,

is made of a mixture of 15 parts slaked lime, 20 parts
gi-aphite, and 30 parts barium sulphate. The ingredients
are powdered, well mixed together, and stirred up with 15
parts of boiled oil. A stiffer preparation can be made by
increasing the proportions of graphite and barium sul-
phate to 30 and 40 parts respectively, and omitting the
lime.

Oilfields South of Coalinga

By Wm. Forstner

In the middle of October 1910, the drill at the well of

the Coalinga Oil Co., in the N.E. 1/4 of section 22, T. 21 S..

R. 15 E., cut through a peculiar black greasy material at

a depth of 3750 ft., 2850 ft. below sea-level. This material

came up, some on the bit, but mostly on the line, while

drilling at 3750 to 3790 ft. During the latter part of the

drilling it was nearly exclusively on the line, about 20 ft.

above the tool, at a point where the swaying of the line

was liable to throw it against the walls of the bore-hole.

Past the depth of 3790 ft. no further black sticky material

was brought up in drilling. From 3720 to 41;54 ft. the well

went through shale, with only one stringer of sand 2 ft.

thick at 4002 to 4004 ft. It is probable that the black

greasy material came from a bed at or near 3750 ft. depth.

The thickness of the bed can not be estimated from the

data at hand, but it is probably not over 20 ft. Some of

this material was fonvarded to me for investigation. It

has been so thoroughly mashed that there is no possibility

of judging of its structure, and resembles axle grease re-

moved from an axle ; its color is black, it has no smell, and

it is greasy to the touch, staining the flngei-s black. Ad-
ding chloroform to it in the test tube, the color of the solu-

tion is black instead of brown, as is the ease with oil. No
grease appears on shaking in the upper part of the tube.

but a dark-brown film, insoluble in chlorofonn is leached

out of the mass by the chloroform and is deposited on the

tube. I took the sample to Abbot A. Hanks, in whose

laboratoi-y the further investigation was made. Of the

entire mass 70% was found to be of inorganic origin,

crushed shale and considerable iron. With a strong glass a

number of particles of steel from the bit could be dis-

tinguished. Dissolving the organic matter and evaporating

the solvent, it was found that 24% was a light yellow,

viscous, unctuous material, with a taste resembling vaseline,

soluble in CS„, in boiling ether, but insoluble in cold alco-

hol; and 3% a darker material, soluble in CS., in cliloro-

form, ether, and boiling alcohol, but insoluble in cold al-

cohol. All the native bitumens are soluble or practically so

in CSj, except the pyro-bitumen albertite.' but differ in

their behavior toward other reagents. Paraffine and ozoker-

ite, its solid native hydrocarbon, are soluble in ether, but

only sparingly in boiling alcohol, not over 3%, and insolu-

ble in cold alcohol." Petrolene, the liquid part of the

as))haltic solid hydrocarbons, is soluble in ether and chloro-

form, and dissolves in strong alcohol. It stains paper like

oils, and bums with a strong smoke.' Both these latter

characteristics were absent in the material tested. As-

phaltene, the solid part of the asphaltic hydrocarbons, is

soluble in chloroform and insoluble in strong alcohol. The

results of these tests appear to me to justify the suggestion

that the greatest portion of this material has a paraffine

base, and that the 3% of darker niateiial j-epresents the

portion with an asphaltic base.

On November 20, 1910. the well of the Bohemian Oil Co.,

in the S.E. 14 of the same section, reached the oil sand at

a depth of 3700 ft., 2900 ft. below sea-level. It showed

35 ft. of oil sand. The oil is of very high grade, between

35 and 36°B. A sample of this oil was submitted by me
for a test to Abbot A. Hanks, in order to determine its

character, and he reports that this oil is of an asphaltic

base. Judging from the topographic map issued by the

U. S. Geological Survey, the collar of this well cannot be

over 100 ft. below that of the Hub well. The Bohemian

lies on the eastern flank close to the, axis of the Jacalitos

anticline, as outlined on the map of the U. S. Geological

Survey Bulletin No. 396, while the Hub well lies one-half

mile northeast of that axis. It must be furtlier noted that

the latter well lies close to and north of an east and west

'Richardson, Clifford. Jour, of the Amer. Chem. Soc.,

Vol. XXXII, p. 1037.

-Redwood, Boverton. 'Petroleum.' Vol. I. p. 241.

'Musprat. 'Chemie,' Vol. I, p. 1225.
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line of disturbance in the formation, which has a steep dip

to the north. This disturbance may account for the occur-

rence of the bed of solid hydrocarbons in that well.

All native bitumens originate in petroleum, and are pro-

ducts of its metamorphosis, depending for their character

on that of the petroleum from which they are derived, and

the environment to which it was exposed during the last

periods of the time when the changes were going on. Solid

bitumens are, apparently, formed from all types of pe-

troleum. Ozokerite consists of solid paraffine, and is plainly

derived from paralline petroleum. From the non-paraffine

oils are formed the asphalts of various names and char-

acteristics.* All are formed by oxidation and evajjoration

of liquid petroleum which continually oozes from deeply

seated or better covered deposits into other strata or into

fissures where atmospheric influence or evaporation are

free to act. When evaporation alone takes place, the solid

constituents are merely concentrated with the production of

the solid hydrocarbons, ozokerite, gilsonite, gi-ahamite,

albertite, and similar compounds.' It must be further noted

that the solid hydrocarbons obtained as residue in the dis-

tillation of crude oils are actually contained in the pe-

troleum, and are not tlie product of decomposition during

distillation. They have actually been separated without

distillation.' The nature of the crude petroleum can be

changed by its diffusion through media sufficiently fine-

grained and porous to afford capillary spaces, which can

cau.se a .separation of the constituents of any mixture, pro-

vided these possess different surface tensions. The members
composing the natural oil may be grouped as paraffine or

saturated hydrocarbons, unsaturated hydrocarbons, sulphur,

nitrogen, and oxygen hydnwarbon compounds. D. T. Day
early observed that the unsaturated hydrocarbons are less

iliffusible than the i)araffine hydrocarbons.' In the Hub
well the bed of solid liydrocarl)ons was found, as above

stated, near the top of a thick belt of shale, whicli would
afford the conditions required for the accumulation of the

paraffine hydrocarbons in the oils, provided such were

present in the oil. In this respect it must be noted that

the examination of the California oils, in general, does not

show the presence of hydrocarbons of the paraffine .series,

and if any are present they are contained in the lighter

gasolines from this petroleum." Therefore the only ex-

planation available is, that during the diffu.sion through the

shale underlying the bed of solid hydrocarbons of the

lighter constituents of the petroleum, the saturated hydro-
carbons (paraffines), diffnsing more readily than the un-
saturated hydrocarbons, accumulated in the overlying sand;
and that this diffusion occurred here locally, because, for

some reason or other, the shales were dry, and therefore

allowed the diffusion.

The oils containing hydrocarbons of the paraffine series

as yet found in the Coalinga field, come from the lowest

Eocene or upper Cretaceous. The oil at Oil City, in section

20, T. 19, R. 15, north of Coalinga, which contains such

hydrocarbons, is derived from the upper Cretaceous.' That
of the upper Kreyenhagen wells in Canoas canyon, section

33, T. 22, R. 16, which is of a paraffine base, is in wells that

start in the lower Eocene shales and therefore derive their

oil from the lowest Eocene or upper Cretaceous. As the

Hub found the oil .sand of the Bohemian over (iOO ft. be-

low the bed of paraffine bitumen, it is hardly conceivable

that these bitumens are derived from lowest Eocene or
upper Cretaceous oils. Besides, the surface indications tend
to the suggestion that these formations have been eroded or
are absent in this territory.

The determination of the geological conditions governing
the oil occurrence in this vicinity is rather difficult. Most

•Richardson, ClifTord. Op. cit., p. 1036.
'Redwood. Boverton. Op. cit., p. 119.
•Mabery, Ch. F. Avirr. Chem. -four.. Vol. ;{3, p. 276.
'Gilpin, J. E., and Bransky, O. E. Amer. Chem. Jour.,

Vol. 44, p. 257: Bull. U. S. Geol. Surv. No. 36.5; Oil Age,
December 30, 1910, p. 4.

"Mabery. Ch. F. Jour. Amer. Chem. Boc. Vol. 28, p. 424;
Amer. Chem. Jour., Vol. 33, p. 270; Ch. F. Mabery and E. .1.

Hudson, Pror.i Am. Acad., XXXVI, p. 255.
"Hull. W S. Geo). Surv,, No. 396, p. 183.

probably the Waltham and Jacalitos creeks are the eastern

parts of one of the depressions in the Mount Diablo range
through which the sea in former geological periods had
access to the Great Valley of California, and it appears to

me most probable that at one time the main depression was
to the south of Currie mountain along the present line of
Carey and Salt Lake creeks, tributaries of the Jacalitos
creek, and that subsequently Waltham creek, the outlet of
Waltham valley, cut its way through the northern portion
of Currie mountain. At Devils gorge (Jasper gorge on the
map in U. S. Bulletin No. 396) the Vaqueros lies directly
over a narrow exposure of the Knoxville (lower Cre-
taceous) dipping very steeply northeast, which is in turn
underlain by the Franciscan which foi-ms the east slope of
the main range. Between the Devils gorge and Castro
creek, in the southwest corner of section 3, T. 22, R. 1.5, the
Franciscan is overlain by alternating beds of clay shale
and sandstone, probably belonging to the Jacalitos foi-ma-

tion, and the latter either overlaps the intervening Meso-
zoic i;ocene, and lower and middle Miocene formations, or
these were eroded. West of Castro creek, heavy beds of
shale overlie the Franciscan. They are found on both
sides of Carey creek and the overlying sand gives a strong
reaction for bitumen. This shale belongs apparently to the
same formation that covers the top of the range, and is

found on the west slope overlying the Vaqueros near the
Stone Canyon coal mine, which would place the age as
Miocene. It is reasonable to suggest that in lower and
midde Miocene times the entire range was under the sea,

and that subsequent to the middle Miocene uplift all the

younger formations were eroded from the east flank of the

Mount Diablo range.

A summary of the diastrophic movements in this i-egion

may help to a better undei-standing of the conditions.

From the distribution of the Cretaceous in the Coast i-anges

it is evident that a part of that range did not subside be-

low sea-level during that i)eriod, especially in the south-

em portion, the lower Miocene in many places being found
resting on the Franciscan. During the Eocene the Great
Valley formed an arm of the ocean, with an outlet to the

south. The relation of the Miocene and Eocene suggests

that, although no profound disturbances occurred at or

near the close of the Eocene, differential oscillations and
intervening periods of quiescence occun-ed. Since in many
places the Eocene was greatly eroded before the deposition

of the Miocene, subsequent to the middle Miocene, an uplift

must have taken place, raising all of western California

above the deep-sea, and partly above sea-level into the zone

of erosion. Later subsidence never brought the east flank

of the San Joaquin valley down to deep-sea level, the

upper Miocene and later formations being characteristic

littoral deposits. Then followed the post-Miocene uplift

of the Coast range, and the post-Miocene interval of high

altitudes and erosion. This period of erosion must have

lasted a long time, for in places the upper and middle
Miocene was entirely removed. After the post-Miocene in-

terval of high altitude, the Pliocene period of depression

occuiTcd. Most probably an erogenic movement took place

at the close of this Pliocene period of sedimentation, along

a large part of the West Coast, which caused the ui)tlirust

of the Mount Diablo range. These mountain-making move
ments were, however, not adequate to efface the peneplain

formed in the ])ost-Miocene period of erosion, and it was
extended between the bolder masses of the disturbed dis-

tricts. At the close of the Pliocene the topography was that

of an approximate peneplain with numerous peaks and
ridges above the general level, while the coast had the

aspect of an archipelago.'" During the long period from
the end of the Eocene to the present time, this region then

has been submitted to a sei'ies of elevations and subsidences.

During the former a greater or less part of the older forma-

tions was eroded, while all tliese movements of the earth

crust were accompanied by folding, and in many cases

faulting, of the strata.

'"For more detailed description, see 'Historical Geology of

California,' by Wm. Forstner. published by the Mining and
Scientific Press.



724 MINING AND SCIENTIFIC PRESS May 27, 191]

Wlien discussing' the conditions of oil occurrence, espe-

cially in a new field, it must be remembered that the under-

ground conditions are far from regular, and this tlie more

so where, as in this case, all indications point to local dis-

turbances. The developments in the well of the Pulva<lore

Oil Co., in section 2, T. 21, R. 16, indicate that possibly

here the oil measures lie nearer the surface than to the

north or south. This well lies about three-fourths of a mile

east of the axis of the Coalinga anticline, and in it at a

depth of less than 1500 ft. oil measures were found. To

the north the Mohawk No. 1, in .section 12, T. 20, K. 1."),

one-ijuarter mile east of same a.xis, showed the lirst oil sand

at .^700 ft., and was finished at 3955 ft. The Southeastern

No. 1, in section 18, T. 20, R. 10, about the .same distance

«ast of the axis, reached the first oil sand at 3600 ft., and

was cemented off at 4272 ft. To the south well No. 1 of

the Coalinga Kettleman Hills, in section 2, T. 22, R. 17,

about one-half mile east of same axis was at 2905 ft.

deep in blue shale, with gas but no oil. To the north the

axis of the Coalinga anticline is dipping southward, to the

-south it is dipping northward, and the surface indications

therefore suggested that in the vicinity of the location of

the Pulvadore well the oil measui'es would lie deeper be-

low the surface.

There are many unexplained occurrences in this field, and

the data at hand are not sufficient to attemj)! an explana-

tion. The oil operators are unwilling to give access to

their logs, notwithstanding rejieated requests, and friendly

intervention. I have been only able to obtain the log of

one well, and one log is entirely insufficient to draw any

conclusions from on this subject.

The Hercules Mill

By W. A. ScoTi'

The new mill of the Hercules Mining Co. was built last

•winter, and began operation in April. The plant is on a

HERCULES MILL AND SLIMK-PLANT. WALL.-VCE, IDAHO.

steep hillside at Wallace, Idaho. The mine is in the vi-

cinity of Burke, and the ore is taken out through No. 4

.adit-level. At the portal of this level is a sorting plant,

where the waste is taken out, and the high-grade ore and
mill stuff are separated. The mill ore is passed through a

crusher and reduced to 2y2-in. size. In this form it is

transported to the shipping bins at Burke over a 3500-ft.

aerial tramway. It is hauled in bottom-dump railroad cars

from Burke to the ore-bins at the head of the mill. These
bins have a capacity of 1500 tons of ore. The mill is

built in two sections, eacli being housed in a separate struc-

ture, the two being 80 ft. apart. The section immediately
below and connected with the ore-bins contains tiic crusher,

rolls, trommels, jigs, classifying screens, and Huntington
mills; the second section is designated as the slime-plant,
and contains .settlers and classifiers, traveling screens,
tables, and vanners. The ore is discharged from the bins

through plunger-feeders upon a 70-ft. belt-conveyor that

extends lengthwise of the bins; this conveyor discharges

upon another conveyor that travels at right angles to the

first, and delivers the ore to a 4-section system of trom-

mels—two 12-mm., <me 20-mm., and one .36-mm, .The over-

size from these goes to a fine crusher; the undersize from
the 20 and 36-mm. trommels goes to the jigs, while that of

the 12-mm. passes to three Franz traveling screens of 4,

S, and 20 mesh, respectively. The o\ersize from the Franz
screen goes to the jigs, while the undei-sizc is conveyed in

launders to the slime-plant. The tailing from the coarse

jigs is returned to middling tronnnels; the jig middling

is dewatered by a shaking-screen, and goes thence to a

set of rolls, following which it is pa.ssed over traveling

screens, the oversize from which is reground in Huntington
mills; the undersize. together with the 20-mesh Huntington

product, passes to the slime-house. The most important

product of the mill is made in the 16 two-compartment

jigs, and consists of the oversizes of 4, 8. and 20-mesh

screens. The ore constituents com))rise lead, silver, iron,

and a small percentage of zinc, in a silicious gangue.

The slime-house material, consisting of the undei-size

from all 20-mesh screens, and the 20-mesh product of the

three 6-ft. Huntington mills, is classified by traveling-

screens. 4-spigot settlers, and Callow tanks, (he different

classes thus obtained being concentrated on tables and van-

ners. For this work there are 8 Wilfleys, 8 Franz tables,

and 6 vannei-s. A novel feature of this part of the mill

is the work of the Franz tables, designed by Frank Franz,

superintendent of the plant. This table has on its deck a

system of parallel riffles, or grooves, directed toward out-

let slots through wliich the coarser proiluct is discharged;

also a pair of jjans. and deflector ribs for directing the

stream of finer mineral to the pans where the finer concen-

trate and gangue are separated. The tail-end of the deck

may be adjusted with respect to the other ]>art of the deck.

to regulate the speed of concentration of the material.

These tables appeared to be effecting a clean .separation,

and were operating on the second, third, and

fourth-spigot product from the settling tanlc.

The other tables and vanners were performing

in the usually effective manner.

The mill machineiy is oi)erated by electric

motors, distributed advantageously throughout

both sections. The present capacity of the

plant is 400 tons per day. though this is soon

to be increased to 600 tons. The mill-work

effects a concentration of 8 tons into 1 ton. lu

the accompanying illustration may be seen the

shipping-bin with two lines of conveyors ex-

tending at an incline from the ground to the top

of the building. This structui-e is 20 by 40 ft.,

and 40 ft. high, divided into three compart-

ments—one each for jig concentrate, slinie pro-

<mj| duct, and tailing. Each conveyor has a length

Hfl^H of 110 ft., one carrj-ing the two classes of con-

centrate to the bin, and the other the mill

tailing, the latter to be hauled or laundei-ed

away, and not deposited in the stream. A 60-

hp. steam-boiler is in position in a room for

that jjurpose. to serve in heating the building during the

cold weather.

Vertical shafts frequently must connect with inclines

after the vein has been reached. In many mines an un-

derground hoist and loading pockets are used and the

ore is transferred from one skip through pockets to an-

other. At the Harvard mine in Tuohnnne county, Cali-

fornia, the skip makes a continuous journey from the bot-

tom of the incline up the vertical shaft to the surface. This

is made possible by continuing the guides of the vertical

shaft down the incline and using no track in the latter. In-

stead of shoes, wheels are placed on the side of the skiji

and in the incline the rails, fonning the continuation of the

guides, are hung on posts rather than set on ties. The

whole aiTangement works out simply and is an effective

means of meeting a common problem.
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Concrete in Mining

By George S. Rice

•Coucrete is uot unknown to miners; apart frolu its uses

in foundations for macliineiy, it has been employed for

many years to plaster mine stoppings and dams built of

brick or stone, to render them comparatively water or gas-

tight. Within the last few years, contemporaneously with

the advance of the science of reinforcing concrete, the gen-

eral use of concrete in mining operations has been enor-

mously extended. Today practically all foundations for

mine buildings and machinery are built of concrete, and

many buildings, coal-bins, lofty chimneys, and even a large

anthracite breaker have been built of reinforced concrete.

In many of the large new mining plants, coucrete has en-

tered extensively into construction undei^ound, replacing

wood, iron, brick, and stone. Its use for various purposes

in and about the mines is rapidly extending, as its merits

are better understood. The possibilities of underground

application appear to widen constantly, suggesting more

than mere economies and even affecting fundamentals of

mining.

Ill the short compass of this paper, the present numerous

applications and future probabilities of mine uses can only

)>e enumerated and briefly touched upon in a suggestive way.

Shaft-Sinking

In Europe, minuig operations have Ik'cu regarded as of

more or less permanent cliaracter, |>articularly in coal min-

ing, owing to the great numlier of seams in the coal meas-

ures. Hence for many yeai-s shafts have been sunk using

brick or stone for lining, such shafts being circular or ellip-

ticjil in cross-section. Where it has been necessary to em-

ploy iron or steel casings to pass through water-bearing

.•strata, permanent inner linings of stone or brick have been

used. In some recent shafts concrete has been substituted.

In this country, until the past few years, it has been,

without exception, the practice to employ wood linings, the

shafts being rectangular in cross-section. Water-bearing

silt or quick.sand were generally avoided, if pos.sible, and

where water was met in shaft-sinking, no attempt was made
to keep it out, as in the European shafts.

In some instances where the surface rjuicksand proved
shallow, concrete dams were constructpd inside of timber

lining or coffer-dams. (Jenerally these inner linings or dams
were circular or elliptical- in section and massive, so that

i-einforcement was incidental.

Kxample of a Reinforred-Concrete Lining.—In sinking

the air-shaft of a coal mine in Illinois, in 1906. through
the surface silt, I used a reinforced-concrete lining. Fig.

1, of rectangular section and sufficient strength to resist the

water-pressure, so as to keep the air-shaft dry. This is an
important matter if the .shaft is to be used for 'intaking'

air. since in a wet shaft. raa.sses of ice accumulate in cold

weather, thus restricting the ventilating current or stopping
it, with serious results. The inner lining was put in after

the shaft had been forced through the soft .silt, and the

outer wood curbing rested on the rock. The latter was a

fi.ssured limestone, so the shaft was sunk about S ft. farther

into the shales below, where a good foundation was pre-

pared for the concrete lining.

As the water rained down the shaft in streams, while put-
ting in the ma.s.sive concrete foundation, the sinking pump
was temporarily checked in laying the successive coifrses,

and the water allowed to rise above the level of the course
to l»e laid, so that the concreting materials could be |)laced

liehind the form in water without currents. The concrete
was then carefully rammed against tlie shale and rock to

make tight joints.

When this foundation had I)pen brought up to the level

i)f the wood curbing, j)rei>arations were made for building
up the thinner reinforced-concrete walls, which were but

•Address delivered Ijy permission of the Director, U. S.
Bureau of Mines, before the National Association of Cement
Users.

15 in. thick at the bottom, and 9 in. thick at the top, 40 ft.

above. Diagonal wood strips were nailed on the inner face

of the wood curbing and to these a tight lining of tongued
and grooved flooring was nailed. This deflected the water-
streams to the bottom of the lining, and short pipes were
placed through the concrete forms at a number of points

around the shaft, so as to discharge the water from behind
the wood lining into the open shaft. By this method the
reinforced walls were erected with freedom from running
water.

The reinforcement consisted of deformed bars placed hor-
izontally and vertically near the inner face (that is, toward
the centre of shaft). The vertical bars (I/2 in. square)
sened only to bond the courees; the horizontal bars {% in.

square) were spaced close together at the bottom, and far-
ther apart at the top, according to calculated water and
earth pressure, assuming no help from the outer wood curb-
ing. The horizontal reinforcement bars were bent around

H^er/ei-W &
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FIG. 1. SKETCH OF RECTANGULAR REINFORCEIVCONCRETE

SHAFT-DAM TO WITHSTAND WATER AND GROUND-PRES-

SURE.

at the comers of the shaft, which were beveled. The shaft

had two compartments about 9 by 10 ft., and 9 by 5 ft.

in the clear, with a (i-in. concrete partition between.

When the concrete had sufficiently hardened, the drainage

pipes were plugged, and the walls then served their purpose
as a dam. There was a slight seepage at several points,

but this gradually stopped.

Dboi'-Shaft Sinking

Where the glacial drift or water-bearing silt is very deep,

special methods of shaft -sinking have to be employed. The
freezing system and tlie di-op-sliaft system have been highly

(levelojied in Germany and France, and to a point where
both are very successful. Reinforced concrete is adaptable

for linings in connection with either system, but it has not

as yet been employed to any considerable extent.

In this country, little has been done with either of these

systems, chiefly because there has been no general need,

as shaft-sinking conditions are ordinarily easy. More re-

cently tiiere has been occasion for penetration of water-

bearing silts in the Lake Superior iron mines, and one rein-

forced-concrete casing has been successfully sunk. The plan

of the casing was similar to the ordinary drop-shaft casing

of brick so extensively employed in England, namely, to

build on top of a steel shoe which drops as the excavation

jiroceeds. Skin resistance to descent of the 'drop-shaft' is

the chief obstacle usually encountered so far as the casing

is concerned, and this has to be overcome by weighting.

The concrete bridge pier caissons sunk in Western river

silts, and the caissons \ised in the vicinity of New York
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for shafts preliminary to tunneling, are of the same nature

as drop-shaft casings, except that their greater size and

weight, relative to depth, makes the problem of sinking

them simpler. The small caissons sunk for foundations of

high buildings are more akin to mine shaft-sinking, except

the depth is usually less, so air-pressure can be used to

hold back the water.

Drop-shaft casings can be sunk by dredging with clam-

shell or orange-peel buckets under water when the material

is silty or sandy. If complicated by glacial boulders bedded

in hard clay or natural cemented material, it is necessary,

when the work is too deep for air-pressure, to pump out

the water and excavate by hand with the assistance of ex-

plosives.

The method of using reinforced-conerete casings seems

applicable to many situations where it is necessary to sink

through bad ground, modifications being made to suit the

condition of the sand or glacial drift that may be encoun-

tered.

Cementation of Wet Ground

A most interesting method used in connection with shaft-

sinking or tunneling through water-bearing ground has been

developed in the Pas-de-Calais coal district of France, which

is termed 'cementation.' The coal measures of the district

are overlain with bedded marls and chalks, more or less

fissured, and the fissures in some places are so filled with

water that ordinary methods of shaft-sinking would fail.

Heretofore, the freezing system has been successfully used,

but the new cementation method, I have been informed

by French officials who had used both methods, could be

employed at less cost.

In one instance, the cost of cementation through 343 ft.

of water-bearing ground was .$13,200. Interesting particu-

lars of this work are given in a paperf by J. Lombois.

principal engineer of the Mines de Bethune.

Briefly, the process used by this company is to drill a set

of holes, six in number, in the water-bearing ground, ar-

ranged in a circle, surrounding the site of the proposed

shaft, and then to pump a cement grouting through the

holes until the fissures and interstices are filled. Shaft-

sinking is then carried on as it would be through ordinary

rock strata. The system seems applicable to many situa-

tions where water is encountered in either shaft-sinking or

tunnel-driving in broken rock.

Overcasts, Stoppings, and Dams

Concrete has already been adopted by many mine opera-

tors in the building of overcasts (air-current crossings).

These have usually been of massive construction. If rein-

forcements were employed, the cost of overcasts, also of

stoppings and dams, might be considerably reduced. Some

operators use small coal for stoppings in place of crushed

stone. If the coal is sufficiently tough and properly

screened, in massive stoppings this is economical, but often

too much coal-dust is used, so that an excess of cement is

required and the concrete is very weak. Such concrete is

not suited for sloping or water dams where there is

likely to be much pressure thrown upon them.

Concrete Timber-Sets

There appears to be an even better opportunity for the

development of a system of outside-constructed reinforced

timbers for passageways than there is for room-props, since

timber-sets are intended for permanent use and greater

strength is required. In collieries, each timber-set consists

of a collar and two posts or legs. The collar is perfectly

square in cross-section ; the legs may be either round or

square. It would be necessary to have legs of different

lengths, but this entails no particular difficulty ; small differ-

ences are easily taken care of by picking the footing deeper,

or wedging over the top of the collar. That there is a

I
field for the use of concrete timbers is shown by the increas-

ing use of I-beams for collars, and for legs. Concrete tim-

bers for equal strength would be more durable and should

be cheaper.

The opportunity for use of concrete posts and timber-

^Bulletin de la Societe de L'lndu-strie Minerale, Vol. IX,
1808.

.sets in certain kinds of metalliferous mining appears to be

as great as in collieries. Often great strength is needed,

and in some parts of the country, as in the Southwest min-

ing districts, big timbers are difficult to obtain and ver>-

expensive. Crushed rock for concrete is nearly always at

hand in ftietal-mining operations, and portland cement can

now be obtained at moderate price in any part of tht

United States. Reinforcing material is often found in the

scrap-iron pile. In some cases, large concrete timbers could

be built in place, but in many instances, owing to the con-

dition of the roof, it would be necessary to have the full

strength of a concrete timber or beam at the time of erec-

tion ; hence the necessity of having concrete timbers con-

structed and seasoned in advance of setting.

Concrete Ties

Among other mine supplies subject to rapid deteriora-

tion, there is the considerable item of track ties. Fre--

quently there are miles of track in a mine, especially in

a large eollieiy, for which an immense number of ties is

required, running into the tens of thousands in a single

mine.

Ties have a shorter life than props or timbers, as they

are subject to both wear and rot. In vaosi mines the floor

of the roadway is generally damp, and in the case of

bituminous mines it is ]iurposely wetted in order to lay

the dust. This damp condition favors the rotting of ties.

Ties, as a rule, are madq of oak. preferably white oak, and

are either split or hewn like railway ties. They have to

be renewed at intervals of 2 to 4 years. Here then is

an opportunity for concrete ties if they can be adapted

to the conditions. Possibly, if made light and durable

enough, they could be used for temporary ties and be taken

up and relaid like the rails in other parts of the mine

wlien the room was finished.

In the development and testing of concrete props, ties,

timbers, as well as the concrete linings previously men-

tioned, there would appear to be need of work on the

part of the United States Bureau of Mines to undertake

tests under practical conditions in order to benefit the min-

ing industry.

The aggregate of new constniction for raining plants

annually reaches large sums. In the case of large modem
collieries, a single plant may involve, exclusive of machin-

ery, for outside buildings nnd miners' liouses, from $100,000

to $200,000. Generally the construction of the mining

plant is under the direction of a mining man, and the

buildings are treated as incidental to the machinery and

mine development. Under such circumstances, the construc-

tion of the general buildings is not given the thought and

attention that they warrant, and buildings are often make-

shifts. If concrete builders would give the subject the

same study that they give to bridges and buildings for

manufacturing, and be prepared to take up the construc-

tion of mine buildings of various kinds with promptness,

there appears to be a large field of usefulness, productive

of improved construction and adequate fire protection.

The use op lignite in gas-producers, with subsequent

employment of the gas in gas-engines, continues. Satisfac-

toi-y progi-ess in this direction has been made at several

large establishments. It is likely that the use of a tar-less

gas-producer, such as has been in successful operation on

Colorado lignite, would be advantageous in Texas. It is

also suggested that an effort be made to save the ammoni-

acal.liquor from the gas-producei-s and use it in the manu-

facture of ammonia compounds, such as anhydrous ammo-

nia, sulphate of ammonia, etc. The briquetting of lignite

does not seem to appe.al to the trade, and there is no plant

in operation in the State. .^

Accidents in mines are more common on night than day

shifts, and at one large mine where careful records have

been kept, 60% of the accidents have happened in the first

few days following a change of shift. It takes a short time

for the men to accustom themselves to sleeping by day. and

there are always some who work 'long shift' following

change-day.
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The Copper Situation

The drastic measures employed last month to bring con-

sumers into the copper market, the price being broken to

less than 12c., evidently failed to even temporarily bolster

the situation. Copper is working to another crisis, to the

point where a group of high cost producers must suspend
operations for the time being. During 1910, the accumu-
lated visible supply reached a high figure in July of 170,-

640,678 lb. It was during the latter part of 1910 that the

co-called curtailment policy was inaugurated and the hope
generally expressed that the output would be regulated and
the metal market materially strengthened.

Now the copper surplus is again reaching a danger point.

Instead of the hoped-for decrease, the Pi'odueers' Associa-

tion figures for March showed an increase of 3,.547,974 lb.,

making accumulated stocks total 165,555,908 lb. The sur-

plus abroad as of the same date is 173,687,360 lb., making
a worid surplus of 339,243,268 lb. While the dead weight
of the accumulated copper is a burden, it is the continued

high-pressure production that renders the situation acute.

At most, accumulated copper means a world's supply for
not more than sixty or ninety days, but it seems now to be
impossible to regulate production, especially so long as the

porphyry properties dominate the market. These mines
can show profits only when operated on a gigantic scale,

and the loss entailed by partial or complete shut-down must
be estimated in proportion. The Nevada Consolidated's
quarterly report, just issued, shows a production for the
first quarter of 1910 of 15,893,743 lb., produced from ore
averaging 1.84% at a cost of 6.99c. per pound. It is

evident from the company's statement that the property is

capable of still greater tilings. On the Liberty Pit 81/2

acres has been stripped of overburden, and this part of the
ground is expected to furnish 2000 tons of ore per day when
called upon. The entire plant will be using fuel oil instead
of coke by July. Utah Copper shows a production during
the same period of 21,296,709 lb., costs being S.434c. per
pound.

The figures are not particularly important for com-
parison and analysis, save to officials and stockholders.
The general public and the holders of shares in other con-
cerns need study results only to estimate the possibility, or
rather the impossibility, of regulating output. It is so
patent that mines and plants, such as the two leading
Guggenheim properties mentioned and others now in the
making, and upon which millions of money have been ex-
pended, must operate at a profit, if possible, at some loss
if absolutely neces.sary, but in any event, must keep going
to avoid the terrific loss entailed by anything approaching
a shut-down. Copper metal and copper shares can improve
and advance from the present position only by a working
out of the law of the survival of the fittest. The high-cost
producers will have to do all of the curtailing.

Gold Mining in Korea

The most important gold mines in Korea are operated by
American companies. The important Oriental Con. mines
at Taracol and Tabowie have often been de.scribed and the
Chicksan mines south of Seoul were described in the Mining
and Scientific Press of April 1. Another important mine
18 the Suan copper and gold mine. This was formeriy
operated by the Korea Syndicate, an English company which
did not meet with the expected success, and in 1908 sold the
concession to Collbran & Bostwick, a well known American
firm which has done extensive engineering work in Korea,
who in 1909 erected a 20-stamp mill on the property and
in 1910 added 20 more stamps. The ore offers a good deal
of trouble in milling, as it is difficult to save the copper,
and bismuth, present in the ore, interferes with the catching
of the gold. The mill treated 32,793 tons of ore during
1910, 3H9 tons of concentrate was shipped to Tacoma, to-
gether wilh 707 tons of high-grade ore. The bullion pro-
di.cf.,1 ,n (he mill was worth .$203,482, or .$8.03 per ton, and

the ore and concentrate realized $104,468. The profit was
$215,151, out of which $64,597 was used for capital expen-
diture, chiefly for the purchase of the additional plant, and
$100,000 has been distributed as dividend. As regards the
extraction, 67% of the gold content is recovered on the
plates, and 11% in the concentrate, making a total of 78%.
The recovery of copper is only 18%, which shows that the
concentration plant is unsnited to its work, losing not only
copper, but also gold. The ore reserve on December 31 was
190,000 tons assaying $13.42 gold and 1.76% copper. Since
then rich ore has been found on the 400-ft. level.

Manufacture of Coalite a Failure

About two years ago information was published about
'Coalite', a patent fuel, that was being boomed by com-
pany promoters in London. It now develops that, so far,
it has been a ghastly failure. The promoters started with
too much mystery and with too many claims. As was
previously mentioned, coalite is a semi-coked bituminous
coal, the coking process being conducted at a lower tem-
perature than when gas coke or metallurgical coke is to
be produced. Only one-half of the volatile matter is ex-
pelled, so that the product gives a cheerful flame in the
open grate; while the coal is made sufficiently porous to
allow the requisite amount of air to come in contact with
it, in order to prevent the formation of smoke and soot.

Theoretically it was an ideal fuel for the Englishman, who
loves an open fire, and who hates closed stoves, hot air, and
steam-heat. Enormous amounts of capital were raised and
spent on plants in various parts of the country, and quite
a number of eminent scientists and manufacturing engi-
neers lent their names to the scheme. The true facts have
now come out, and Herman Clarke, who was recently ap-
pointed manager, has given a plain, unvarnished tale to

the unfortimate shareholders. He reports that 100 tons
of bituminous coal will give 72 tons of coalite, 65 tons
of gas coke, and 70 tons of metallurgical coke, according
to the method of treatment. The con-esponding amounts
of by-products are 5000, 11,500, and 10,500 cu. ft. of gas; .

22, 9, and 8 gal. of liquid hydrocarbons, and 16, 26, and
27 lb. of sulphate of ammonia. The candle-power and
thermal efficiency of the coalite gas is higher by 30% than
that of the other gases. It has been found that coalite

is of no commercial value as an adjunct of gas manufac-
ture, and all of the plants erected at gas works have been
making a dead loss. As far as the coalite itself is con-
cerned, it is found, under present methods, to be much
too brittle, and quite one-half is lost as dust, fine, or slack,

that brings no price in the market. Mr. Clarke is of opin-
ion that the only hope is to centre operations on the im-
provement of mechanical handling, in order to produce a
strong enough material, for, as a household fuel, coalite

certainly has a promise. Two years ago there was a con-

troversy as regards the value of the patents, and it was
generally argued that they were not valid, for the process

is simply a reversion to the old methods involved in gas
manufacture and in the production of metallurgical coke.

Modern methods adopted in these two industries naturally

aim at a hard coke produced at a high temperature, and
they have been successors to the older and less complete
reactions, now represented by coalite. No lawsuit was
ever started with regard to the validity of these patents,

because it was to nobody's interest to do so. Therefore, the

question of the validity never came before the courts.

Transvaal Gold Production

The Transvaal gold production for the mouth of March
is given as 676,065 oz. of fine gold, valued at £2,871,740,

being £277,106 more than (he output for February. This
output constitutes a record, being £65,505 more than for
December 1908. Negotiations are in progress between the
Union Government and the Government of German South-
west Africa on the subject of the recruitment of natives.

The Transvaal Chamber of Mines has requested (hat (he
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question of reciprocity also be discussed. The new post-

office bill provides that the Governor general may make
regulations providing that gold and diamonds shall he car-

ried exclusively through the medium of the post-office.

The Hotter Method

By Paul W. Gaebelein

A lot of 2000 lb. of ore from the Gubucia mine, at Ocot-

lan, Oaxaca, Mexico, was recently treated by the Colorado

Metals Extraction Co. of Denver, at its 20-ton plant, in

which the Motter process is used. The ore was a complex
sulphide, an assay of which showed the following: Gold,

0.11 oz.; silver, 5.4 oz.; lead, 3%; copper, 5.9%; zinc,

10.5% ; iron, 13.2% ; sulphur, 14% ; silica, 52%. The treat-

ment consisted of dry-cnishing to 20 mesh, roasting in the

Motter furnace, forming sulphates of copper and iron

;

leaching to recover copper, and concentration to separate

lead and zinc, as these were the metals which had proved
difficult to recover. After concentration, ihe following re-

sults were obtained: Lead concentrate: silver, 36.3 oz.

;

gold, 1 oz. ; lead, 76%. Zinc concentrate: silver, 7.4 oz.

;

zinc, 46.6% ; iron, 2.9% ; silica, 14 per cent.

No attempt was made to recover gold by amalgamation, as

practically all the gold and silver went into the lead con-

centrate. The copper, of which 95% was recovered, was
obtained as high-grade cement copper. The zinc concen-

trate was cleaned of magnetic iron by magnetic separation,

and the product, 46.60% zinc, is a high-grade product. By
a more careful concentration, this percentage could un-
doubtedly be raised to 53%, but the lower product is mar-
ketable at a good profit. The treatment effected an extrac-

tion of 90% of all the metal of value, a most gratifying

result.

Australasian Gold Production

The gold yield of Australia and New Zealand for Janu-
ary, as given by the Australasian, shows a falling off as

compared with the corresponding month in 1910 and 1909.
Each State in the Commonwealth has to report a decreased
output, but New Zealand shows an improvement. The fol-

lowing is a comparison of the figures for January, in-

cluding approximates for South Australia and Tasmania,
with the totals for the coiTesponding month in 1909 and
1910:

Jan., 1909. Jan., 1910. Jan.. 1911.

Eine oz. Fine oz. Fine oz.

Victoria 40,750 52,057 42,611
New South Wales 16,739 18,319 13,397
Queensland 24,486 29,812 24,183
Western Australia 132,286 127,350 119,497
•South Australia 780 620 1,000
•Tasmania 5,000 3,700 3,000

Total Commonwealth . 220,047
New Zealand 34,318

231,858

37,868

203,688

46,067

Total ...

'Estimated.

.254,365 269,726 249,755

Russian Copper in 1910

The quantity of copper smelted in Russia during 1910
amounted to 1,383,456 poods.* This quantity may be com-
pared with 1,128,939 poods in the year 1909. It is an in-
crease in production of 22%, an important one, particu-
larly when we take into account that the production of
copper in 1909 showed a considerable excess over 1908,
when the production amounted to 1,031,201 poods, and
still more is the contrast striking when compared with the
production for 1907, which amounted to only 900,935 poods.
Thus the production of copper in Russia in 1909 exceeded
that^f 1908 by 97,738 poods or 9.4%^. That of 1908 ex-

*1 pood equals 36.11 pounds.

eeeded that of 1907 by 130,266 poods or 14.4% ; in the total

production for 1910 as compared with 1907 we have an
increase of 13 per cent.

It is useful now at the end of the year's work to give

in detail the production of the various copper producing
districts of Russia for the past four years.

1907. 1908. 1909. 1910.

Poods. Poods. Poods. Poods.
Ural district 457,906 522,583 530,773 6.56,770

Caucasus 310,238 298,893 391,290 470,745

Altai 2,800 5,280 5,211 3,540

Siberia 66,157 149,829 150,582 19.5,900

Total 900,935 1,031,201 1,128,939 1,383,456

Lastly, we have to take account of the chemical works
and refineries which can hardly be itemized, but which are

probably responsible for re-smelting a large quantity of
waste. These produced 63,834 poods in 1907, 54,618 in

1908, 51,084 in 1909, and 56,500 in 1910. It will be ob-

served that the chemical works do not make much progress;

this indicates that as the country progresses as a copper
producer more smelters are being erected at the mines, and
the chemical factories are less depended on except for

handling waste and scrap. A description of some of the

districts is given in the St. Petersburg letter in this issue.

Concentrate Collecting Device

The concentrate collected by vanners is always fine-

grained and usually high grade. As the belt comes to the

head of the machine wash-water is run on it and the con-

centrate is expected to fall into the box set below. Actu-

ally much of the fine material is held on the belt by ad-

hesion and the surface tension of the water until the first

box is passed. To recover this material other boxes are

placed in order and the belt dips down into water in one
of them. It is necessary to scrape the material out of
these boxes from time to time, and with the best care some

fine material floats away on the water. To relieve these

conditions a wooden roller is sometimes placed as shown

in the sketch above. By proper adjustment this can be

brought up against the belt with any desired degree of

tension. It operates to dry the concentrate and cause it to

fall more readily into the box below. This device is in

satisfactory use at a number of mines along the Mother

Lode of California and elsewhere. It was invented by
W. G. Dodd and first manufactured by the Union Iron

Works of San Francisco, being placed on the Union con-

centrator. Similar devices have since been manufactured

bv others and may. indeed, be easilv made at anv mine.
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Concentrates
Most of these are in reply to questions received by mall.

Our readers are Invited to ask questions and give Informa-
tion dealing with the practice of mining, milling, and smelting.

A PUMP designed to raise approximately 400 gal. per
-^^ minute should have a suction-pipe about 9 in. diameter,

delivery 12 in. diameter, and the piston 12 in. diameter.

A SSESSMENT WORK must be done on all unpatented

mineral land in the United States; none is exempt.

The a.ssessment for next year can not be done the present

year. If several thousand dollars worth of work be done

this year it can not be applied on next year's assessment.

'pHORIUM MINERALS are in constant demand for use

in making incandescent mantles for gas-lamps, but only

one mineral that carries much thorium—monazite—has

thus far been found in quantities large enough to make it

commercially valuable. Some specimens of monazite con-

tain as much as 20% of thorium, but it is generally less

than 10 per cent.

VTONAZITE is principally obtained from Brazil and the

United States, which supply the world's demand,
although the greater part of the output of the United

States is used in this country. For many years North
Carolina and South Carolina have furnished this supply,

but important deposits have been lately discovered at

several places in Idaho.

ELECTRIC SQUIBS may be used instead of electric

fuses when blasting powder is the explosive used.

They are made on the same principle as the electric fuse,

but cost less, as a heavy paper shell replaces the copper
cap of the fuse. As the charge in an electric squib does not

detonate, but bums or flashes, it will not detonate dyna-
mite or other high explosives, and can be used only with

blasting powder or other low explosives.

"r\EGREES BEAUME, a term which is in common use

among petroleum operators and refiners, is apt to be
confusing to tliose who are not acquainted with the method
by which the system of units was established. For liquids

tighter than water, among which is mineral oil, the Beaume
measurements are opposite ,to those of specific gravity.

That is to say, the greater the specific gravity of the oil,

the lower the Beaume measurement, and vice versa.

T3EC0RDING GAUGES are used for many purposes
about mines. In the dredging fields of California they

are used by the Yuba company to give a continuous record
of the depth at which the bucket ladder is operating. In-
cidentally they give a record of stoppages and delays, and
allow the general superintendent to keep in close touch with
the work of each dredge. Where electricity is used for
power, the current-meter readings are also available and
serve much the same purpose.

THUMPING rock and waste alternately from the same
skip requires special arrangements at the top. At the

Kennedy mine, in California, the manager, Webb Smith,
has met the problem by building the rock-chutes below the
ore-chutes. When rock is hoisted extra steel flanges car-
rying the usual cuned track for engaging the skip-wheels
and dumping the load, are run out over the shaft by means
of a rack and screw. The skip-wheels follow the rails on
these sheets and the rock is dumped in the appropriate
pocket. When ore is to be hoisted these sheets are run
back out of the way so that the skip travels to the higher
platform before dumping.

jyjINING CLAIMS, in common with all patents for lands
entered after August 31, 1890, or entries or claims

validated by the Act of that date, are subjected to a reser-

vation for "a right of way thereon for ditches or canals
fonstrncted by the authority of the United States." Since,

however, the United States has not delegated this authority
to the individual States and the right of eminent domain
does not obtain against the Government, a claim held by
possessory title is not subject to claims for right of way
under rights granted by a State. The recent decisions of
the United States Supreme Court make it clear that in all

these matters the rights of the United States are supreme.
After patent is passed the land becomes private property
and is subject to State laws in all particulars.

A LUMINUM is used in iron and steel works for removing
oxygen from the molten bath, the heat generated being

so great as to raise the temperature of large bodies of iron.

It also has the power of combining chemically with the
gases imprisoned during the cooling of the metal, thus pre-
venting porosity. For these purposes the metal is either
used in the form of an alloy known as 'ferro-aluminum,' or
as the pure metal, either in the granulated or bar form, or
in small pieces weighing uniformly one-eighth or one-fourth
of an ounce each. In the thermit welding process, invented
by Goldschmidt, aluminum and iron oxide are intimately
mixed in a finely divided state and ignited by means of a
fuse. The heat of combustion of the ensuing reaction

raises the temperature to the melting point. The reaction

takes place in a funnel-shaped crucible, from which the

fluid metal resulting from the reaction is run into a suit-

ably shaped mold formed around the joint to be made,
which is preheated by means of a blow-lamp to avoid chill-

ing the first lot of metal coming through.

QAND-FILTERS are not properly appreciated among
mill-men. They are widely used in connection with

purification of water for city supplies and in certain situa-

tions may be applied advantageously in metallurgy. At
the Kennedy mine sand-filters are used in the chlorination

plant. The filter rests on boards raised from the bottom of

the vat by one-inch wooden cubes. Above the boards is a

first layer of quartz pebbles of 1 to IV2 in. diam., carefully

set in place by hand. Above this and between the pebbles,

is placed quartz of about Vo-in. diam., and over that a layer

of screened quartz of Vs-in. size. The whole filter is about

5 in. thick. On top of the last layer of quartz, shoveling-

boards are placed, being spaced about 2 in. apart. The
roasted concentrate is dumped loosely on these boards.

Contrary to general belief, such a filter does not become
quickly clogged with slime, serving, indeed, without renewal

for three months or more. The principle of the sand-filter

has been applied by Bertram Hunt, W. A. Caldecott, and

others, in mechanical plants, but in out-of-the-way places

the simple form used at the Kennedy will often give good
service.

A THREE-SHIFT system of work in a mine is rarely^ adopted except where time is a great consideration, as,

for example, where a leasing company has only a limited

period in which to operate, or where overhead expenses are

unusually high. When three shifts are employed the men,

at best, work only seven hours and a half to seven and
three-quarters, while they always draw pay for eight hours.

Three shifts also usually require one crew to follow another

so quickly that the ventilation is poor and the men work at

once ineffectively and under unhealthy conditions. It re-

quires skillful management to handle three shifts effectively,

though the overhead expense is thereby spread to cover

more units of work. Where two shifts are employed it is

customary to allow two or even four hours to intervene be-

tween one shift coming off duty and the other going on. In

certain situations this is not economical. In hot countries it

is bad for the men and destructive to their energy to make
them dependent upon daylight hours for sleep. It is often

better therefore to have the second shift follow the first

promptly, so that, at worst, the men leave the mine soon

after midnight and get the bulk of their sleep before day.

They rest more, are better contented, and work more effec-

tively. Such a plan necessarily involves as careful plan-

ning and as much attention to ventilation as though three

shifts were employed.
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Discussion
Readers of the Mining and Scientific Press are invited to

use this department for the discussion of technical and other
matters pertaining to mining and metallurgy. The Editor
welcomes the expression of views contrary to his own, be-
lieving that careful criticism is more valuable than casual
compliment. Insertion of any contribution is determined by
Its probable interest to the readers of this journal.

Western Australian Goldfields

The Editor:

Sir—As I am frequently asked about the new Western
Australian goldfields by the roving and adventurous mining
element—and, no doubt, there are many among your read-
ers who would like the same information—I would sug-

gest that a short article in your columns, stating briefly the

nature and extent of the discoveries, routes, and cost of
transportation from San Francisco and such other infor-

mation as would be of use to one contemplating such a
trip, would be appreciated. It is always quite an effort

for those living remote from such news centres as San
Francisco to assemble information of this kind.

' Prospector.
Goldfleld, Nevada, May 1.

[Australia is such a large country and conditions differ

so in various parts that it is diflfteult to condense the in-

formation requested. However, as to steamship routes,

there are three. The Union Steamship Co. of New Zea-
land runs an excellent line of clean comfortable boats
direct from San Francisco to Wellington, with connections
for Australian ports. Boats sail about every twenty days,

and the time to Wellington is 22 days. From Wellington
to Sydney, boats sail on Friday, arriving Tuesday. At
Sydney connection is made with railways and steamships
to all parts of Australia. By this route first-class fares to

Sydney, Melbourne, and Fremantle are, respectively, $192,
$205, and $242 one way. Second-class fares are $120, $133,
and $170. Alternative routes are by way of Victoria and
Canadian Pacific boats direct to Sydney or by any of the

several lines from San Francisco to Honolulu, where con-
nection may be made with boats direct to Sydney. Sailings
of all these boats are announced regularly in the San Fran-
cisco papers. Details as to discovery of new districts and
new mines are given regularly in our news columns, par-
ticularly in our monthly letter from Kalgoorlie. It should
be remembered that Western Australia alone corresponds
in size with the Great Basin and Pacific Coast portions of
the United States. Much of it is unexplored. The rocks
are mainly old and metamorphosed, and while men used to

desert conditions in Arizona and Nevada would be at home
there, they would have to unlearn and learn a great deal to

prospect successfully. Extralateral rights are not recog-
nized and titles carry leases rather than freehold. Aside
from that, the mineral laws are not greatly dissimilar from
our own, and they are extremely liberal throughout Aus-
tralia, being designed to encourage prospecting and the
influx of settlers. Fees are moderate and the States main-
tain helpful bureaus of information as well as geological
surveys, and State stamp-mills where the prospector can have
his ore tested at moderate cost. In our issue of November
24, 1910, we printed an abstract of an excellent article on
the mining outlook in Western Australia, by A. Montgom-
ery, the State Engineer. Any prospector going down there
should inform himself thoroughly as to the habits and
nature of camels, which in Australia are used as burros
are in America. A story is told of one American pros-
pector who neglected this precaution. However, after buy-
ing his camel and outfit he had $50 left and stai-ted bravely
into the interior. The first night, in response to a question
of the inn-keeper he said, "Yes, give the camel all he wants
to drink." The next morning his bill was $41.50; $1.50 for
his own bed and lodging and the remainder for eight buckets
of water at $5 each. The expedition broke up right there,
and that particular prospector came home as soon as he
could earn money to pay his fare. This, however, need not
discourage anyone else who is prepared to study the situa-

tion in advance and take a chance. Australia is a 'white

man's country' with a low death rate, generally healthful

conditions, and offers many inducements to those who have
the pioneer spirit and are willing to make it their home.

—

Editor.]

Surface Indications of Ore-Slioots

The Editor:

Sir—The valuable and instructing contributions of W.
H. Storms in the Mining and Scientific Press of October
22 are to the point. I have applied them in almost all

eases of recommending or commencing of exploration and
development during my mining and prospecting experience
for the past 22 years. Mr. Storms' observation as to gulches,

depressions, etc., crossing the strike of the vein is a rule,

and the observations of others to the contrary are excep-
tions and only rarely occur. There is much to be learned

from all of them nevertheless. But different localities pre-

sent different conditions. I find in this district that wher-
ever the percolating surface waters have access to the ore

deposits for long periods, the metals disappear and are

evidently carried away in solution. We miners call these

cracks or fissures 'robbers,' as the occurrence of them is

immediately followed by the impoverishment of the vein.

Sometimes the veins or lodes are enormously rich and pre-

sent all the appearance of a permanent orebody, yet upon
following up the vein and never encountering a single fis-

sure, fault, or break, the metals disappear from the gangue.
neither hanging nor foot-wall carrying any ore, nor are

any cross-leads to be found, but in the place of a former
rich vein the same gangue still continues at its natural dip
and strike, but absolutely barren. The explanation of this

phase of distribution I had hoped might be brought up in

the discussion. The others so far enumerated have been
recognized by all miners and chloriders of any intelligence

and experience. Some of the former disturbances disap-

pear with the gaining of depth, but the latter that I have
mentioned seems to me most disastrous to the miner, as it is

unforseen, and in this district has never been followed out

as to the final results.

So I will put the question before the mining profession

as 'The Barren Zone Question and its Final Outcome in

Arid Regions of the Southwest.' Kindly enlighten .us

chloriders and prospectors, as we are also members of the

great mining fraternity and have to go first in eases of new
discoveries.

LOREN'Z vox SCHOEN.
Fenner, California, April 14.

Re-Location v. Resumption

The Editor:

Sir—I fully agree with the statements and sentiments set

forth in your editorial of April 22, under the title 'Re-

location of Mining Claims,' and I am not at all in sympathy
with the ideas of Messrs. J. W. Bush and E. L. Ballou, as

expressed on page 565 of the same issue. The intent of
the law is so clear that it seems strange than anyone should

fail to understand its import. Moreover, the courts have

so repeatedly passed upon this question, that there should

be no further misunderstanding. To permit an original

locator to hold a claim year after year without performing
any work for its development or benefit in any manner is

so clearly contrary to the spirit and mtent of the law as to

be absurd. I also think that the attempt of the California

legislature to jilace a thre'fe-year limit to the holding of title

without doing annual labor, was a mistake. It is not an

improvement of the existing Federal law. Under the Fed-
eral law, should a man locate a claim on the first of June.

of the present year, then, except in those States that require

a specified amount of work to be performed within a given

time, usually 60 or 90 days, as a part of the act of location,

the locator has all of the remainder of the year 1911. and
all of the year 1912, up to midnight of December 31, 1912.

within which to begin the perfonnance of the so-called an-

nual labor. Failing to initiate this work within this time,

and to continue it until not less than $100 worth has been
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performed, bis title, by right of location and possession,

ceases upon tbe opening of tbe new year 1913, sbould a

stranger appear at tbat hour to re-locate the claim, as pro-

vided by the Federal law, and the original locator has no

recourse whatever.

There is a strong sentiment in some districts against this

interpretation of the law. In 1905 I was in a mining camp
where I bad not been for many years. I noticed a cut up
on the hillside 200 ft. above the village street. "Who owns

that claim?" I inquired of a resident. "Jim Smith," was

the reply. "How long has he owned it ?" I asked. "Oh, ten

or twelve years, maybe longer," was the response. "Where
is his development work?" I then inquired. "There it is,"

he answered; "that cut up there." I laughed at him and

said, "Why, that hole was made there in 1879 by Kelley; I

was here myself at the time. That claim has been open to

re-location for at least 25 years." He looked at me in a

peculiar sort of way, and quietly remarked, with significant

expression, "There's lots of claims like that in this district,

and anyone coming in and attempting to re-locate any of

them would find himself most unpopular—it might be more
healthy somewhere else." Of course this was largely bluff,

still it was an expression of the almost universal sentiment

of that camp and also of many others. If the veins should

1)6 found to be rich, or for any other reason a mining ex-

citement should begin in the district such sentiment would
be quickly set aside by men as courageous and determined

as these old hangers-on, and moreover the newcomers would
have the right on their side, and these long idle claims would
all be re-located and held by the strangers, notwithstanding

ilie protests of the old timers. I think the Federal statutes

might be amended so as to state clearly what the law con-

templates in this regard. No mining district ever came into

prominence through the wholesale location of claims by a

few individuals who did no work on their locations.

W. H. Storms.
Berkeley, California, April 24.

The Editor:

Sir—Have read with considerable interest the articles and
editorials appearing in the Mining and Scientific Press from
time to time, and particularly those appearing in the issue

of April 22 anent the right of an original locator to re-

locate after failure to perform the required annual labor.

As the Federal Supreme Court has not as yet passed di-

rectly upon this question, and until it does, no authoritative

determination of the issue, applicable equally to all of the

public domain, exists, I presume the matter is still open
to discussion.

As stated in your editorial, the weight of authority un-
doubtedly is to the effect that the location as to the original

locator is not vitiated nor his title- extinguished by his fail-

ure to perform the annual labor, but that the same endures
until extinguished by the initiation of a hostile claim by
others; and that in the absence of such hostile claim, the

original locator may resume work at any time with the

.same effect as though no failure had occurred. From this,

it would logically follow, that in the absence of such hostile

claim the location, so far as the original locator is con-
cerned, is still a valid and subsisting claim, and one upon
which he could not make a valid re-location. It could hardly
be contended that the attempted re-location, ipso facto, con-

stituted an abandonment of the original location, and if it

did not, the attempted re-location, as stated in your edi-

torial, is the best evidence that there never was a real

abandonment or intent to abandon, and consequent ex-

tinguishment of the original location irrespective of the per-

formance of the annual labor, and it is a well settled rule

of law that no person will be permitted to take advantage
•of his own fraud.

But aside from these technical considerations of the case,

the manifest intent of Congress in prescribing the annual
labor requirement was to prevent speculators from per-

petually monopolizing the public domain to the exclusion

-of bona fide locators, and the retardation of the develop-

:nient of our natural resources. To permit a speculator to

hold his ground and exclude genuine locators merely by re-

locating year after year, would be so palpable an evasion
of the reason and spirit of the law as to be unworthy of
serious consideration. In the construction of statutes it is

a well established rule of law that "Of every legislative act

intelligent purpose can be predicated, and the end contem-
plated by that act and toward which it was directed by the

legislative power, must always be considered in determining
the character of the act itself; and when, under one inter-

pretation the effects and consequences are absurd, unjust,

or contrary to the public good, and under another interpre-

tation such effects and consequences are reasonable and just,

it is evident that the latter interpretation is alone correct."

I am sorry that the company by whom I am employed
does not consider a good law library a necessary adjunct to

the operation of a mine, or I might be able to cite some
recent decisions bearing upon this important question.

Goldfield, Nevada, May 5.

C. W. L. Stevens.

The Editor:

Sir—Just what the makers of the law of 1872 intended
in relation to allowing a claimant to re-locate as well as

resume work to continue lawful possession of mining
ground, might ba made clearer by referring to the Con-
gressional Record of that time. In the absence of this, the

apparent absence of any court decision in the matter, and
the custom of many years, makes it look, on the face of it,

as though re-location is not prohibited, or that it opens a
claim contest. That claim-holders are any more prone to

strive for 'something for nothing' than men in other walks
of life will hardly be asserted. The claim-holder looks at

re-location as a question of choice on his part. When the

last minute arrives he may maintain the title he already

has by resuming work, or he may abandon what work he

has done and acquire a new title by re-location. That
abandonment preceding re-location is genuine appears when
patent is applied for, the $500 worth of work having to

.show for the final location. A careful reading of the ex-

cellent special act for Alaska shows it can be readily inter-

preted to mean that in all other sections the claim-holder

can himself re-locate his former ground. It would be no

less fair to claim its sanction by Congress in the special

Act of 1891 in relation to the Uncompahgre Indian lands,

wherein the perfection of certain titles is contingent on re-

location.

As far as getting the country prospected goes, it really

is immaterial whether one man holds the ground without

work, or whether a succession of locators hold it in like

manner. Until $500 is expended a patent is not possible,

and there are many chances of trouble for the claim-holder

who fails to do his annual work.

E. L. Ballou.

Igo, California, May 6.

Uses of Manganese

The principal use of manganese ores, according to E. C.

Harder of the U. S. Geological Survey, is in the manu-
facture of iron-manganese alloys such as spiegeleisen, ferro-

manganese, silverspiegel, and silicomanganese. The first

two of these contain principally iron and manganese; the

last two contain considerable silicon in addition. Ferro-

manganese and spiegeleisen are used in steel manufacture

as reducers of iron oxide during the final melting, as recar-

burizers, and in the manufacture of special steels alone or

in combination with chromium, nickel, tungsten, and other

steel-hardening metals. Manganese is also used in the

formation of alloys with copper, aluminum, zinc, tin, and

other metals. Manganese ores or manganiferous iron ores

are used to a slight extent as fluxes in the reduction of

silver, lead, and copper ores. Manganese peroxide is used

as an oxidizer in the manufacture of chlorine, bromina,

and oxygen, and of potassium, ferromanganate ; as a drier

in paints and varnishes; as a decolorizer of glass; and in

the manufacture of the dry and the Leclanche cells.
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Special Correspondence

ST. PETERSBURG, RUSSIA

Altai Copper Production.—Future op Altai Industry.
—Ural Production.—Bogoslofp and Kysiitim.—In-

crease of Production and Consumption.

The smelting of copper at Altai (in the Suzunsky fac-

tory) is efEected under the disadvantageous circumstances

of absence of means of communication, resulting, of course,

in a restricted development of the industries of the district,

and it is further to be observed that the exploitation of the

copper deposits up till now in that neighborhood can not

be called active. The complexity of the Altai ore and the

resistance it offers to treatment are hardly equaled the

world over; and therefore at the present moment the smelt-

ing of copper at Altai may be considered only a survival

of the past importance of the country as a mining centre.

Its future is by no means in doubt, though for the

moment the Altai copper industry is quite insignificant,

the production not only is not increasing, but the tendency

is rather to decrease. The reasons for this are on the one
hand the poorly developed condition of Russian chemistry,

particularly in the handling of pyrite and also the rapid

development of the metallurgical production of the red
metal on the copper ore producing fields. If on the basis

of the figures given on page 728, we consider the propor-

tion of the increase in the production of copper-bearing

districts in 1910, compared with 1907, we find that the Ural
production has increased by 43.4%; that of the Caucasus
51.1, and that of Siberia by 206.8. Consequently, above
all, the increase in the production of copper is most ob-

servable in the Siberian factories (Spassky, Yenissei, and
the Dzhiltaffsky). This, of coui-se, is quite comprehensible,

because all these factories began production only at the

beginning of the present century. In their case it is rather

the birth of the production of copper and not the develop-
ment of the industry that is to be considered. After the

Siberian factories follow the Caucasus, where for the last

few years the development of the copper industry has been
rapid and extensive, particularly in the case of the Alaver-
desky factoi-y and the Caucasian Copper Co. and the

Dzansulsky factory.

In the Urals the largest producing works is the factory
of the Bogosloff, following which is the factory of the

Demidoff's Successors. Independent of the activity of these

producers of copper there is the Kyshtim company, which
has had a considerable share in the Urals' output. This
company produced 93,747 poods in the year 1910, against
17,502 poods only obtained at its works in the year 1907.

The foregoing confirms the estimates that have been
made from time to time in the course of the year 1910 re-

specting the probable results of the copper companies' op-
erations. It need only be briefly stated, in order to avoid
repetition, that the copper situation in Russia is one cal-

culated to give pause to other copper producing countries
that have acquired the habit of looking to that land as a
good and lasting market. The development last year in-

dicates that within a brief period the country will be self-

supporting in copper, and the only advantage that out-
siders will have will be the cost of carriage from the gi-eat

copper-producing centres of the Urals and Siberia to in-

dustrial districts near the ports, where water-carried copper
has an advantage. But against this has to be set the enor-
mous progress that has been made by the Caucasus, and
there is no indication either here or in the other areas
named—the Urals and Siberia—that either the source of
supply will fail to respond to increased calls or that the
production of the finished article is likely to be carried on
with diminished intensity. Consequently the Caucasus must
in self-defence, so to speak, become an exporter of metallic
copper, and it will be a simple matter for the Russian Gov-
ernment to consider Caucasian copper shipped, say at Poti.
Novorossiisk, or Taupse, to the South Russian ports in the
Black Sea, or to the Baltic ports, in Russian bottoms, as

not having left the country and consequently as standing

free of import duty; so that Russian produced copper can

be delivered by water carriage on the same terms, as far as

freight is concerned, as other countries' copper; and enjoy
the while the tariff protection. The industries of Russia
are developing with great rapidity, and machinery requir-

ing copper, including sugar-mills, cables, electric works at

mines, and others, is being called for in ever-increasing

quantities, so that after all the rising tide of home pro-

duction may not fill the widening gulf of home consumption.

BLACK HILLS, SOUTH DAKOTA
Development of Dunn Properties.—Consolidation of

Portland Properties.—Sale of Hidden Fortune is

Postponed.—Sale of the Alder Creek.—Dividends

from Wasp No. 2.

—

Dredging near Mystic.

The Deadwood Lead & Zinc Co. is the name of a new
corporation, organized locally, to develop the Dunn proper-

ties on Spruce gulch, near Deadwood. Aaron Dunn is pres-

ident and 0. N. Brown general manager. A large body of
ore carrying pyrite, zincblende, and galena is exposed in

the workings. A carload has been shipped to the Safe In-

vestment mill. The middling, containing the iron and zinc,

will be shipped to Plattesville, Wis., where it will be treated

by the Huff electrostatic process. The ore carries gold and
silver, averaging $3 per ton, 5% galena, and 4% zinc.

The Trojan Mining Co. has been incorporated to consol-

idate the interests of the Portland, Clinton, and American
Eagle companies, in the Portland section of the Bald moim-
tain district. This gives the company 700 acres of mineral

land, with a large amount of known ore. The American
Eagle mill is being remodeled by moving the crusher from
the top of the building to a convenient location beneath new
ore-bins on the hill at the rear of the plant. A belt-conveyor

will take the crushed ore to the mill-bins. Additional Dorr
classifiers are being installed, a Dorr pulp-thickener and a
stationary-leaf slime-filter. The plant will have a capacity

of 300 tons per day. Electric haulage will bring all ore-

to the mill through tunnels and sheds. H. S. Vincent, of
Deadwood, is general manager.

Sheriff's sale of the Hidden Fortune property has been

postponed to July 8, upon representation of stockholders

that a deal was on foot which would result in work being

undertaken and all obligations met. The mines of the Black

Hills Development & Financial Corporation, at Carbonate,

are being developed to produce a weekly tonnage of 200'

tons of gold ore from the Seabury-Calkins, and 100 tons

per week of silver ore from the Iron Hill. Shipment is to-

commence soon. The Alder Creek property has been taken

over by Illinois interests, and the cyanide-plant will be over-

hauled and electric equipment added.

Development work has been suspended by the Imperial

company m the shaft at the head of Annie creek. The
burning out of a motor in the station at the bottom of

the shaft damaged the station and stopped the ventilating

apparatus. Repairs will be made and work resumed shortly.

P. H. Bertschy, who is leasing at another point on the

Imperial ten-itory, is making regular shipments to the Lund-
berg, Dorr & Wilson mill at Terry. Delay has been experi-

enced at the Reliance in getting things in shape for starting

the mill. One of the slowest tasks to finish is that of
soaking up the tanks and making them water-tight. Twenty
stamps furnished by the Steams-Roger company, of Denver,

have been erected in place of Chilean mills, and other minor
repairs made.

Wasp No. 2, ou May 1, declared its first di\-idend sinee-

the rebuilding of its mill, which was destroyed by fire in

January 1910. The new plant was started in December.

The plant is treating 500 tons per day, and the average bul-

lion recovery is $2 per ton. Mining and cyaniding costs are

less than $1 per ton. It is expected that the Castle Creek

company's dredge, near lilystic, will be in operation before

June 15, as it is practically completed. Another dredge

is to be put in farther down the stream, J. Charles Sher-

man, of Pactola, having charge of this latter concern.
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SALT LAKE, UTAH
Smelteb Wins Smoke Damage Suit.—Good Ore at Alta.

—Utah Silver Production.— Notes of Progress.—
Increased Production at Utah Con.— New Lead

Furnaces.

The U. S. S. R. & M. Co. has won the last of the smoke-

damage suits brought against it, the jury, in the suit of

Walter Steadman for $14,000 damages for death of sheep,

bringing in a verdict for the company. The Sierra Nevada

Prospecting Co., which sent out E. B. Learned to locate

claims, has received a report that he has located some claims

at Rose Springs from which rock has been sent in running

$12 to $178 in gold. The roads to Alta have cleared of

snow, and the mines of that camp are beginning to ship.

The recent discovery in the Utah Mines Coalition at Alta has

broadened into 8 ft. of shipping ore. The International

Smelting company is handling more copijer ore than ever

before at its Tooele plant, the average running from 600 to

700 tons per day. The regular 2% quarterly dividend is-

promised this month. According to a circular from the

U. S. Geological Survey, Utah was second in silver produc-

tion in 1909, with a record of 10,551,100 oz., second in

amount of ore treated with 5,119,325 tons, and sixth in

gold production, with 203,818 oz. The Burro mine in City

Creek canyon, within ten miles of Salt Lake City, will

begin shipping ore this month. The Columbus Extension

in the AJta district will extend its main tunnel 800 ft.

farther to a point under the old Toledo shaft. The Utah
Metals tunnel in Bingham is now in 5000 ft., or about half

way through the mountain. Two shifts are averaging 5

to 6 ft. per day, at a cost of $11 per foot. The old Max-
field Mining Co., operating in the Big Cottonwood district,

has changed its name to the Salt Lake Power & Mining
Company.
By reason of improved conditions in the lower levels

of the Utah Consolidated, that company has been able to

increa.se its shipments to the Tooele smelter, that now
amount to 500 tons of ore daily. The increased tonnage

is due to the development which has been in progress during

the last four months below the main haulage-level. The
Tooele plant of the International S. & R. Co. is treating

700 to 800 tons of copper ore per day. Many contracts

with operators for lead ores have been made by this com-
pany, and it has been decided that the two lead furnaces

being built shall have the cajjacity of 500 tons each, instead

of 250 tons, as originally planned.

« GLOBE, ARIZONA
The Ou) Dominion to Increase Mill CAPACiTr.

—

Mumi
Mine and Mill.— Arizona Commercial.— Inspira-

tion.—Summit and Warrior.

It is learned that the Old Dominion Mining & Smelt-
ing Co. has decided to add a 500-tou unit to its con-

centrator because of the existence of large bodies of con-

centrating ore in tlie United Globe ground. Plans for

this addition are not yet perfected, but a set of 13 by 16-

in. rolls and a 6-ft. Chilean mill are now being erected.

During April the Old Dominion company concentrated
11,085 tons of ore and smelted 29,275 tons of charge. Its

production for the month was 2,515,000 lb. of copper.
The electric locomotive that was started on the fourteenth
level in March has proved so satisfactory that another
locomotive of the same type and size is to be put in use
on the sixteenth level. The Kingdon shaft is now about
3G0 ft. deep. Sinking on 'A' shaft (the main shaft)

has been begun. It will be sunk to the depth of 1800 ft.

The new 'high line' connection with the Arizona Eastern
road's main track will soon be completed. It will reduce
the grade from 4% maximum to 2.8% maximum, and will

be in operation by July. A shed is being built over the

ore-bins at the smelter; a perfect mixing system direct

in the bins will be completed by June 1.

The Miami mine and mill are working satisfactorily.

although the mill is running at but half capacity because
of the imfinished state of units 4, 5, and 6. The rest of the

equipment of unit No. 4 will soon be ready, but it will

be some time before the other two units will be operat-
ing. The three now in operation are handling 1500 tons
of ore daily. The metal recovei-y at the mill is 75%, a
saving the management expects to increase. The concen-
trate is averaging above 40% copper, which probably will

be increased to 42% in the near future, and allowmg for
a loss of 2% at the smelter, there will be a net saving
of 40%. The caving system is only advanced to the extent
that light sets have been erected between the capping and
the orebody. When the stopes and pillars recede as the ore
is drawn out, these timbers will fall or be shot down, thus
forming a mat of timber between the receding ore and the
settling cap. The Miami company now employs about 500
men.

The Arizona Commercial cross-cut north from the 1000-

ft. station has extended through the Black Hawk vein,

35 ft. in width, and is continuing north to explore the

Old Dominion fault. The vein shows heavy mineral im-
pregnation, but because it is badly broken where cut,

it is impossible yet to get an assay that would give an
average value. A drift is being run along the foot-wall

of the vein, and cross-cuts will be cut through the vein

at intervals. Copper glance ore running almost 80% was

MIAMI portion of globe district.

cut by the winze below the seventh level. The ore was
found where the diamond-drill had penetrated the glance, 90
ft. from the collar of the winze. The ore will not be de-

veloped until the winze has been sunk to the 800-ft. level.

The sUaft is now about 1100 ft. deep and is sinking at

the rate of 2 ft. per day through the hard diabase. At
the Superior & Boston excellent ore has been uncovered
35 ft. southwest from the south station of the 1000-ft.

level. The ore is heavy in iron and contains glance, chal-

copyrite, specks of cuprite, and silver. It is 20 ft. wide
where found. The Great Eastern vein (which contains

the ore) was missed in the development work for the past

two months because of the increase in the dip of the

vein. The Great Eastern vein is identical with the Black
Hawk vein of the Arizona Commercial ; and in all the work-
ings above the 1000-ft. level in both properties the vein

has dipped north at an angle of about 47°. The Superior

& Boston management went far enough north to cut the

vein at its supposed dip before driving westward to catch

it. The revelation in the A. C. a few days ago of th©

abrupt 'straightening up' of the vein at the 1000-ft. level,

led the other mine's management to abandon the west drift

and start another southwest from the shaft. It caught the

ore in 35 ft. The Live Oak's new shaft (No. 2.), being

sunk by Mclvors brothers and Ross, who made the best

record for one week that has been made in the district,

now has a depth of over 200 ft. Work preparatory to

blocking out ore is in progress at the old shaft. Four
drills are being operated on the property.

The Inspiration company has received its generator,
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electric locomotives, and much of the underground haulage-

equipment. The rails in the levels are being bonded and

the wires are being strung. With exception of a drift

to the east from the Colorado shaft at the 500-ft. (3350 ft.

above sea-level) level there is not much underground work

being done at the property, everything awaiting the build-

ing of the power-plant. Four drills are in use. The Sum-

mit company still finds high-grade ore on the 400-ft. level

south, having cut it again in the vein sooner than expected

from its features on the upper levels. The cross-cut being

driven to the west to cut the Pasquale vein is about 300

ft. from the station. It has passed through the Interme-

diate vein. The vein is so small that it is improbable

the company will develop it. No ore is being taken from

the mine except su'ch as is broken during development.

The Warrior Development Company continues to ship from

100 to 125 tons of 10% chrysocoUa daily to the El Paso

smelter. Considerable development work is being done,

and a churn-drill is being operated on the western part

of the Warrior group. The German Copper Co. has been

organized and will start work on its ground 2 miles north

of Globe. The Manitou Copper Co. is an organization

that has taken over the Five Points and Manitou proper-

ties about 8 mil^ west of Miami. Work on a 500-ft. shaft

on the former group will be begun at once, a hoist will

be erected, a pump installed, bunk-houses, blacksmith-shop,

and carpenter-shop built.

EASTERN OREGON
Ben Harrison Mine.— Cornucopia Mines Co.— Good

Showing on the Gorman.^Morning and Red Boy.—
Sale of Mormon Bot.

The Ben Harrison, situated on Clear creek in the Green-

horn district. Grant county, was recently purchased by Ohio

investors, headed by A. L. White, president of the Lima
Locomotive & Machine Co. Air-compressors, Leyner drills,

and other appliances for effective work have been provided,

and about 50 men are on the payroll. The mine has ore-

bodies from 12 to 15 ft. wide, the ore assaying from $15

to $20 per ton. W. C. Fellows is in charge.

The Cornucopia Mines Co. owns 41 quartz claims, 22 of

which are patented, all situated at Cornucopia, Baker county.

The shipping point is Robinette, on the Northwest railroad,

25 miles from the mines. The mines produced steadily for

a number of years under the ownership of the late John
C. Searles, and have recently come into the possession of

Benjamin B. Lawrence and associates, of New York, who
intend to add a new mill and cyanide plant. Two-fifths of

the mine product is free-gold ore, which, with some con-

centrate, runs from $150 to $200 per ton. Several carloads

are now in transit to the Oregon-Idaho sampling works at

Baker. Present equipment includes a 20-stamp mill operated

by electric power. About 70 men are employed. Robert
M. Betts is manager.

The Gorman adjoins the Humboldt on the east end and
covers the same vein that is opened in the Rainbow and
Humboldt. The wash is deep on this group, and the biggest

showing of quartz float to be found in the Northwest is

strewn over the surface, some of the boulders weighing two
tons. For years people have been hauling away this float

to near-by mills and arrastres and treating it at a profit.

Spokane people have become interested in the Gorman, and
a force of men is now at work to open the vein. The adit

is in 500 ft. and by driving 200 ft. farther the vein will be
opened.

The Morning group of 10 claims has been bonded and
is being developed by Frank E. Pearce, formerly superin-
tendent of the Iron Dyke mines. The property is situated

9 miles from Austin, on the Sumpter Valley railway, in

Grant county. The property is equipped with a 5-ft. Bryan
mill, and concentrators. Ore 20 ft. wide can be mined and
milled at a profit, and some shipping ore is in sight. Over
4000 ft. of work was done in the past, but the new work,
under Mr. Pearce's direction, shows better results.

The Red Boy, which has been inactive for several years.

is now owned by Ray Nye and associates, of Fremont,

Nebraska. Mr. Nye arrived at Baker recently for the pur-

pose of re-opening this property, and is arranging to sink

500 ft. below the present lowest level. The mine was for-

merly a dividend-payer. The location is near Granite, Grant

county, 18 miles from Sumpter. It is equipped with a 20-

stamp mill, hoisting machinery, air-compressors, and electric

power. An ample development fund has been provided by

the owners to carry out their plans. John Farrell is in

charge.

The Mormon Boy group, in the Cable Cove district, near

Sumpter, has been taken over by Sidney C. Love of New
York, who is giving the development work his personal atten-

tion. The mine has a 3-ft. orebody; 2 ft. of this is of

milling grade, and 1 ft., next to the foot-wall, is shipping

ore. A cross-cut, 200 ft. below the old workings, is being

driven, by which the vein will be reached at 175 ft. from the

portal. Fifty tons of $115 ore is now piled up on the dump,

and this will be forwarded to the Oregon-Idaho sampling

works at Baker.

MEXICO
No Bullion to be Handled by Mexican Nat. Railways.

—Federals in Agua Prieta.—Conditions on West

Coast.—End op Teziutlan Copper Co. Suit.—Moctb-

zuMA Dam.—Mining in Oaxaca.

A recent general order of the Mexican National Express

Co. against the acceptance of money or bullion for ship-

ment is affecting mining companies in Mexico. The order is

expected to continue in effect until all danger of loss at

the hands of revolutionists or bandits is past. Considering

the unsettled conditions and traffic interruptions, shipments

of ores and bullion over the National Railways of Mexico

have been well maintained up to this time. So far the

greater part of the decrease in earnings of the system has

been chargeable to the falling off in passenger receipts. Ore,

bullion, and oil shipments constitute over one-fourth of the

total freight handled by the National Railways. The taking

of Juarez by the revolutionists was followed by the an-

nouncement that the repair and operation of the Mexico

Northwestern line would be permitted. This is important

to some of the mines of western Chihuahua. As a result

of the fighting around Agua Prieta, no trains were operated

for nine days over the Nacozari railroad, which handles the

shipments of the Moctezuma Copper Co., the Lucky Tiger

Gold Mining Co., and other mines. The recent abandon-

ment of Agua Prieta by the Federals caused apprehension

among the companies using the Nacozari railroad, as it left

them without customs facilities. However, the revolutionists

have occupied Agua Prieta, and it is stated that they will

handle customs affairs there, as they are doing at Juarez.

Cananea was recently surrendered to the revolutionists, but

the rebel occupation has not interfered with the operations

of the Cananea Consolidated Copper Co. There is little

fear of interruption there, unless rail communication with

the United States is cut, shutting off fuel-oil supplies. If

the port of Naco, also abandoned by the Federals, remains

closed, all Cananea shipments will have to be handled

through Nogales. A number of Southern Pacific bridges in

Sonora and Sinaloa have been destroyed, and traffic is demor-

alized. The revolutionary activity in Sinaloa has greatly

curtailed mining operations in that State. Mazatlan, the

principal Sinaloa seaport, is under siege. Durango is with-

out railroad service. Levies have been made on foreign as

well as Mexican mining companies by armed bands, some

of them posing as revolutionists, and others as bandits.

Revolutionists have entered Pachuca, but there has been no

attempt to interfere with operations in that district. Opera-

tions in the important El Oro district have continued with-

out interruption. Disturbed conditions have affected mining

to some erfent in the Taxco district of Guerrero and the

Zacualpan district of Mexico.

A Federal court decision, confirmed by the Supreme Court

of Mexico, has lifted the embargo on the Teziutlan Copper

Co., resulting from a judgment rendered last June. This
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judgment was for P23,059,0S4 in favor of the Compania

Explotadora Mexicana, of Mexico City, against George D.

Barron, at one time prominently identified with the Teziut-

lan enterprise. It disclosed the fact that the case had been

in the courts since 1900. The Compaiiia Explotadora was

organized in 1895 by men well known in Mexico, the object

being to acquire and develop mines in the Teziutlan dis-

trict of the State of Puebla, and Mr. Barron was elected

president and general manager. The case against Barron

was based on the allegation that the company authorized

him to acquire the Aurora and other mines, which have

since become big copper producei-s, and that, instead, he

took titles in his own name and later transferred the mines

to the Bobt. S. Towne interests, which control the Teziutlan

company.
The Moetezuma Copper Co., the Phelps-Dodge concern

operating in Sonora, is building a dam to hold storm-water

for use at its 2000-ton mill at Naeozari. Scarcity of water

at the end of the long dry season each year has forced the

company to curtail operations. It is believed that the

storm-water gathered will be sufficient to give the mill an

adequate supply throughout the year. The production of

the Moetezuma company in the first quarter of the year

was 5,738,054 lb. of copper, as against 5,852,608 lb. in the

THE NATIVIDAD MILL, SIESBA JUAREZ, O.VXACA, MEXICO.

first three months of 1910, and 6,500,583 lb. in the same
period of 1909.

In spite of conditions prevailing in several regions of
the country, mining in Oaxaca seems to improve a good
•deal, owing to the fact that in some of the operating mines
workable orebodies have been found recently. Among the

mines that are now in good shape is the Natividad mine,

a Mexican company situated in Sierra Juarez, 36 miles north

of the city of Oaxaca. This mine is in an old mining
«amp of somewhat complicated geological structure com-
posed of black slate and limestone cut by several instrusive

bodies and dikes, the former much eroded. In the Natividad
mine there are three parallel veins near each other, two
of them large (from 4 to 12 ft.), and the other a narrow
but sometimes very rich one. The three are flat veins dip-

ping to the west, while their .strike is north-south.

The veins have a brecciated structure and are composed
of quartz and pieces of slate or porphyry through which
are disseminated the metallic mineral.?, mainly gold, a little

silver, and variable amounts, though always abundant, of
zincblende and galena. Iron pyrite is present always in

the veins and is associated with the gold. The ores occur

in pockets of varial)le size, but large enough to pay big

profits when a pocket is found. The mine has at present

two orebodies in hand, and the ores left in the old work-
ings are also worked. The Natividad company has a 70-

ton cyanide plant that may be increased to 100 tons when
the new power plant is finished. With the new ditch at

present being constructed, a head of 600 ft. is obtained

and 800 hp. will be developed. The mill has 30 stamps,

two tube-mills, and employs Paehuca tanks with a modified

method of agitation. Owing to the character of the gold

and especially the silver, recovery is not very high, but the

company expects to obtain better results by improving the

concentration.

This company has not paid dividends for several years,

but there is every prospect that it may pay some in the

near future. Well infonned people say that the ore actu-

ally developed represents a gross value of ¥=1,500,000. The
Sierra Juarez is a country magnificently can'ed by erosion,

with deep barrancas and steep mountains, while big blocks

have been displaced by faults. The old carving work has

been refilled with more recent volcanic overflows, mainly of
andesitic character, cut again by younger active erosion.

GOLDFIELD, NEVADA
April Report Goldfield Con. M. Company

In his report for April, J. F. Thorn, general superin-

tendent, gives the following figures:

During the month of April, the total production of the

company was 28,253 tons containing $1,061,496, or an
average extraction of $35.75 per ton, or 95.16%. The total

net profit to the company was $796,151, or $28.18 per ton.

The development work amounted to 3961 feet.

The total cost of mining, development, transportation,

milling, office and general expense was $7.68 per ton, dis-

tributed as follows:

Mining:

Development $1.11

Sloping 2.21

$3.32

Transportation 0.09

MUling 2.22

Marketing 1.10

General expense 0.37

Bullion tax 0.52

Construction 0.06

Total cost of operation $7.68

During the month 330 tons of ore was mined from the

sill-floor of the 136 stope on the second level of the Com-
bination mine that averaged $200 per ton. Another ore-

body was found 50 ft. west of the 136 stope that will

jtrobably connect up with the main stope, making a stope

75 ft. long and 10 to 15 ft. wide.

In the Mohawk mine the 260 sill-floor on the second

level, and the 354 sill-floor on the third level were consid-

erably extended. One thousand two hundred and twenty-

three tons of ore that averaged $30 per ton was mined from
the 354 sill. The 384 and 385 drifts, on the third level, on

the foot-wall of the 354 stope were extended 100 ft. through

ore that averaged $20 per ton. The foot-wall was not ex-

l>osed, but the indications are that the orebody will be

about 10 ft. wide, and is now opened up 200 ft. in length;

the face of the south drift still being in ore.

In the Clermont a winze is being sunk through the 604

orebody to connect with a raise from the 1200-ft. level of

the Grizzly Bear. The winze was started in the hanging

wall of the orebody and was rather low grade, but it is now
down 50 ft. (on the incline) and is averaging $50 per ton.

It is hoped to have the raise and winze connected about

the first of June, and will then have good air and can rush

development work on the 1200-ft. level. Two hanging wall

cross-cuts are being driven on this level (one north and one

south of the Grizzly Bear shaft) and the quartz mass is

wider and stronger than on the 1000-ft. level of the Cler-

mont. The 700-C hanging wall raise, which is practically a

cross-cut on the 1200-ft. level 200 ft. south of the shaft,

cut six or seven feet of ore that averaged $12 per ton. The
air on this level has been very bad, and until the winze and
raise are connected it will not be possible to do much work
on this orebody. The mines as a whole are looking well,

and are producing about 940 tons per day, which is all

being treated at the mill.
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General Mining News

ALASKA
W. H. Parsons, of the Dexter-Hortou National Bank of

Seattle, estimates an output of $10,000,000 in gold from

the interior camps of Alaska this season, including Fair-

banks, the Koyukuk, and Iditarod.

Juneau District

The report of the Alaska Treadwell Gold M. Co. for the

month ended April 15, 1911, shows 31,410 tons of ore

crushed in the 240-stamp mill, and 20,636 tons in the 300-

stamp mill, a total of 52,052 tons. In the former mill

600 tons of concentrate was saved, in the latter 407 tons.

Estimated gross value of free gold recovered, $68,187.67;

estimated gross value of concentrate, $42,239.88; total,

$110,427.53. Estimated realizable value, $105,987.76; ope-

rating expenses, $95,889.98, leaving an operating profit of

$10,097.78. Construction expenses, $10,013.11. Yield of ore

milled, $2.12 per ton. Stock of ore broken, 20,911 tons;

development work, 198 ft. in ore, 576 ft. in waste.

Peince William Sound

A. Von Gunther has purchased from Arthur Zilberman

an interest in the Ground Cliff group of mining claims,

situated near Valdez. A 7-ft. vein contains a good grade

of gold ore. The Glacier group, situated at the head of

Mineral creek, was sold to A. G. Brown and M. S. Griffith.

Assays of surface ore across an 8-ft. vein are said to

have shown $28 per ton.

ARIZONA
Mohave County

The Needles Mining & Smelting Co. is erecting a 2-mile

aerial tramway, Trenton Iron Co. system, from the Banner

mines to the foot of Stocktoij hill. It is stated by the

Miner, published at Kingman, that the Santa Fe company

is to build an 8-mile railroad branch from Berry station, 6

miles east of Kingman, to the lower terminal of the tram-

way for the haulage of ore mined in the Stockton hill camp,

where the Needles M. & S. Co. has done a great deal of

development.

The Tom Reed Gold Mines Co. recently made a clean-up

of gold and silver bullion worth $76,500, as the result of

30 days run of its 20-stamp mill, and this is the largest

product for any month since the mill was started.

The following data, taken from reports of mining com-

panies to the county assessor, show the output of various

mines of this county for the year ended May 1, 1911 : Gold

Road, $603,262 in gold, $6992 in silver; Tom Reed, $484,717

in gold, $5822 in silver; Needles M. & S. Co., $2007 in gold,

$1419 in silver, 134,258 lb. lead, 95,844 lb. zinc; Golconda,

$15,447 in silver, $18,189 in gold, 6,038,574 lb. zinc, 32,634

lb. lead; C. 0. D., $14,268 in silver, $2666 in gold, 26,049 lb.

lead ; Adams lode, $1504 in silver, 4895 lb. copper. Totals

:

Value of gold and silver, $1,156,279; zinc, 6,134,418 lb.;

lead, 192,941 lb. ; copper, 4895 pounds.

Rich gold ore has been found in the low hills near Bound-

ary cone, half way between Gold Road and Needles. The

ore comprises quartz, containing free gold and oxidized iron.

Pima County

The Mines Company of America, which controls the Sil-

verbell, Tombstone, Saddle Mountain, and other mines, also

the smelter at Sasco, is reported as having decided to blow-

in the furnaces of the Sasco plant to treat ore from the

Saddle Mountain mine, situated at Christmas, in Gila county.

Recent development in this mine of massive bodies of cop-

per ore is said to be such as to assure a tonnage sufficient

to keep the plant in operation. A considerable percentage

of this ore is sulphide. Winkelman is the nearest shipping

place, and this is close to Hayden, where the Ray Con. smel-

ter is being built.

Pinal County

Two sections of tlie concentrating mill of the Ray Con-
solidated, situated at Hayden, on the Gila river, are treating

over 2000 tons of ore daily, and it has been demonstrated

that each section has the capacity to concentrate 1200 tons

per day. The third section probably is in operation by

now. Five more sections of similar capacity are under con-

struction; the eight sections, when all are complete and in

operation, are expected to treat close to 10,000 tons of ore

per day.

CALIFORNIA
Amadok County

The 40-stamp mill of the Bunker Hill company operated

26 days in April, mostly on ore taken from the 1950-ft.

level. The bullion output for the month amounted to

$27,000. It is claimed the vein has considerably widened

at 1950 ft. depth.

The Central Eureka's 40-stamp mill was put in operation

April 2, on ore of good grade that is being mined on the

1500, 2700, and 2S00-ft. levels. This mine was profitably

operated from 1900 to 1906, and was closed down in 1908,

when the orebody was found to have pinched at the 2500-

ft. level. Some time later than this an orebody correspond-

ing to that of Central Eureka was found below the 2500-ft.

level on the South Eureka, which led to the opening of the

big reserves of ore now being mined on the 2700 and 2800-

ft. levels of the Central Eureka. This important work has

been performed under the superintendency of James Davis.

The property is on Sutter hill, between Jackson and Sutter

Creek.

Butte County

The Burlington Gold M. Co., ha^ing four patented claims

close to Forbestown, has put in a gasoline hoist, and is let-

ting a contract for 100 ft. of driving; the intention is to

sink a shaft. The object of this propo.sed development is

to be able to fui-ther define the ore-shoot found in the

north-south vein on which a 435-ft. adit has been driven.

The latter work shows the vein to be 4 ft. wide. Assays

of a number of samples show an average of about $8 per

ton.

Calaveras County
The Lightner Gold M. Co. started 20 stamps in its 60-

stamp mill on May 15, and expects soon to have all stamps

in operation. The new shaft, sunk during last winter, has

a depth of 425 ft. Cross-cuts are being driven to the vein

NEW shaft, lightner mine.

from the 300 and 400-ft. stations; the cross-cut from the

200-ft. station has been finished. The old shaft, 255 ft.

from the new one, is used for taking timbers into the mine
The ore runs about $4 per ton. A new 250-hp. electric hoist

has been put in use at the new shaft. The air-compressors

are also electrically operated. The Lightner Gold M. Co.

purchased the property from the old Lightner M. Co., and

the litigation, recently mentioned, is between the old com-

pany and J. D. Coleman, and does not concern the Lightner

Gold M. Co., which has undisputed control of the property-

The operations are superintended by Bayles C. Clark, for-

merly of the South Eureka mine; J. R. Fan-ell, of Sau

Francisco, is consulting engineer. The property is at An-

gels Camp.
The Melones Mining Co. mined and milled 148,900 tons

of ore for the year ended October 1. 1910, at a total cost

of $1.08 per ton. This mine, situated at Careon Hill. w;is
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opened in 1895, after Eastern investors had become inter-

ested through the eilorts of W. C. Ralston. The ore is

worked by the shrinkage system and there are stopes 30 ft.

wide by 350 long. The mill has 100 stamps, by which an

average of 4.41 tons per stamp was crushed during the year

named. The ore milled yielded $1.9S per ton, 42% of which

was recovered by amalgamation, 58% by concentration. The
extraction was 88%. The property is equipped for operat-

ing by botli electric and water-power. W. G. Devereux is

manager.

Inyo County

The Keane Wonder M. Co. has given George Wingfield

an option on its mine and mill, situated on the west slope

of Funeral range, facing Death valley, about 20 miles south-

west of Rhyolite, Nevada. The mine has been under exam-
ination by F. J. Siebert for Mr. Wingfield. Homer Wilson,

one of the stockholders, has had the management of the

property, and two years ago built a 20-stamp mill and cya-

nide plant, since the completion of which 27,000 tons of ore,

averaging about $12 per ton, has been treated.

Kbrv County

A small tonnage of ore taken from the King Solomon
mine, Randsburg district, milled $240 per ton by amalgama-
tion. Sinking on the property is in progress, and drifts

on the vein are driven from the 50-ft. station. The property

belongs to J. J. Miller. It contains the extension of the

Butte lode.

Nevada County

(Sjiecial Correspondence.)—The Coan Mining Co. has

begun operations, the results of which indicate that its

property is developing into one of the good mines of the

county. The 10-stamp mill is proving the ore to be similar

to that of the other mines along the same lode, such as the

Champion and Spanish. Ten men are employed. Dan Mc-
Donigal, formerly of Alleghany, is manager. The Pittsburg

20-stamp mill is working with two shifts on ore taken from
the 1300-ft. level. M. B. Keir is manager. At the Cham-
pion mill 20 stamps are drop))ing on good ore. It is stated

that the North Star Mining Co. expects to take over the

Champion group.

Nevada City, May 16.

The Arctic group of 12 claims, belonging to Ole Helgeson
and Martin Van Berg, and situated on Canyon creek, 7 miles

east of Washington, has been leased and bonded to J. P.

Flint and a-ssociates. The claims cover a mineralized zone,

said to contain seven parallel veins of gold ore in g^-anite.

Canyon creek cuts through tiie vein system at right angles,

exposing the formation and making it pos.sible to open the

veins at a depth of 1000 to 1500 ft. by adit-levels. It is

announce*! that a mill for amalgamation, concentration, and
cyanidation. to be equipped for treating 2.50 tons of ore per
day, Ls to be built at the mine this season, and that the

plans are made and that orders for the machinery have been
]ilaced. The ore-dressing is to be done by crushers, rolls,

and conical pulverizers. The equipment is to be hauled to

the mine from Emigrant Gap.
The work of unwatering the old shaft of the Brunswick

mine. Grass Valley, is in progress. It was allowed to fill

with water two years ago. The pumping out of this shaft

is expected to result in draining the new 450-ft. shaft, in

which work is to be resumed as soon as it is free of water.

San Diego County

The Universal M. & D. Co. is developing what formerly
was known as the Noble mines, situated 60 miles northeast

of San Diego. It is claimed that a large tonnage of ore

has been expo-sed; that there are four veins, the ore found
in which a.ssay8 .$5 to $45 per ton in gold that occurs partly

free and partly as.sociated with ai-seno-pj'rite. There is a

small mill on the property. The mines are in the Julian

district.

Shasta County

The executive connnittce of llie Shasta Couiily Kiiniicrs'

Protective A.ssociation, after hearing the report of Frank
Gould, who spent two months in analyzing the fuines emit-

ted by the smelter at Cornm. docided that the Halaklala

Copper Co. was not complying, according to its ideas, with

the conditions of the decree of the U. S. circuit court made
July 24, 1910, and concluded to place the evidence before
the court and ask that action be taken to enforce the decree,

which may result in the closing of the plant. The Balaklala

company has made heavy expenditures and brought to bear

much skill in diluting the gas and precipitating solid matter,

but the farmers demand that none of the latter be allowed
to escape.

Sierra County
(Special Correspondence.)—Sinking is progressing at the

Standard mine, in Sailor ravine, and the manager contem-
plates getting a small compressor and air-drills. It is prob-
able that a 5-stamp mill will be erected this summer. At
the Sierra Buttes 37 men are employed and 20 stamps are

operating. The flume has been repaired sufficiently to carry
water for power purposes. Plans are being made to im-
prove the mill so as to lessen the cost of ti-eatment. The Rio
Antigua Co. of Los Angeles has renewed its bond on the

South Fork property at Forest, and it is understood that

operations will be resumed. Several rich leads of gravel

have been opened, and it is expected to intersect the main
channel by extending the adit.

Downieville, May 20.

Siskiyou County

The Grizzly mine, idle for 25 years, is being cleaned out,

so that it may be examined by those who are considering a

proposal on the part of the owners to sell it.

Tuolumne County
(Special Correspondence.)—The original Black Oak vein,

from which more than a million dollai-s was taken, and
which was lost a few years ago, was uncovered on the fif-

teenth level last week. It is about 5 ft. wide and contains

rich ore. The finding of the vein below the fault is of great

interest, and it is believed the sale of the property, owned
by Scott, Dowe & Co., to the present operators, a company
headed by Charles Knox, is assured. R. C. Knox is super-
intendent. Operations ceased at the Berkeley mine a few
days ago and simultaneously a suit was instituted in the

Superiar Court of this county by the Berkeley Mining Co.

against Ida Klein, William Beddig, Louis H. Beddig, and
L. G. Baum for the recovery of $32,000 expended in equip-

ping the property with machinery and making other im-
provements and for an additional sum of $10,000, which
was the initial payment made in November, 1910, on the

purchase price of the mine. In the complaint the defend-
ants are accused of 'salting' the mine and of making sundry
misrepresentations, on the strength of which the plaintiff

company alleges it purcha.sed the mine and erected machin-
ery, including a 10-stamp mill. The men to whom the

property was sold are AV. J. Wyeth, G. E. Turman, and
R. F. Buzard. The Flotilla Gold Mining Co. will commence
the development of the Blue Bell group of three claims, four
miles south of Tuolumne. A cross-cut will be driven to

tap the Blue Bell vein at a vertical depth of 410 ft. The
shaft and drifts on this claim reveal a vein 4 to 7 ft. wide.

18 in. of which will mill about $12 per ton in gold. The
ore also contains 1% sulphide which assays $450 per ton.

The officers of the company are C. H. Burton, president:

D. Pennington, vice president, and U. S. Burton, secretary-

treasurer. The mill just completed at the Gianelli mine is

making its initial run on ore that is high grade. A. C. Molir

and F. J. Gellespie have purchased the Rawhide Extension

mine and intend to commence operations.

Tuolumne, May 20.

COLOEADO
Lake County (Leadville)

AVilliam Harvey and his associates have leased a part of

the Resurrection mine, and intend shipping ore through the

Yak tunnel. The Louisville mine, also being ojierated

through this tunnel, is yielding 35 tons per day of zinc sul-

phide. The Maid of Elrin, Wolftone, and Henrietta, now
referred to as the Nicholson mines, are producing 150 tons

per day of zinc ore, which is sliip))ed to the Kansas zinc

smelters. It is said the output of these mines is to be in-
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creased to 200 tons in June, and to a still greater tonnage

by July. The body of zinc ore exposed in the Chi-ysolite

mine is 10 ft. wide, the ore mined averaging 36% zinc.

Shipments from the New Monarch mine, Big Evans gulch,

continue at 100 tons per day, the ore having a value of $20

to $25 per ton.

La Plata County

The owners of the Neglected mine are reported as having

decided to erect a 7-mile aerial tramway from the mine to

Hermosa, where a mill and cyanide plant are to be built.

Tests were made by John Gross to determine as to the

adaptability of cyanide treatment to the ore.

Odbay County

The Mono-Baltic Mining & Smelting Co., of Boston, is

erecting a smelting plant at Ironton, the old Saratoga mill

building being utilized. This company is developing a num-
ber of mining claims, and is said to have plenty of ore.

Park County

The Colorado Gold Mining & Smelting Co., owner of the

new pyritic smelter at Alma, recently purchased the Grover

and Winnie patented claims and the Atlantic group of 23

claims. The price reported is $30,000.

Summit County

(Special Correspondence.)—The St. John 500-ton mill,

which was completed last November, but was operated only

ST. JOHN MILL, MONTEZUMA.

30 days to make a few tests of the dump ore, of which

there is a large tonnage, is to be put in operation again

this month. The company has signed a contract with the

Montezuma Automatic Transportation Co. whereby the lat-

ter is to deliver crude ore and concentrate from the St.

John mine to the Colorado & Southern railroad at Key-

PKNNSYLVANIA MILL, ARGENTINE.

stone. This is an old property that formerly operated at

a profit. It is now equipped with electric power. It is

understood that the mine is to be retimbered.

The Pennsylvania mill is being enlarged to 250 tons capac-
ity, by the addition of another set of 14 by 27-in. rolls,

and two 6-ft. Chilean mills; the method used for concen-
tration during the last year resulted in making a saving
of from 75 to 80% of the value. No changes except as
to capacity will be made, and the enlarged mill will be in

operation by July 1.

Montezuma, May 10.

IDAHO

Boise County

(Special Correspondence.)—The Golden Age Mining Co.,

E. R. Abernethy, manager, operating near Grimes pass, on
the eastern rim of the Boise basin, five miles above Pioneer-

ville, has the mine opened to a depth of 250 ft. by means
of a 1200-ft. cross-cut. The vein strikes northeast-south-

west, and occure in granite and porphyry. The two paral-

lel veins, developed near the surface, have been opened on

the lower level. A Sullivan single-stage air-compressor has

been ordered, and as soon as it is ready for use work will

be commenced on a vertical, 2-compartment shaft, to be

sunk in the hanging wall, starting at the lower cross-cut.

The property has a 15-stamp mill, with plates, classifiers,

and tables, in which 40 tons of ore, running $10 to $12
per ton, is being treated daily. About 75% of the total

saving is effected by amalgamation. Three , classes of con-

centrate are made, consisting of lead-zinc, which carries

the greatest values; a straight iron sulphide, running $50

to $60 per ton; and a second-class concentrate, which is

stacked at the mill to await future treatment with cyanide.

The concentrate is hauled to Boise, a distance of 49 miles,

at a cost of $7.50 per ton. An interesting feature in min-

ing here is the soft character of the ore, only 1000 lb. of

powder having been use<l to mine 6000 tons of ore.

Idaho City, May 20.

(Special Correspondence.)—E. S. Robinson is operating,

as lessee, the Boi.se Basin Hydraulic & Power Co.'s placer

property lying east of Placerville. This property consists

of 500 acres of placer ground, having an average depth

of 65 ft., 40 ft. of which contains gold in paying quan-

tity. The prospect shafts sunk ahead of hydraulic opera-

tions show an average of 30c. per cubic yard. Hydraulic

operations were commenced about April 1, with a force of

18 men, at an average wage of $3.50 per day. Water is

flumed and ditched from Grimes creek, a distance of 35

miles. When a full head is running, about 1000 in. is avail-

able, which is sufficient to keep the two No. 3 Hendy giants

in operation; the working head is 165 ft. This year the

season is expected to last till August 1, and the amount

of dirt to be moved is estimated at 115,000 cubic yards.

Placerville, May 20.

Idaho County

The Hercules mine, 15 miles east of Elk City, owned

by Johnson and Comley, is fairly well developed by sur-

face work, and a 405-ft. cross-cut, the latter giving a depth

of 230 ft. on the vein. Drifts, amounting to 200 ft., have

been driven from the place where the vein is tapped by

the cross-cut; this work shows the vein to be 6 ft. wide,

and to contain some rich ore. The same vein was opened

by another cross-cut, 90 ft. below the apex, and a raise

was driven in ore to the surface. The Anaconda mine, in

Ten-Mile district, has been leased for a year to W. New-
ton, C. Whipple, B. Jones, G. McDonald, and F. and C.

Smith. The property has a 900-ft. cross-cut, by which

the vein was not opened as expected. The lessees will

work at a higher point where the ore is exposed. They

expect to operate the 5-stamp mill, and will form a com-

pany called the Idaho Leasing & Exploration Company.

MONTANA
SiLVERBOw County

(Special Correspondence.)—Miners are at work in the

Colorado mine of the Davis-Daly company for the pur-

pose of doing development work on the 1700-ft. level, in

accordance with the recommendations of W. H. Wiley,

who examined the mine some time ago, and they declare

that the rich body of ore, uncovered on that level some

time ago, still continues and will run about 10% copper.

The High Ore mine, which had to be closed down last

fall in consequence of a fire in the lower levels, is being

operated again, about 500 tons of ore per day being hoisted.

All sign of the fire, which at one time was threatening,

has disappeared, and the air is as clear as it ever was.

Butte, May 20.
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NEVADA
Elko County

The Tusearora-Nevada Mines Co., controlling a number

of mines in Tuscarora camp, has placed W. A. Parish, Jr.,

in charge, and is having the orebodies sampled. The prop-

erties are well developed, the deepest workings being

through a 600-ft. shaft. The formation of the district is

made up of rhyolite and andesite, the ores occurring mostly

on the contact of these two. The stock of the company

is said to be in control of New York men.

Humboldt County

The Salt Lake-Winnemucca company, in which J. H.

and J. P. Turner and others are concerned, has leased a

block of ground on the Adamson-Tumer group, near Win-
nemucca; the block leased is 900 ft. north of the Adamson-

Tumer shaft. The owners of the group are having a 200-

ft. cross-cut driven to open the vein at greater depth.

The heading of this work is now close to the vein.

Lander County

(Special Correspondence.)—The Austin Manhattan com-

pany recently shipped COO sacks of high-grade ore from

the Jack Pot, 200 sacks from the Panamint, and 2.50 sacks

of concentrate from the mill.

Austin, May 10.

Lyon County

(Special Correspondence.)—The stockholders of the

Nevada-Douglas Copper Co., at a recent meeting held at

Salt Lake, elected officers as follows : President, A. J.

Orem ; vice-president, James G. Berryhill ; second vice-

president, L. H. Curtis; treasurer, W. V. Rice; secretary,

Frank M. Orem
;
general manager, W. C. Orem. The mine

of the company is in the Yerington district, at the tenninus

of the railroad which is built from Wabuska into this

district. This company is under contract to ship a speci-

fied tonnage of ore to the smelter that the Ma.son Valley

Mines Co. is building at Thompson, near Wabuska.
Mason, May 20.

Storey County (Vibginu City)

The Mexican G. & S. M. Co. has been having tests made
on ore from its mine to determine the character of treat-

ment to be adopted for the proposed mill. The ore con-

tains gold and silver, as.sociated with sulphide material, in

a gangue of quartz and silicified porphyry. There are lo»v

percentages of lead and zinc, but these do not figure on the

commercial side. It is probable that the mill treatment to

be adopted will not diflfer much from that in use at the

Tonopah mills. For the week ended May 20, there was
mined 51 cars of ore, averaging $75.84 per ton, on tlie

south drift from the east cross-cut No. 2, and 51 cars of

ore, running $11.70 per ton, on the north drift, same
cross-cut, at the 2300-ft. level; on the 2400- ft. level, 51.

cars of ore, averaging $14.70 per ton, were taken from
the west cross-cut off the north drift; there were 66 cars

of ore, assaying $89.66 per ton, taken from the twelfth

floor of the raise between the 2500 and 2400-ft. levels;

also, 9 cars of ore, assaying $33.73 per ton, at the foot

of this raise. Shipments to the smelter for the week
amounted to 8 railroad-ear loads.

The Union shaft, used jointly for the Mexican, Union,

and Sierra Nevada mines, has a depth of 2000 ft., from
the bottom of which is a drift 1450 ft. east. A winze is

being sunk at the farther end of this drift by the Sierra

Nevada and Union companies, the winze having reached

a depth of 300 ft. The new orebody in tlie Mexican mine,

now of so much interest, was found by sinking a winze

from its 2200-ft. level, and cros.s-cutting at 2500 ft. The
latter winze is on Mexican ground 140 ft. from its bound-

ary with the Union; another cross-cut was made from the

winze to the orebody at 2400 ft. Then a raise was driven

on the vein from the 2500 to the 2400, the upper part of

the raise being in ore that sampled over .$100 per ton.

The ore-shoot at and above the 2500-ft. is pretty well

demon.strated, but what lies below this is yet to be deter-

mined by lowering the water-level by means of the pump-

ing plant at the 2100-ft. station of the C. & C. shaft, which

discharges water into the Sutro tunnel at the 1700-ft. sta-

tion. The Mexican company is shipping its high-grade ore

to the smelters, reserving its low-grade for the mill that

is to be built this season.

The Julia Con. M. Co., which has an area of ground

at Virginia City, lying in the vicinity of tlie Exchequer,

Bullion, and Potosi, operated profitably from 1875 to about

1880, but since that date the property has been idle, and
within that period the Julia shaft and workings have badly

caved. Records of those early operations indicate that

extensive bodies of ore, assaying $10 to $20 per ton in

gold and silver, were opened on the 1600 and 1800-ft.

levels. This ore was not mined, as it was too low grade

to handle profitably at that time. In order to re-open the

old workings and get at the orebodies, a drift is being

driven from the 2000-ft. station of the Ward shaft, and
the Julia ground will be tapped at about 300 ft. beyond
the present heading.

White Pine County

(Special Correspondence.)—A new steam-engine of 50-

hp. capacity is being put in position at the Zack shaft of

the Ely Consolidated company and will be in use in a

few days. The management has demonstrated the exist-

ence of extensive bodies of sulphide ore nmning 6% cop-

per on the 500-ft. level, which has encouraged it to sink

deeper, and for this purpose the new engine is to be util-

ized. About 600 ft. of work has been done on the 500-ft.

level, the greater portion of which is in commercial ore,

much of it averaging 6% copper.

The Steptoe Valley Mining & Smelting Go. is now using

oil for fuel in two of its reverberatory furnaces at McGill,

which it is estimated will effect a saving of at least $25,000

per year in cost of fuel. The other three reverberatories

will be equipped for oil burning during the year, as this

kind of fuel is giving good satisfaction. The power plant

probably will not be equipped for using fuel oil during

this year, as there is a large tonnage of coal on hand,

which will be used up before making the change. When
the entire plant is equipped for oil burning, it is expected

that a saving of $100,000 per year will be made by chang-

ing from coal to oil. Basic converters are being provided

at the converter plant, one of which will soon be in use,

and two others later in the summer. The concentrating-

plant is treating an average of 10,000 tons of ore daily.

A definite statement has come from what seems to be reli-

able source that the Eureka-Palisade railroad will be le-

constructed during the present year. This will result in

reviving the mining industry of Eureka, Windfall, and

Hamilton, which has been inactive since this railroad was

washed out 18 months ago.

The management of Boston-Ely has found sulphide ore

of importance in the west cross-cut on the 1245-ft. level,

which is expected to lead to deposits of commercial ore

beneath the water-level. The Boston-Ely has made a long,

hard fight, and present indications are that it will yet

win out by bringing in another producer for the Ely dis-

trict.

The Giroux Consolidated, which has the best-equipped

shaft in the State, will soon be in the producing clas.^. Its

cross-cut on the 1200-ft. level is now nearing the orebodies

developed in the old Alpha workings, while the cross-cut

on the 1400-ft. level is also being driven in the same direc-

tion, but the heading of which will not reach the ore zone

for two or three months. No announcement has been nmde
recently by the management of the company in regard to

the erection of a plant for treating its ores in the district,

but it is probable that shipments of high-grade ore will

soon be commenced.

Ely, May 22.

UTAH
Beaveb County

The Utah M. M. & T. Co., developing the Hub and Lady
Bryan claims in Star district, 10 miles from Milford, has

completed its main working slinft to n (Ip)ith of 400 ft., and
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cross-cuts have been driven to the vein from the 300 and

400-ft. stations. Drifts have been extended on the vein

at the 300-ft. level, and a considerable tonnage of ore has

been stoped and shipped. Some ore is also mined from

the bedded veins which come into the main lode. The bins

are full of ore and there is a big tonnage exposed in the

mine. C. T. Birchard of Boston is the company's manager.

Juab Countt

The Carisa Gold & Copper M. Co., having 57 acres of

patented ground in Tintic district, near that of the Cen-

tennial Eureka, has leased a part of the property to Fred

T. Williams, of Park City, who is to begin development

and mining. Operations are to be continued also on com-

pany account. The ore shipments from Tintic district

for the week ended May 20 were 146 cars. The five larg-

est shippers were the Iron Blossom, 33 cars; Centennial

Eureka, 29; Dragon, 27; Colorado, 10; Grand Central, 7

cars.

Tooele County

(Special Correspondence.) — The Consolidated Mercur
company sent $50,000 in gold to the Government assay

It is said the shoot is 35 ft. long on the 700-ft. level, 82
ft. at 800, and 200 ft. in length on the 900. The shoot

is only partly developed at the 1050, but where the ore

is exposed it has a width of 4 ft., and consists of galena.

Ore from the 900-ft. level sampled 65% lead, and 117 oz.

silver per ton; the clean ore taken from the 1050-£t. level

ran 75% lead and 250 oz. silver.

Sandon, May 19.

(Special Correspondence.)—The Soho Con. Mines, Ltd.,

which formerly shipped ore of the value of $45,000 from
its silver-lead mine near Sandon, will resume work again
June 1. The property adjoins the Rambler-Cariboo, in

McGuigan basin. J. C. Ryan, manager, states that the

ore will be hauled to Kaslo by rail, then shipped to Trail

by water.

Sandon, May 15.

(Special Con-espondence.)—The Granby Con. Mining,
Smelting & Power Co., which has purchased the mines of
the Hidden Creek Copper Co., near Observatory inlet, on
Portland canal, has decided to erect a smelter in the vicin-

ity of the property, but the plant will be on deep water.

CANADIAN-KLONDIKE DREDGE ON BEAR CREEK, NEAR DAWSON.

oflice at Salt Lake as a result of April operations. The
mill treated about 22,000 tons of ore, indicating how low

a grade of ore is being handled at this mine. The Utah
mine, at Fish Springs, produced nearly $7000 worth of

ore during the first two weeks in May. This mine has been

producing silver-lead ore for twenty years of a grade high

enough to make it profitable to haul it by wagons 75 miles

to the nearest railroad station.

Mercur, May 22.

CANADA
British Columbia

(Special Correspondence.)—James Breen, of Spokane,
who owns 75% of the stock of the McKiuley Mining Co.,

having a partly developed mine on the north fork of Kettle

river, 34 miles up-stream from Grand Forks, has bonded
the property to the British Columbia Copper Co., at $100,-

000, one condition being the continuous development dur-
ing the next 12 months. The B. C. company is to develop
more extensively by means of a long adit.

Grand Forks, May 20.

(Special Correspondence.) — The Rambler-Cariboo M.
Co., having properties near McGuigan, with W. E. Zwicky
as manager, has opened on the 1250-ft. level a shoot of
ore, containing 6 to 8 in. of clean galena. Other openings
on the orebody are on the 700, 800, 900, and 1050-ft. levels.

so that the slag can be disposed of economically. The

new cross-cut being driven is to tap the coi3per lode at

a depth of 800 ft.; the portal of the cross-cut is a mile

from the site selected for the smelter.

Prince Rupert, May 16.

(Special Correspondence.)—The Kootenai Mines, Ltd.,

has become owner of the Granite-Poorman mine, eitnated

in Nelson counti-y, by the payment of $10,000 on the old

Duncan-United Mines bond.

Nelson, May 18.

Yukon

The ice in the Yukon river started to go out May 15,

and the steamer Canadian sailed from White Horse, May
19, with passengers and freight for Dawson. A heavy

output of gold dust is anticrpated this season from the

Dawson district, as the result of dredging and hydraulic

mining. The main operations are on the upper tributaries

of the Klondike river, comprising Bonanza, Hunker, and

Bear creeks. The most extensive dredging operations there

are those of the Yukon Gold Co., though the Canadian-

Klondike M. Co., Northern Light, Treadgold, and others

are operating several dredges. The Canadian-Klondike

company, having two dredges on Bear creek, began work

with one dredge before May 1, Joseph W. Boyle being

manager.
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Decisions Relating to Mining
Specially reported tor the Minino and Scientific Press.

Injury to Miner—Assumption op Risk

An experienced blaster in a granite quarry is presumed

to have knowledge of such open and obvious dangers inci-

dent to doing blasting as such a skilled person of ordinary

intelligence and knowledge possesses, whether they arise

from the business, the particular manner in which it is

conducted, or the use of defective or unsafe appliances.

Such an experienced blaster is presumed to know the nature

and condition of the blast-holes as to roughness and uneven-

ness of the side or of sharp projections of the rocks in

the walls, and knowing these facts he is charged with the

knowledge that the use of a sfeel rod in a blast-hole might

produce a spark by contact and friction with the rock, and

thereby produce premature explosion. The danger from

premature explosions arising from the use of a steel rod

in a blast-hole is the result of known and obvious conditions

of the operations of natural laws, and it cannot be said

to be a secret and an unknown danger which an intelligent

and experienced blaster does not comprehend. It is not

improbable that an expert blaster has more knowledge con-

cerning the art and a better comprehension of such dangers

than the employer himself, who is held to have full knowl-

edge of such in the conduct of his business ; and the dangers

incident to the mode of blasting are the risks and hazards

which attend such work, and are the obvious and known
dangers incident to the manner of conducting the blasting

operations and which are assumed by the servant in his em-

ployment and undertaking the work. It is immaterial that

an experienced blaster, injured by a premature explosion

caused by a spark in the use of a steel rod in the blast-

hole, had no knowledge of the process and dangere of blast-

ing except what he had acquired while at work in the quarry

of his employer, as such want of knowledge from other

sources does not relieve him of the assumption of the risk

of danger arising from the use of a steel rod in loading

blasting-holes with powder, where he did in fact comprehend
and understand the danger.

Brotzki v. Wisconsin Granite Co., (Wisconsin) 125
Northwestern, 916. April 1910.

Brkach op Contract to Lease "of Mine—Profits

In an action for breach. of a contract to lease the right

to operate a mining claim on a royalty, proof that the

owner stated to the complainant that he would make out

a lease of the claim and that the terms of the royalty

would be 40%, and that the lease was to commence at a
date named and extend to another named date, was held
sufficient as to the terms of the lease and as a basis for

the recovery of damages. It was held also that the lessee

would be entitled to such profits as would have been de-

rived from the premises for the full period of the term for

which the lease was to have been made, and that proof of
snch profits might be made by showing the profits made
under a like lease of the same property to otlier parties

during the same period, if it is shown that the lessee would
have worked the premises practically in the same manner
had the lease been executed to him according to the agree-

ment.

Hjelsberg v. Chilberg, 177 Federal, 109. Feb. 1910.

Mineral Rights in Railroad Right of Wat
A deed conveying to a railroad company a right of way

containing 'the clause "coal rights reserved," was held to

reserve the title to the coal under the right of way and that

it separated the title to the coal from the title to the surface,

together with the mining rights connected with it, and that

the grantor could mine and remove the coal and could use

the space where the coal was found in any way he pleased

and as though no conveyance of the surface had been made.

Atterbury v. Blair, (Illinois) 91 Northeastern, 475.

April" 1910.

Personal
Professional men are Invited to send news of their engage-

ments and travels. Such news Is Interesting to friends.

Howard D. Smith is in London.

Gklasio Caetani is in New York.

C. A. Fisher was in Texas last week.

T. R. Marshall has moved to Mexico City.

H. A. J. WiLKiNS has returned to New York.

F. G. Cottrell has gone to Placerville, California.

Edmund Juessen has returned from Blair, Nevada.

Frederick G. Clapp is examining oil properties in

Mexico.

C. F. ToLMAN, Jr., will spend next year in European
travel and study.

Bernard MacDonald was at La Jolla, California, and has

gone to New York.

George S. Rice, of the U. S. Bureau of Mines, will sail

for Europe June 17.

E. Coppee Thurston arrived in New York on May 12

from South America.

F. W. Bradley and Errol MacBotle will sail from
Seattle for Juneau, May 31.

Charles Janin and H. Foster Bain left on Thursday
for Globe, Arizona, and Denver, Colorado.

W. A. Farish, Jr., is superintendent for Tusearora-Ne-

vada Mines Co., operating at Tuscarora, Nevada.

Frank L. Cole and Russell Y. Hanlon have formed a

partnership at Manila as consulting mining engineers.

W. H. North, formerly of Wallace, Idaho, is now with

the Standard Silver-Lead M. Co., Silver, British Columbia.

F. H. Richer, of the Merrill Metallurgical Co., is at

Colorado City preparing drawings for changes at the Union
mill.

Morton Webber, of New York, has been in eastern Can-
ada on examination work on behalf of the C. L. Constant

Company.

E. S. Bastin and J. M. Hill will return to Colorado

June 1, to resume the geological survey of the Central

City quadrangle.

George H. Cushing has been made secretary of the local

executive committee of the American Mining Congress, for

the Chicago meeting.

R. H. Chapman will continue his work for the Canadian
Geological Survey another season and will make headquar-

ters at Victoria, B. C.

Burroughs Edsall has been engaged in re-opening the

old silver mines on Blind Spring Hill at Benton, California,

since January 1, 1911.

D. C. Jackling, general manager, and Frank Jannet,
mill superintendent, for the Utah Copper Co., are inspect-

ing the Ray and Chino mills.

Charles H. Fulton, president of the South Dakota
State School of Mines, at Rapid City, has resigned to take

the chair of metallurgy at the Case School of Applied
Science, Cleveland.

Major Sherwood A. Cheney, of the Corps of Engineers,

has been appointed a member of the California Debris

Commission in the place of Captain Thomas H. Jackson,

Corps of Eng^ineers, relieved.

Ferdinand H. Graser has resigned as secretary of the

Nevada Wonder Mining Co. to become assistant secretary

of the Colombia Consolidated Goldfields, Inc., with offices

in the Bailey building, Philadelphia.

William B. Fisher, who for the past four years has

been manager for the Salt Lake Copper Co., with offices at

Salt Lake City, has resigned to enter the employ of the

American Smelting & Refining Co., his headquarters being

in the New York office.
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Company Reports

LIBERTY BELL GOLD MINING COMPANY
The annual report of this company for the year ended

September 30, 1910, shows that during the year its mine
at Telluride, Colorado, produced 887,606 tons of ore, which,

when milled, produced stamp bullion to the value of

$511,410, cyanide products worth $318,045, and concentrate

to the value of $125,498, other incidental receipts making
a total of $988,604. The total operating expense was
$706,458, leaving a profit balance of $282,147. The follow-

ing comparative table of receipts and costs per ton is of

interest

:

RECEIPTS.

I
Rate per Ton

,

1910.

Stamp bullion | 3.82

Cyanide products 2.38

Concentrate 0.94

Slag 0.03

Ore proceeds (133,899

tons) $ 7.17

Boarding - house, tram,
rents, mine-commissary
profit, interest and prof-
its from investments... 0.21

1909.

t 3.06

2.06

0.43

0.02

t 5.57

0.33

1899-1910.

i 4.18

1.95

0.83

0.02

$ 6.98

0.15

Average receipts per
ton milled $ 7.38 $ 5.90 $ 7.13

EXPENSES.

, Rate per Ton
,

1910. 1909. 1899-1910.
General expenses (133,899

tons) $0.41 $0.3 9 $0.78
Mining (134,321 tons)—
Operating 2.32 2.36 2.75

Development work (5374
ft.) 0.29 0.49

Tramming (134,373 tons). 0.19 0.29 0.36
Milling (133,899 tons) 1.73 1.67 1.72

Treatment and shipping
costs 0.32 0.19 0.31

Stamp bullion (59,873 oz.) 0.04 0.03 per oz. bullion
Concentrate (2503 tons).. 14.97 12.98 per oz. concentrate
Cyanide bullion (174,764

oz.) 0.02 0.02 per oz. bullion

Average cost per ton
milled $ 5.27 $ 5.40 $ 6.07

Profit per ton milled.. $ 2.11 $ 0.51 $ 1.08

The decrease of 24e. per ton in mining cost and lOe. per
ton for tramming is noteworthy. During the year exten-
sive alterations have been made in the mill, and it is hoped
thus to decrease the cost of milling. The following table

shows the work of the mill for 1910

:

ORE MILLED, 1910.

(133,899 tons.)

Gross values per dry ton milled, and percentages.

Gold. Silver. Value.
Recovered— Oz. % Oz. % $ %

In stamp bullion 0.178 57 0.254 7 3.82 46
Concentrate 0.026 8 0.651 19 0.94 11
Cyanide products 0.086 28 1.162 34 2.41 29

Total recovery .... 0.290 93 2.067 60 7.17 86
Lost

—

In tailing 0.021 7 1.381 40 1.17 14

Total content 0.311 100 3.448 100 8.34 100

The percentage of recovery has continually increased and
is now 8% better than the average for the last 12 years.

Depreciation has been provided for, $30,836 being set aside
for this purpose. The net gain for the year was $282,147;
dividends amounting to $143,606 were paid, corresponding
to 22% on the capital; the balance added to that of the
preceding year amounting to $629,525. The schedule of
stocks and bonds shows that these amount to $190,215. The
capital is given as $700,000; 9445 shares have not been
issued.

Market Reports

LOCAL METAL PRICES.
San Francisco, May 25.

Antimony 12—I2Jic ; QulcksUver (flask) 46.60

Electrolytic Copper H-lSJ^c Tin 46—46J^c
Pig Lead 4.75—6.70c i Spelter ^—'!%c
Z.nc dust, 1400 lb. casks, per 100 lb., small lots $9.60—9.75; large 17.60—8.60

METAL PRICES.
By wire from New York.

Average dally prices In cents per pound
Electrolytic

Date. Copper.
May 18 11.95

" 19 12.00

" 20 12.00

" 21 Sunday.
" 22 12.06

" 23 12.08

" 24 12.10

Lead.
4.36

iM
4.36

Spelter.

5.34

6.3*

5.34

No market.
4.36 5.34

4.36 5.34

4.36 5.34

SUver,
per oz.

63%
63%

S3%

53^

ANGLO-AMERICAN SHARES.
Cabled from London.

May 18. May 26.

£ B. d. £ B. d.
Camp Bird 1 12 1 11 6

El Oro 14 6 14
Esperanza _ 1 11 S 1 10

Dolores 15 15
Orovllle Dredging DBS 06
Mexico Mines _ 8 13 8

Tomboy 15 16

(By courtesy of W. P. Bonbrlght & Co., 24 Broad St., N. T.)

MINING STOCK QUOTATIONS—NEW YORK.
(By wire from Catlln & Powell Co., New York.)

Closing prices.

May 26.

Amalgamated Copper 8 67^
A. 8. A R. Co 79>i

Braden Copper 4%
B. C. Copper Co b%
Butte CoaUtlon 19%
Chlno 24%
Davis Daly 1%
Doble SJ4

Dolores 6H
First National 1%
Foley O'Brien 1%
Glroux e]4

Goldfleld Ton 5%
Greene-Cananea 6%
Guanajuato 'Jon %
Hollinger 12^
Inspiration 8J4

Kerr Lake 6%

Closing price*.

May 26.

La Rose t 4%
Mason Valley 9%
Miami Copper _ 30%
Mines Co. of America 6i4

Nevada Con 19VS
Nevada Utah %
Nlplsslng 10%
Ohio Copper _ 1%
Ray Central 1%
Ray Con 17%
South Utah %
Superior & Pittsburg _ I6J4
Tenn. Copper 88%
Trinity 4>4

Tuolumne Copper _ 4%
United Copper _ 3%
Utah Copper 47%
Yukon Gold _ 3%

COPPER SHARES—BOSTON.
Closing prices,

May 26.

Adventure 8 6H
AUouez 81

Atlantic 6

Calumet & Arizona 56H
Calumet & Heola 470

Centennial 12J^

Copper Range 62%
Daly West 5

Franklin 10^
Granby S3

Greene Cananea, ctf. 7

Isle-Royale 16%
La Salle 3%

Copper 5

(By courtesy of J. C.

Closing prices.

May 26.

Mohawk _ $ 44

North Butte S3

Old Dominion 42}4

Osceola
Parrot 12!4

Santa Fe 1!4

Shannon _ 10%
Superior 4 Pittsburg _. 16%
Tamarack 86

Trinity 4

Utah Con 1%
Victoria 1%
Winona 8

Wolverine 110

Wilson, Mills Building.)

SOUTHERN NEVADA AND COMSTOCK
San Francisco, May 25.

Atlanta 8 .11
1
Nevada HlUs 88.02

Belmont 6.26

Pooth 08

Columbia Mtn 04

Combination Fraction 07

Florence 1.40

Goldfleld Con 6.06

Gold Kewenas 06

Jim Butler 26

Jumbo Extension 27

MacNamara „ .11

Mayflower 06

Midway 20

Montana Tonopah 82

Pittsburg snver Peak .70

Round Mountain _ .5&

Sandstorm Kendall 03

Sliver Pick .' .04

Tonopah Extension 1.00

Tonopah ofNevada 6.13

West End 52

Belcher .85

B. & B .6»

Con. Virginia 1.S7

Mexican 4.50

Ophlr 2.40

Savage .SR

(By courtesy of San Francisco Stock Exchantre.*
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EDITORIAL

THE stratigraphy of the Globe-Ray region has taken on

, added importance with the development of the great

masses of copper-bearing porphyry. On another page Mr.

F. L. Rausome points out some differences in the sections

at Ray and Globe, giving the results of the most recent

study of the area.

IN'
the development of a prospect the problems which arise

are numerous and varied. The keeping of adequate rec-

ords with a minimum of effort is not the least of these, and

many of our readei-s will find much that is helpful and

suggestive in the discussion of 'Simple Mine Bookkeeping',

bv Mr. K. C. PaiTish.

AUSTRALIAN contributions to the advancement of the

art of cyanidation have been noteworthy. We pre-

sent this week a discussion of tiie metliods of slime agita-

tion practised in Kalgoorlie, by Mr. M. W. von Beruewitz.

The metallurgist of the As.sociated is in a position to speak

as one having authority, and his contribution will be read

with interest.

THE one hundredth meeting of tlie Ameiican Institute

of Mining Engineers will be held June to 10 at

Wilkesbarre, whei'e, in the anthracite region of Penusyl-

\!iiiia, the Institute was organized forty years ago. Ex-

ciwsions to near-by collieries and coal breakers, the Beth-

let hem steel works, and the Lehigh University, will be among
I he features of the meeting. A list of more than thirty

papei-s is announced aiul it is safe to say that none will

prove of greater general interest than the 'Reminiscences

of the Beginning of the Institute' by the veteran Secretary,

Dr. R. W. Raymond.

AN interesting international incident is the recent visit

to Berlin of Charles M. Sciiwab to confer with lead-

ers of the Ru.ssian and Scandinavian steel industries. The

e.\j)ort to the United States of Scandinavian iron ore and

the expansion of the Swedish and Russian navies were the

topics under discussion. At home it is announced that

Mr. W. E. Corey and Mr. H. C. Frick have acquired 30,000

acres of coal land near Blaireville, Pennsylvania, and will

proceed to erect a large steel plant at that place. The steel

trade is now improving, and oi'dei's have been issued to

blow-ill several furnaces that have been shut down.

THE retirement of Mr. Lewis T. Wright from the active

management of The Mountain Copper Company, Ltd.,

takes from us a brilliant scientist, who has added lustre

to the mining fraternity. It is but seldom that an engineer

combines with busine.ss ability such a mastery of pure

science as does Mr. Wright. This extraordinary knowledge

of pure science is the more remarkable in his case, siiice

Mr. Wright represents a class of engineer that has few

representatives today. He is the iiroduct of the old .system

of apprenticeship, as contrasted with the technical graduate.

At the age of nineteen he was^junior assistant engineer of
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the London Gas Light & Coke Company, and at twenty-

seven, chief engineer of the Corporation Gas Department

of Nottingham. Later he went to Buenos Ayres as chief

eng^ineer of the gas company there, finally entering the em-

ploy of the Rio Tinto Company, Ltd., to solve the problems

arising at its American venture at Kennett. His brilliant

work there in the development of pyrite smelting and the

advancement of the metallurgy of copper is too well known

to our readers to need any recital. Mr. Wright has now

retired to London, though it is possible that he may return

to the United States, for a period at least. He is suc-

ceeded in the management of The Mountain Copper Com-

pany, Ltd., by Mr. William F. Kett, who has for many

years ably seconded Mr. Wright's labore as his chief assist-

ant.

THE merger of copper interests, so long mooted, seems

now a possibility. The basis upon which to come to-

gether is naturally a matter of discussion. The plan has

been suggested of forming four groups, Butte, a south-

western group, a Utah group, and a Mexican and South

American group. As a preparatory step it is proposed to

gather the 'porphyry coppers' into a single corporation

with D. C. Jackling at its head. The copper market has

begun to advance, but it is not at all unlikely that the

merger discussion is intended more largely for market effect

than with a view to action. It is difficult to see how the

controlling interests in copper can even now get together

without finding themselves outside the pale of the law. It

is realized by both producer and consumer that a great

waste of natural resources is involved in the production of

copper under present circumstances. A large quantity of

metal is being placed on the market at no pi'ofit, and an

almost equally large amount is being produced at an actual

loss. Taking depreciation charges and the lessening of ore

reserves into consideration, it is doubtful whether profits as

now computed should not be materially reduced in estimates.

It is certain, at least, that nothing will be done toward

forming a merger until after the United States Supreme

Court hands down its decision in the Tobacco Trust case.

The Supreme Court Decision

Umslopagus, wise, black, and ancient, meditates in one

of Rider Haggard's Allan Quartermain stories on the lim-

itations of mankind, saying, "Human nature is like an iron

ring; you can polish it and polish it, you can even bend it

in a little on one side, whereby you will cause it to bulge

out on the other, but it is an iron ring just the same." The

world has always gone its way striving for the next turn

in the hard and dusty road to lead it into rich pastures

along shaded paths. Always the promised land will be

seen from the next hilltop. For many months discussion in

the business world has centred about the Trust cases before

the Supreme Court of the United States. At length patience

has been rewarded and the decision in the Standard Oil

case has been handed down. Everyone in the 'Who's Who'
of the business world has been careful to be interviewed

therein. The fact that a scathing rebuke was administered

to the defendant, the Standard Oil Company, is the matter

last and least discussed. The exceedingly human thing

about all of the discussion is that this new turn in the road

reveals very much the same old landscape, the same weary-

ing problems of the same old world.

So far as Wall Street is concerned, it has adopted the

attitude of the late Tom Reed, Speaker of the House of

Representatives, who, having answered an annoying member
on the floor, turned to the House with : "Having embalmed
that fly in the amber of our remarks, we will take up the

regular order of busine.ss." All through the Street there

is a bold putting forward of the best foot, with an out-

spoken invitation to the public to join in the activity sup-

posed to be ready to begin. There are those who yet insist

that the important economic question involved is still unset-

tled, and the noise of discussion drowns the hum of the

stock market. Sales of securities have been negligible for

a long time. Any event that would .serve as an excuse for

urgent invitation would answer for stock market purposes.

Time and projjer perspective only can make possible a just

estimate of the judgment of the Court. The comment of

the day is meaningless, and already the hope is expressed

that the decision in the Tobacco case will, when rendered,

shed further light. Already the next turn in the road, the

new hilltop, has been sighted. Mr. Justice Harlan's vigor-

ous dissenting oiiinion establishes a strong foothold for

those who would combat the position taken in the majority

ojiinion. Wall Street professes to see a great victory and

an era of expansion, development, and prosperity is at hand.

Many Inventions

In a uotable address delivered at the dedication of the

new mining building of the University of California in

1907, Mr. T. A. Rickard pointed out the great need of

some arrangement in university work whereby the profes-

sors of technical branches might find ample opportunity

for keeping more closely in touch with the development of

actual practice than they, as now situated, are able to do.

and suggested that the most feasible way to secure this

would be for someone of great wealth to endow the depart-

ments so liberally that a double staff might be employed,

half of which should be engaged in can-ying on the teach-

ing work, while the rest were in the field observing prac-

tice. But since no wealthy patron of learning has so far

shown a disposition to provide the necessary endowment,

Mr. J. F. Kemp has foimd opportunity in a busy life to

devote time to the solution of this problem, and we are

enabled to present upon the following page, the details of

his invention which makes it possible for a professor to

be absent from his classroom for long periods without seri-

ous loss to the academic work. Education has so universal

an appeal that our readers will find much of interest in

Mr, Kemp's solution of this educational problem.

The principal question of every student is how to .secure

a real education. An education is an individual possession,

therefore a solution of the problem must be an individual

solution. Generalization upon a subject of so varied an

aspect is impossible, except the generalization that an edu-

cation can never consist of the mere obtaining of informa-

tion upon certain selected topics. What more his nature

needs, each student must find for himself, aided by the

men under whom it is his privilege to sit while yet an under-

graduate. The 'freshwater college", as Holmes half-con-

temiJtuously designated it, has been a powerful factor in

the development of education in America, and one of it*

great elements of strength has been the opportunity afforded

for the students to come into closer personal contact with

their instructors. A great university affords but little

opportunity for this, and thei-e are many Columbia students

who would rate above the hours spent upon petnMrraphy

and paleontology those when,

"Now every year, it doth appear.

The men of rocks sit down

To eat a bite, and with good right

The long year's efforts crown.

So take a cup and fill it up

To friends now far away.

And quaff again the cup amain

To those who with us stay."
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The Photophonic Lector

By J. F. Kemp

•The photophoiiic lector is nothing more nor less than an

endeavor to have professors as well as other people profit

by the marvelous latter-day inventions such as the photo-

•^aphic camera, the telephone, and the phonograph. Almost

every calling except our own has been benefited by them.

The camera, to be sure, has been useful, but the telephone

has proved a great drawback. It places us in such easy

communication with the Dean and the President that now-

adays it is impossible to get any time to oui-selves. So far

as professors are concerned, the phonograi)h might just as

well never have been invented. I therefore determined to

oombine tlie principles of all tliree in the photophonic

lector.

The photophonic lector is a device which will take the

place of a professor in a lecture-room. It is designed so

that a book or a typewritten manuscript may lie inserted

in a proper carrier, so arranged that by meciianical fingers

moved by adjustable clockwork tlie pages are turned from

time to time and at the exact instant. This is easy of

attainment and means no more than doing with a machine

what is done by the man of limited intelligence who turns

the pages of a music score for a performer at the piano.

In the photophonic lector the book or manuscript is care-

fully boxed so that none of the fierce liglU thrown upon

its pages by an electric arc lantern escapes into the room.

That is to say, we have tlie i)ages illuminated in the most

brilliant manner, so that the contra.sts of black and white

stand out very sharply. 1 should mention that typewritten

matter must be prepared with a good, fi-esh, black ribbon.

Blue or purple ink will not an.swer, nor can we use carbon

copies, which are naturally somewhat blurry and indistinct.

Not every typewriting machine is well adapted to making

the copy. It re(|uires one with a sharp, clear-cut, staccato

mechanism, and the operator must have the same character-

istics. An ea.sy-goiug ojjerator who slurs things over, or

who makes irregular spaces between the words, or who,

above all things, has to rub out mistakes, will not answer.

Nevertheless, all these precautions can be easily observed

with proper care in selection.

Now when the book or manuscript is set up in the camera

iUuminata of the machine qnd when the mechanical fingers

for turning the jiage at the proper instant have been ad-

justed by a few screws, and the time inter\-al lias been

exactly set for the number of lines, then the fierce white

light of the electric arc is focused upon the page, so that

it shines with a radiance like the grand display of the orb

of day. This brings us to the second unit in the device.

Close beside the arc-light lantern is set a second box

with an arrangement of lenses in a tube, and provided with

a little window not unlike tlie slit of a spectro.scope or,

again, much the same as we find in the panoramic cameras

that sweep the entire are of the horizon. Let us call it the

transmii<sion telescope. The slit in the shutter before the

objective glass is just the right size to take in one letter.

The telescope is moved by clockwork so that when it is set

at the beginning of the first line of the exposed page it

focuses upon the first letter, and then the half of the shutter

at the right-hand side of the slit is swept by the clockwork

swiftly from left to right, picking up letter after letter,

so as practically to spell out the word and transmit its

image backward. By a simple device which depends on

the effect of light ujx)n a selenium cell, the right-hand side

of the shutter opens until it encounters the blank white space

between two words. So long as a dark letter is transmitted

the slit widens, but the instant a white space is met the slit

is closed. Thus for an incredibly short time the entire word

is transmitted to the sensitive selenium cell of which I will

speak in a moment, and then the shutter closes. By careful

adjustment this has been made to correspond exactly with

•Address delivered before the Geologleal Journal Club,

Columbia Unlyerslty, May S.

the time period occupied in the pronunciation of a word

by a speaker who talks at a moderate speed and with music-

ally modulated tones. A very short space will thus auto-

matically be given to words of one syllable, while to certain

tei-ms in petrography or in the biologic branches a quite

appreciable interval is assigned. The transmission telescope

plays along the line until it reaches the end. The clockwork

already adjusted snaps it off, drops it the proper distance,

and returns it to the beginning of the next line where it

automatically begins. It required much experimenting to

perfect this, but, after all, speech is slower than sight, and

the difficulties are not so great as -^vith the moving pictures

which deceive the eye. In fact, you will at once see that

the problem is much the same, and if before you had ever

seen a moving-picture show I were to have proposed these

two things, you would have said that the moving picture

was the more difficult.

Thus the transmission telescope plays along from line to

line, the words are flashed back to the selenium cell, the

page is covered and instantly turned over by the mechanical

fingers, and a new one is begun. The movement is gently

and musically modulated; the sentences are carefully pre-

pared beforehand, and polished with great literary care and

skill. The process has, really, many advantages over the

ordinary lecture.

All that now remains is to have the words as they are

flashed upon the selenium cell, which I will hereafter call

the speaking retina, or retina parlans, so affect an electric

current that they will pass to a telephone and be uttered

to an audience through the medium of a megaphone. That

is why I selected selenium. This element, as you know,

has its powers of transmitting an electric current affected

by the impact of rays of light. Thus, years ago, Graham

Bell, in Washington, set up a telephone on the roof of

one building, so arranged that the vibrations of the disc

affected a beam of light which was flashed by the instru-

ment to a selenium cell in the circuit of another teleplione

on a fairly remote roof. The interruptions of the beam

of light so affected the selenium cell that it caused the

receiving telephone to transmit the speech of the first one

to the auditor. Precisely the same thing is done by the

retina parlans, which is in the telephonic circuit. As the

letters build up the syllables, the syllables blend together to

form the word, which is emitted by the megaphone and

passes on to the audience. At the same time when only the

white light of the spaces between the words reaches the

selenium cell, the disturbance is so great that the vibrations

are too quick for speech. They belong among those ultra-

violet wave lengths in the realms of silence outside the field

of speech. They do operate, however, to close the shutter.

Much experimentation was of course required in the early

adjustment of the instrument, but on the whole I found

it less difficult than I had anticipated, and as I discovered

that I could slip in, for instance, Geikies' 'Founders of

Geology', and recalling the charming and well-modulated

tones of the gifted author, could by the adjustment of a

few screws, apparently hear him before me, I felt en-

chanted by the results.

But having gone so far, I was led into further experi-

mentation. I reasoned this way. If the photophonic lector

succeeds with English, why not with :^rench and German.

On trial, it gave me back these languages perfectly, and I

was so carried away that I read half of De Launay's great

treatise on 'La Geologie et Les Richesses Minerales de

I'Asie' at a sittmg. Of the natural results of this discovery

I will speak in closing. But at the time I reasoned further

and then experimented with success as follows:

If we pass a ray of white light through a prism—or, bet-

ter yet, through one of Rowland's famous gratings—it is

broken up into the prismatic tints, any one or two of which

we can preserve and transmit by cutting out or absorbing

the others.

Now in the case of the photophonic lector the speech is

entirely due to -the transmission of certain forms of light

rays, whidi spell out certain words. But if I could inter-

pose in the track of those beams, say of German words.
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a grating of the proper construction to turn them into the

English equivalents, why, a German lecture would be auto-

matically translated into English and would issue from the

megaphone as such. It was so simple that I wondered no

one had thought of it before. All I needed to do was

to take a few lines of German arid start them through.

Then I slipped in gratings ruled in various patterns until

one gave a fairly good appro.ximation to English speech.

Then by slight variations of the shape of the sjiaces in the

grating I finally found the secret. I put in Credner's 'Ele-

mente der Geologic', and presto ! it came out in beautiful

English. Similar experiments produced a French grating.

and I could easily prepare one in almost any language.

What I most wanted, however, was Chinese, since, the

proper grating once secured, the priceless literature of this

ancient kingdom would be mine. So I ]>rinted with good

black India ink the characters:

and then experimented with gratings until from the mega-
phone came forth, "Good luck, health and happiness," and
success was mine. Now, with the proper alteration in the

transmission telescope so as to begin in the upper right-

hand comer and move downward, we can automatically

translate any Chinese work.

But, someone says, all this is very interesting as a scien-

tific experiment, but what will be the applications? Well,

without elaborating at too great length, the following occur

to me:
First : Sabbatical leaves of absence are made ea.sy. A

professor writes out his lectures on a typewriter. He
leaves them arranged in serial order, and one for each ilay,

with an assistant. The assistant prei)ares the instrument

and throws in an electric attachment which is connected

with the bell in the university circuit. The striking of the

bell starts the photophonic lector and immeditely there

issues from the megaphone in musically modulated tones

:

"Gentlemen, we saw at the last lecture that the toes of

trilobites are only found upon coral reefs in the calcirn-

dites", etc. The a.ssi.stant, having meantime mai-ked the i-oll.

leaves the room preci.sely as if the lecture were an examina-
tion conducted on the honor system. For the cla.ss the hour
passes delightfully. The carefully polished sentences roll

forth. There are no trembling "er—er—er"s. The style

is immeasurably better than the extemporaneous lectures

to which we are accustomed, for of course no professor

would ever make a record of what he has the assurance to

utter off-hand.

Promptly when the fifty minutes are up, the l)ell i-ings

and by the .same act the electric connection shuts off the

photophonic lector. A half-minute is required for th? class

to recover from the spell which has enchained them, and,

forgetful even of cigarettes, they quietly dispei-se. How
different from the present customary beginning, with a pro-

fessor interrupted and upset by late-comers; irritated tliat

a colleague has kept the class overtime; annoyed by the

low hum of conversation ; his subconscious self aware of
the presence of books or papers not connected with the

subject; his faltering utterance; his mixed sentences; why,
the contrast is something indescribable.

Second: Let us apply it to exchange professors. At
present the Kaiser Wilhelm professor must speak English.
The Theodore Roosevelt jirofessor, German. By these con-
ditions the choice is much restricted. But were the ap-
pointee provided with a photophonic lector and the projier
grating, he could write out his lectures in his native tongue
and hear them issue in choice English or German from the
megaphone. He might sit beside the instrument and smile
or make a few gestures at api)roiH-inte times, or he might
stay away altogether. He might even remain at home and
only send his manuscripts across the ocean—thus avoiding
possible conflicts with other exchange i)rofe.s.soi-s and excit-
ing frightful jealousie.s—and in this wav immcnselv re- 1

lieving the anxieties of the university authorities who
would otherwise have to bear with him : there is much to

be said for the jihotophonic lector.

On the other hand, I must admit there are grave dangers

lurking in the instrument. Professors having once written

out their lectures, might be .satisfied, and to an even greater

extent than now lie led to use the same old matter over

and over. They might be tempted to stay away from the

classroom; they might be constantly off on remunerative

expert work while the ])lioto))iionic lector delivered the in-

struction. It is conceivable that their classes might never

see them; that the name of a professor might mean to the

students nothing but a sound issuing from a mega])hone.

From this horrible prospect I recoil. I regret the inven-

tion of the machine. I take it all back. I assure you it

is all moonshine. In fact, you all know that selenium was
named from Selene, the Greek word for the moon. I con-

fess this is all moonshine; in fact, it is only a selenium sell.

The Bullfinch Boom

Although the water-supply and railway have ivache<I

Bullfinch, and the strike has been settled, there ap|)ears to

be, apart from that engendered by the iinexpe<"ted arrests

in connection with the Chaffinch affair, comparatively little

general interest in the locality. It is now being regarded

as a 'one-mine' place, and nothing, except the finding of

payable ore outside the Bullfinch Proprietary, is likely to

stimulate any fresh interest in the field. The Railway bill,

which was rushed through Parliament during the height

of the bo<ini with such midue haste, would not have had

much chance of being ]ias.sed had its pa.ssage been delayed

in any way pending further developments on the field. It

a])pears that even the A[ount Jackson field, to the north of

Bullfinch, about which much has lately been heard, is by
no means likely to become what the optimists have pre-

dicted for the ])Iace. Apart from the lack of wafer, a

difficulty which in the fullness of time can and will be

overcome, the work so far done indicates that the so-called

reefs principally consi.st of small quartz leaders, which,

although earning fair values at the surface, rapidly become

impoverished if sunk ui>on. It may be pointed out that

the field is by no means new. It has been fairly well

tested in the jta-st ; a mining township was established, the

ruins of which, including a avcU built hotel, are still stand-

ing. The abandoinnent of the place appears to have been

caused by not so much the lack of water as the lack of

payable ore. Small working parties may perhaps be able

to do fairly well here and there on this field : but the nature

of the reefs appeai-s such as to make their successful ex-

ploitation by a company impos.sible.

—

Au-ttraliav Mininij

Standard.

Extraction of Gold and Silver From Slag

By E. R. H.iGiiix

The question as to what to do with poor slag carrying

gold and silver is constantly coming up. and the following

method of dealing with it may be of interest. The slag was

taken from a poorly-flu.xed melt and assayed 112..5 oz. Ag
and 2.41 oz. An ])er ton. A charge of 20 kg. was ground

in a small tube-mill for 12 houi-s, when only 5^2% was re-

tained on a 200-mesh screen : tliis part containing 4S% of

the .silver and -vi^c of the gold, so that a good concentration

of the precious metals was obtained in the tube-mill. The
slimed portion assayed 60 oz. Ag and 1.12 oz. Au per ton:

this was agitated for 120 hours with 0.5% KCN solution

at a dilution of 2 to 1. The residue then assayed 3.2 oz.

Ag and 0.06 oz. ,Vu per ton. The extraction by agitation wa?
i)l<~r of the silver and 02^^ of the gold; the combined ex-«

traction by concentration and cyaniding being !)().6Cf^ of the

Ag and 97.i>% of the Au. A further improvement might

be found in crushing originally in strong cyanide solution,

cleaning out the tube-mill, and melting the -f- 200-mesh ma-

terial, the slimed product going on to the ordinary slime

treatment.
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Geology of the Globe District,

Arizona

By F. L. Ransome

*Study (luring the past season of the geology of the

Ray quadrangle, which adjoins the Globe quadrangle on

the south, has brought out some facts which necessitate

changes in the stratigrapliic coluinu as given iii earlier pub-
lications on the Globe district.' As active mining develoj)-

ment is in progi-ess in both quadrangles, it seems desirable

to at once place this information on record for the benefit

of mining engineers interested in the geology of the region.

It may be remembered that the Globe distinct is a verita-

ble mosaic of small fault blocks, none of which contains a

full section of the Paleozoic sediments. Consei|uentIy the

supposed stratigraphi<' succession of the rocks was made
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out by piecing together frngmentaiy data from various

blocks. Inasmuch as no single block shows more tlian one
limestone, it was a.ssumed tliat all of the limestone belonged
to the I)evonian-('arlH>nit'erous formation that was desig-

nated the 'Glolie limestone'. Consequently, wherever quartz-
ite was found directly underlying limestone it was .supposed

to belong to one formation named the 'Dripping Spring
quartzit*'. The stratigi-aphie sequence as worked out at

(ilobe alxnit nine years ago is given under A in the accom-
panying diagram (Fig. 1), in wliicli the thicknesses given

for the Ray quadrangle are preliminary estimates subject

to revision. When the study of the Kay (|uadranglp was
taken up in 1911) it was .soon apparent that llie intei-preta-

lion of the stratigrapliic data in the (Jlolie area needed rc-

•Published by iieinilssion of the Director of the U. S.
Geol. Survey.

iRansome, K. L. Geology of the Globe Conper District.
Arizona.' Prof. Paper U. S. Geol. Surv. No. 12, t90:!. Globe
Folio. No. Ill, 1904.

vision in some particulars. Between the Barnes conglom-
erate and the base of the Devonian limestone there proves;

to be two thick formations of (|uarlzite separated by about
250 ft, of cherty limestone as shown under B in the dia-

gi-am. The lower quartzite, for which the name Dripping
Spring quartzite will probably be retained, differs from the
upper quartzite in being generally thinner bedded and free
from pebbles. These with other differences, once regarded
as mere areal variations but now known to be characteristic

distinctions, make it po.ssible to recognize the two quartz-
ites wherever they occur in the Ray quadrangle, and prob-
ably the identification could now be made in the Globe
quadrangle also. The cherty limestone, of which a charac-
teristic e.xposure is shown in Fig. 2, contains, so far as
known, no fossils, and, having some resemblance to the
lower, thin-bedded, unfossiliferous part of the Devonian, it

is perhaps not altogether surprising that it should, in the
absence of an unbroken section, have been included with the
Globe limestone of the Globe quadrangle. This cherty lime-
stone, both in the Globe and Ray quadrangles, is the forma-
tion most extensively invaded and disrupted by diabase, the
limestone in some places occurring as scattered blocks in

a great diabase sill or being entirely cut out by the eruptive
rock. Con.sequently, in the Globe work the chertiness was
plausibly accounted for as a result of local metamorphism.

FIG. 2. CHEBTT LIMESTONE, RAY.

whereas it is really characteristic of the fornuitictn. More-
over, a recoiuiaissatice into the Ray quadrangle while the

study of the Globe area was in progress failed to reveal

the true stratigrajjliic situation for the reason that the trav-

erse cro.ssed the iiorizon of the cherty limestone at a place

where oidy intrusive diabase was exposed. It is easy with

retrospective wisdom to say that more stiuly should have
been given nine years ago to the region around the Globe
(|uadrangle. Since, however, economic work must as a rule

be done within an estimated time, and with a limited sum
of money, it may readily be understood that the unex-

l)ected intricacy of the faulting within the Globe area left

little time or funds available for extensive supplementary
reconnaissance.

The age of the formations below the Devonian limestone

has not been definitely determined, but it is hoped that some
information on this point may be obtained during the com-
ing season. The formations between the cherty limestone

and the Pinal schist, the Apache group of the (ilrtbe reporf,

are still provisionally assigned to the Cambrian. The cherty

limestone and the u])per quartzite may po.ssibly be Ordo-
vician or Silurian. No fo.osils have been found below the

Devonian. In the Ray quadrangle if has been [tracticable

to map separately the Devonian and Carboniferous lime-

.stones. Tlie adjustments in nomenclature necessitated by
these changes are still under consideration. Geographic
names will undoubtedly be given to the cherty limestone

and the upper quartzite. The name 'Globe limestone' has
no fnrfiier use in its original application, and jwssibly

'Apache group' may also be dropped.
;
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Careful reexamination of the Globe quadrangle would

show that some small masses mapped as Globe limestone,

particularly those enclosed in diabase, are really the cherty

limestone. The block of limestone at the Arizona-Commer-

cial mine nortlieast of Globe, for example, is composed of

the cherty limestone. Here, too, doubtless belongs the block

inclosed in diabase in the foot-wall of the Old Dominion

mine (see Prof. Paper No. 12, Fig. 7), an occurrence that

was rather puzzling when this was supposed to belong to

the same general horizon as the limestone in the hanging

wall. The little patch of so-called Globe limestone on the

top of Barnes peak shown in Fig. 2. Prof. Paper No. 12,

is the cherty limestone, as are probably most of the small

areas of limestone shown on the Globe geologic map be-

tween Barnes peak and Jones gulch.

Detection of the Platinum Metals

By L. J. CuRTMAN and P. Rothrerg

*J"'or a long time it has been known that the platinum

metals present the rather remarkable phenomenon of con-

densing relatively large volumes of gases upon their sur-

faces at room temperatures, and also, that this property is

especially pronounced if the metals are in that tinely divided

state obtained by the reduction of their salts. In 1823

Dobereiner showed that the occlusion of gases by platiniun

sponge, particularly in the case of a mixture of hydrogen

and air, was accompanied by the oxidation of hydrogen to

water, and it was noted that this reaction took place so

rapidly and energetically as to cau.se the platinum sponge

to glow intensely. From the early investigations of Dobe-

reiner to the present day, this occlusion of gases by plat-

inum has been the subject of much research, and, among
other things, it has been shown that hydrogen in the oc-

cluded state acts in the same manner as nascent hydrogen,

and that, in general, the presence of metallic platinum in

the finely divided state greatly accelerates the oxidation of

many oxidizable gases.^

Although this property of platinum has been made use

of in the analysis of gases and in various commercial proc-

esses, the authors are not aware of any record which shows

that the occlusion of gases and their oxidation in the pres-

ence of the platinum metals, more particularly the glow

accompanying the oxidation of some gases, has been utilized

as a method for the detection of platinum and its allied

metals. It was the object of this investigation to determine

the reliability for qualitative purposes of the 'glow reac-

tion' obtained by pa.ssing a mixture of air and illuminating-

gas over very finely divided platinum. To that end it was
necessary, first, to decide upon a simple method of carrying

out the reaction; second, to determine the minimum amount
of each of the platinum metals that would give the test;

and third, in the ca.se of i)latinum. to ascertain the influence

and possible interference of other substances.

Method of Making Tests.—The following method was
selected, and though it may not be the most delicate or

refined method possible, it has decided advantages as a

practical method, because of the simple apparatus necessai"y

and the great rapidity with which it may be apiilied.

The substance to be tested is brought into solution by
any of the common methods, and about 0.2 e.c. of this solu-

tion is absorbed in a piece of thin asbestos paper by alter-

nately dipping the paper into the solution and heating until

the required volume has been absorbed. FiXperience showed
the above volume (0.2 c.e.) to give the best results in these

tests. The moist paper, held by one end in a i)air of tongs,

is now heated to redness in the Bimsen flame, then removed,
and after the redness has ceased, but while the pajier is

still hot, it is brought into a stream of a mixture of illu-

minating-gas and air from a Bunsen burner. If platinum
Ls present, the asbestos paper will begin to glow. The glow
must last for some time and can be brought back after it

•Abstract of a paper presented at the March meeting of
the New York Section of the American Chemical Society.
iW. Henry, Phil. Trans., Vol. 14, p. 266 (1824): Phillips,

Atn. Chem. Jour., Vol. 16 p. 163.

has once died out by again heating the paper and holding

it in the stream of gas. The burner must be arranged to

supply a fairly good mixture of illuminating-gas and air,

and the pressure must not be too great.

It is also essential, for the greatest sensitiveness of the

test, that the asVjestos paper be very thin. In these experi-

ments ])ieces of asbestos paper 0.5 by 3.0 cm. and 0.3 mm.
thick were employed, only approximately half being used

to absorb the liquid. The intensity of the glow can be

somewhat increased by having the gas warm. This can be

easily accomplished by slightly warming the upright tube

of the burner before passing the gas through it. All the

results given below, however, have been obtained with the

gas at room temperatures.

Determination of the Limits of the Test.—To determine

the smallest quantity of each of the platinum metals that

would give an unmistakable glow under the conditions of

the above method, experiments were performed and it was

found that the smallest amount of platinum which would

give a reliable glow was 0.002 mg. The limit for palladium

under the conditions of the test was found to be 0.000.5 mg.,

while iridium requires 0.005 mg., and rhodium 0.0009 mg.

Osmium and ruthenium gave negative results, probably due

to the volatility of their salts. Experiments were also under-

taken to determine what effect the presence of other sub-

stances has upon the test, and, in general, it may be said

(hat all substances which, after ignition, leave a heavy res-

idue on the asbestos paper, impair the sensitiveness of the

test in so far that quantities of platinum near the limit

will not glow under these conditions. Also, solutions which

are acid with strong nitric acid attack the asbestos paper,

swelling it up and thus also decreasing the sensitiveness of

the test. It can, however, be seen from the above results

that none of the common metals offer any interference to

the glow tests unless present in quantities that are consid-

erably larger than the quantity of platinum. Furthermore.

tlie test was applied directly without going through any sep-

arations, to a sample of 'black sand' of California, to plat-

inum residues, sweepings, and various forms of platinum

waste. In each case a good test was obtained. Tests made

on solutions of palladium containing respectively lead, ar-

senic, and sodium (the least favorable of the common met-

als) seem to warrant the belief that palladium will be as

little affected by the presence of other metals as was found

in the case of platinum.

Summary

1. The oxidation of the constituents of illuminating-gas.

particularly of hydrogen, with finely divided platinum, pal-

ladium, rhodium, or iridium as catalytic agent is accom-

panied by a glow which is distinctly characteristic of these

metals. Hence this glow may be used as a qualitative test

for these metals.

2. This test is sensitive to extremely small quantities of

the metals, the limits being : platinum. 0.002 mg. ;
palladium.

0.0005 mg.; rhodium. 0.0009 mg.; and iridium. 0.005 milli-

gram.

3. "fhe presence of other substances does not for prac-

tical purposes interfere with this test. In fact, the t«st

may be applied directly to a solution without preliminary

treatment for the separation of other substances.

4. In an analysis where all the platinum metals are to

be considered, this test may sen-e to show the presence of

the platinum group with the exception of osmium and

ruthenium, and also to confirm the presence of platinum,

jtalladium. rhodiinn, and iridium, when the metals have been

separated. In most practical work, the 'glow reaction' be-

comes distinctly a test for platinum, the most common metal

of the group. For this latter purpose the glow te.st recom-

mends itself strongly, because of its sensitiveness and the

rapidity with which it gives results.

Platinum most commonly occurs in placer deposits, in

the native state, though u.sually alloyed with iron and fre-

quently with copi>er or other metals. It also occurs as the

mineral sperrylite, P -|- As,., associated with certaia cop-

per and nickel ores.
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Slime Agitation at Kalgoorlie

By M. W. VON Bernewitz

Xot so long: ago mill-men endeavored to make as little

slime as possible, and what was made was considered . a

nuisanee. Nowadays, liowe\er, the general practice is to

make as much as possible, consequently new processes of

agitating and filtering the pulp had to be devised, and are

being introduced almost continually. We have the choice

of the ordinary-, A. Z., Kalgurli, inverted cone, Brown and

its modifications, silica sjjonge. air-lift, centrifugal pump,
and numerous other styles of agitators, each witli its ad-

vantages and disadvantages. Agitation as practised at Kal-

goorlie, has never been described in a general way, so these

notes may be of intei-est to mill-men.

The following table shows how the ore is crushed and

ground in our mills

:

Name. Manner of reduction to slime.

Associated Ball-mills and pans.

As.'Jociated Northern Ball-mills and pans.

Gt. Boulder Perseverance. Ball-mills, pans, and tutes.

Gt. Boulder Proprietary. .Ball-mills, Griffin mills, and pans.

Hainault Stamps and pans.

Ivanhoe Stamps and pans.

Kalgurli Ball-mills and pans.

Lake View & Star Stamps, i)ans, and tubes.

Oroya Links Stamps, pans, and tubes.

South Kalgurli Ball-mills and pans.

The product in the dry-crushing mills will average about

87% through 150 mesh, while in the wet-crushing plants it

will lie over 90 through the same screen.

Each system in use calls for some little comment by way
of explanation : The A. Z. agitators were introduced at the

As.sociate(l mill after a long test with the ordinary type.

The roasting used to be pf)or with some of the furnaces,

and as the A. Z. agitator .showed as much as 4% better

results than the latter they were erected. As regards time

of agitation, power con.sumed. and loss of cyanide, it is a

case of 1 to 11/2 hours. 12 hp., and 1 lb. KCN per ton.

against 2 to 12 hours, 2''^ \\\k. and about IV^ lb. KCN
respectively, to which must be added the increased extrac-

tion. These vats are small, but of course the gear may be

made for any size tank.

The three propeller blades are lixed on a vertical, gear-

driven spindle, revolving at 60 r.p.m. The sprindle is

arranged for upward and downward thrust by having ball-

bearing in the head-frame, froiij which it is suspended.

The blades are set at an angle of about 25°, and work in a

6-ft. ring, made of ))late about 12 by V2 in., bolted to the

bottom of the vat. and standing about 6 in. above the

bottom in order to allow the pulp to circulate to the sides.

Directly under the propeller, a false-bottom is Ixjlted to

the vat to prevent the sandy particles scouring the bottom.

The gear and head-frame stand on 10 by fi-in. H-iron

I)olted across the top of the vat, and from this are .sus-

))enrled baffle-i)lates which extend nearly across. The i)ro-

I)p|ler is not started until the vat is half full of slime, and

it may be st()p|)ed for any time and re-started, the bottom

lieing scoured clean. This is one good point in the A. Z.

;

a very .sandy i)ul)) rarely prevents its starting. When full

of slime, the flow from the periphery to the centre is at

the rate of about .3 ft. per second, the pulp thereby being

in violent agitation, and all parts thoroughly exposed to

the air. This is where the main advantage of the A. Z. lies,

and other ordinaiT lyjies fail. It may be thought that the

consum])ti()n of cyanide would be high on account of such

violent agitation and exposure to the air; but this is not

so, and, providing the solution is in good order, even

though the roasting is poor, it will keep up its strength

well, as the following tests show

:

^—Per cent KCN >

At start of agitation 0.072 0.062 O.OOti 0.064

.After 14 to ;) hr. agitation. 0.062 0.056 0,060 0.052

A peculiar point worth notice is that slime which has

been agitated for four hours or so, shows at times a higher

lesidue than that which had only one to two hours. Of
coui-se, being a gold-beai-ing ore, solution is effected much
quicker than if it contained silver; and it was iminted out

to me by an American mill-man that the A. Z. would not

pay in agitating silver ore, this requiring up to 90 hours in

a Pachuca tank. This is no doubt due to long contact with

the air used. Would not a fast-running machine of the

A. Z. type expose the pulp to the air sufficiently in a

shorter time? In adding cyanide to the A. Z., it is not

broken up at all, but lumps of as much as 30 lb. weight

are thrown into the slime without damage to blades or gear.

A, Z. AGITATORS AT THE ASSOCIATED.

Agitation at the A.ssociated Northern calls for little note.

If the roasting and subsefiuent grinding is good, the agi-

tators do good work, and an ordinaiy circulating solution

of 0.04% KCN is sufficient for solution of the gold, this

.strength being made up to 0.08% before pa.ssing through

the extractor boxes. At times extraction falls off. an<l blow-

V.\CUUM PLANT REMOVING OROYA-EXPLORATIOX DUMP
FOR RE-TKEATMENT.

iiig comjiressed air in different points of the pulp has lieeii

tried, but somehow it is not of much benefit.

The orcjinai-y agitator acts like a huddle, in that coarse

particles settle in the bottom, due to a concentration. This

concentrate is shoveled out occasionally, and assays as high

as ^23 per ton, part of the value being in the form of fine

anuilgam washed over from the pans. This is dried, sent

to the mills, and re-treated. The Perseverance has a very

large agitation jjlant doing good work. The ordinary vat

calls for no comment; hut Mr. Wright, the metallurgist,

has devised a new scheme for more rapid circulation of

the .slime. At an angle of 45°, from the central spindle

toward the .side of the vat, fixed to the stays of the agitator

arms are several pipes up to 10-in. diam., with their tops

almost subnierged below the surface of the pulp. By the

centrifugal force imjiarted. the pulp is forced from the

bottom of the pipes to the top, and flows out in a good

stream, thus ensuring that the slime at the bottom of the
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vat is well mixed with tiie top seetion. Mr. Wright believes

Ihat it only takes a few niiinites with large pipes to cir

i'lilate all tlie pulp i" a ^'^t.

The ordinary pi-actiee is followed at tlie Great Houlder.

The Hainault has devised a collecting and thickening vat,

the slime from this is circulated by a Frenier special pump,
and then flows over a sort of cascade for aeration to an

agitator of the ordinary style, prior to filter jjressing. With
the ordinary type, the Ivanhoe agitates its slime with bromo-

cyanide. Air agitation is in use at the Kalgui'li in lanks

somewhat similar to tlie Brown system, only that lliey are

smaller, and there is no central lift. This system has Ijeen

in use for nearly ten years, a considerable time before tlie

latter came into use. The tanks are 12'/-> ft. deep. Tlie

first 7 ft. is 6 ft. diam., and from that point the remaining

5 ft. tapers ofif to 18 in. at the bottom. For the air, there

are two 1-in. pipes fitted near the bottom of the tanks, and
a little air at .^Vlb. jjressure is admitted. The pulp first

boils quietly. It takes abont 20 min. to fill each from the

settlers, and about 20 niin. to empty by means of a .slime-

I)urap which tills the jjresses, there being a discharge-pipe

and valve at the bottom. P^ach agitator will deal with 24
tfins daily.

The details in the following table of the Lake View &
Star and Oroya Links refer to the plants re-treating old

residue, using the ordinary agitator; and agitation costs

are somewhat high on account of a high consumption of

chemicals, etc., in treating dumps from previous wet treat-

ment, as decomposition of minerals has set in. Most of

the foregoing methods of agitation have been in operation

in Western Australia for many years, and apparently give

the desired results.

Table Givinc Detait-s of Agitatobs in Use

Name Ty pe

(1) Associated

(2) Associated Northern
(3) Great Boulder I*ers verance

(4) Great Boulder I'roprlct v..

(o) Kalgurli

(6) South Kalgurli OidliiHry

Capacity
Kl7,e Tons Dry
Kt. SUrae

Method of
.\gltaiion

Speed
K.p.m.

Time
Hr. Hp.

Strength Cost
of Per

Gear Cyanide % Ton

(7) Hainault..

(8)

<9)

Ivfinhoe'

Lake View & star,.

(10) Oroya Links,.

A. Z.
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Simple Mine Bookkeeping

By K. C. Parbish

III small mines in the process of development where the

superintendent or foreman must do his own afcounting,

simple forms and explanations for bookkeepinj; are badly

needeil. This has often been commented upon by the min-

ing journals, and especially by the men actually in the field.

Large properties can afford to engage trained men for this

clerical work. In my experience the practical miner or

young graduate, when placed in charge of a small crew of

men or a small property, has some difficulty in adapting to

his own use the complete and sometimes complicated systems

of boolikeeping used at large properties, and such refer-

ences are the only ones he is apt to find. Fre(|uently he is

not fortunate enough to obtain even these. His in(|niries

concerning mine accounting are generally answered by a

man trained in bookkeeping, but who, not being a practical

mining man, ordinarily fails to appreciate what data are

most e.ssential and the great importance of simple forms.

A sense of proportion nuist be cultivated by tiie new man,

who has everything in <'harge, so that he will not waste

his time on non-essential« in clerical wcn-k.

As a result of experience and obser^-ation I have worked
out .some simple forms for bookkeeping for the small mine
and praspect, which forms can be used and enlarged as

the mine develops. For convenience, I have divided this

system into three parts: (1) i)reliminarv development;

(2) development and mill installation; (3) producing

stage.

Each one of these parts is arranged so as to give (A)
a scheme used in the western I'niled States, and (B) an-

other in a remote Spanish-American country. It is only

with the first, I (A), 'preliminary development," that we
are concerned in this article.

I (A)

Suppose that one man has been placed in cliai-ge of from
eight to twenty men. opening up a prospect under favorable

conditions in the western United States, and that he nui.st

report to a manager or board of directors once a month,
besides .sending a weekly letter. This man has been selected

more for hLs knowledge of mining and his ability to handle
men than for his knowledge and experience in business.

He is supposed to devote most of his energy to the actual

work, and not to give much time to mine accounting, espe
cially at the expense of the work. At the same time, both
he and the manager, or directors, nnist keep in close touch
with the work, so some definite system of acounting must
be used.

The following is a summary of the books needed. Tlio.se

ill i>arentheses can be omitted if necessarj-.

Time book.

(Development book.)

(Supply book.)

(Pay-roll.)

Cash book.

Order book.

Assay book.

Assay and development ma|i.

(Contract book.)

(File.)

(JoumaJ.)

(Ledger.)

Check book.

For this preliminary development no card system, loose-

leaf system, or special filing system is neces.sai-y. These
can be developed as may be found advisable, without con-

fusion, as the general scheme need not be changed.

Time Book

There are several forms of time books, each having its

particular nse. For the mine olTice the stylo as shown is

most desirable, as it is larger, giving plenty of space for

daily noteo. It may also serve as the pay-roll sheet.
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charge, but as the average man will not keep up these cost

tables for his own benefit, it is impoi'tant that a report of

costs should be required each month.

Cash Book

A cash book, properly ruled and headed, will give the

directors and the home office most of the desired informa-

tion. The figures from the cash book are kept in the home
office, and from them the annual cash statements and re-

ports are made. This form of cash book makes it unneces-

sary to keep accounts in ledger form with different parts

of the work, and hence saves a large amount of bookkeep-

ing. I will describe its use in detail, even at the risk of

explaining that which may seem obvious. The study of this

cash book will amply pay for the effort required.

First, select your headings; be sure that they are what

you want, and do not try to start with too many. The idea

of this kind of cash account is, that when, for examjile, a

bill is paid, the total is put under 'credit', as in the ordinary

cash account, and, at the same time, this bill is subdivided

and the amounts put down under their respective heads, as

'Mine Supplies', 'Power', 'General Expense', etc., as in the

examples given.

As a rule, payments on account of labor are not entered

in the cash book until the end of the month, as it is not

convenient to divide labor costs during the month. For con-

venience, each of these subheadings in the cash book is let-

note should be made on them showing the segregations.

These can be used for reference.

At the end of the month all the money received would
be listed under 'debit' and all the moneys paid out under
'credit'. The difference will be 'cash on hand'. The sum
under 'credit' must equal the sum of the totals of the col-

umns marked (a), (b), (e), etc., and for this reason the

cash statement can be made out at the end of the month as

shown in Form V.

Form V
Cash Statement of 'The Mutual Mining Company'

For the Month of , 19. . . .

Jan. 1—Balance on hand $1230.46
" 8—Draft 4/1/11 from Chicago.. 2.500.00

" 31—Mine labor ^ .?32.00

Surface labor 304.00

Mine supplies 100.10

Construction and machinery. . 1")80.6S

Mine timber 170.00

Power 208.00

General expense 1 4.60

Superintendence 29.5.00

Feb. 1, 1911—Balance on hand 226.08

$3730.46 .$3730.46

Cash books rnled for this kind of work can l)e purcha.sed

o/ /fie

/Vt/n/yfi. /V//////ff CO. //^/^/t/t. ^rM9 ^ojr^ q^ /a//

FORM IV, CASH BOOK.

tered, so that at the end of the month, or when the pay-roll

is made out, these letters can be used on the time book or

pay-roll, to indicate under what heading the payment should

be placed, so that they may be easily transferred to the

cash book, either in detail or as a whole. The column
marked 'Transfer to Cash Book' in the time book contains

the segregations of the labor costs which are to be entered

in the cash book. It is not necessary to make out this pay-
roll separately from the time book, and not at all, as far
as the payments to the men are concerned. AVhen the work
assumes large proportions, it is made out to more carefully

divide the labor costs, and to have a more complete record
of such a division. This extra pay-roll can be made out in

either of two ways: the workman's name appearing on the
pay-roll the same number of times as the number of head-
ings under which his work comes; or the workman's name
is only written once, but there are as many columns as
there are divisions of labor in the cash book.

Before bills are filed away, and at the time they are paid,
and the amounts entered, and divided on the cash book, a

at any good supply-house. Tlie same is Irue of the large-

sized time books and pay-roll. If cash is handled at the

mine, it is always convenient to keep a small note-book

with the cash, in which to enter all cash paid out. Pay-

ments of bills are checked off in this note-book when en-

tered in the cash book. This applies also to money ad-

vanced for labor or merchandise when charg-ed on the pay-

roll or ledger. With this little book, the cash is cliecked up.

A check book answers the same purpose and is preferable

when it can be used.

Order Book

For small operations this is only a memorandum l>ook

to keep track of the prices of supplies; to make note of

the supplies needed, and other information jiertaining to

them.

Assay Book

F;very assay taken is numbered and the number entered

in this book with a full description of the sample and

where it was taken. At least a cwtple of lines should Ije
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left between samples so as to put down results. In small

operations no other book need be kept for assays.

Assay and Development Map

This map should be drawn on a scale of from 20 to 40

ft. to an inch. This does not come under the head of ac-

counting, so it will not be discussed in detail, but it is a

part and not the least of the clerical work the superintend-

ent must perform. It must be remembered that the real

object of the work is to determine the size, extent, and value

of the ore, so this is more important than accounting and

comes first. It pays to have a good map of the mine work-

ings, both in plan and vertical projection, placed on a table

where it is easily accessible at all times, as it is from such

maps that the ideas for future work are gathered and

digested. Upon theae are written the assay-value and width

of the veins or stringers at the proper points, cross-veins,

fault.s, and dikes. This information should be brought up

to date every month, no matter how rough the monthly sur-

vey may be. or how poor tlie draftsman. It is to obtain

this infonnation that the mine is being developed, and

adequate i-ecords must be kept of it. This is the best way
for every purpose.

Contractor's Book

In this book all data pertaining to contracts should be

kept; however, if the number of contracts is small, they

«an be noted in the development book, assay book, or ledger.

JOCTRNAL

In tlie journal all daily transactions are recorded, buying,

selling, or receipt of wood, timber, lumber, etc., and they

are checked off only when they are entered in the ledger

or paid.

Ledger

A ledger account is kept with all persons with whom
business is done regularly. Ledger accounts are not ordi-

narily neces.sary in small operations, as the labor will be

kept track of in the time book, pay-roll, and check book, or

the cash 'memo' book, and the bills show the accounts

with Anns. The petty accounts show in the journal.

FILE

This can be any ordinary index file, hi which all bills

that have been paid can be filed away according to the

name. There are a great many good systems of filing,

especially those which eliminate the journal and ledger

work, but I do not think the small mine need bother with

such refinements. The bilj file can be eliminated in pre-

liminary work, especially when some one checks up the

monthly bills and statements, by simply putting in one

large envelope all the bills that have been paid and notes

pertaining to them for that month, .so that the bills for

•each month that have been paid are kept separate. In this

manner the accounts are easily checked. Keep copies of

«very letter, statement, and bfll sent to the home office.

Check Book

This does not need special explanation. Do not neglect

to number all the checks issued and to keep the balance on

hai>d to date on the stub of the check book. Have your
bank render a statement of your account just before pay-

day, and return the paid checks, which serve as receipts in

case of dispute.

Summary ok the Month's Work and Cash Statement

Cash book.

Pay-roll (from time book).

All bills and letters pertaining to same.

Check book, showing balance.

With these tlie monthly ca-sh statement is made out. (Form
V.)

Supply sheet.

Order book.

Disputed bills and letters pertaining to them.

W^ith these he writes his agent or merchant, giving orders

for supplies, and answering or asking questions.

Development sheet.

Supply sheet.

Assay and development map.
Notes on cost of work and supplies.

From these, together with the cash statement, he gives

his observations and extra data on costs per ton per foot

developed, work done and plans as to future work, being

careful to distinguish between what are known facts and
what are only surmises and indications.

Tungsten Deposits of Stevens County,

Washington

By L. K. Armstrong

Tungsten was discovered in Stevens county, Washington,

about five or six years ago, in Cedar Canyon district, 25

miles west of Springdale. Since that time mining has

been carried on intermittently, shipments of concentrate

having been made to Germany. For a time there was liti-

gation and operation at a loss, but recently legal ques-

tions have been settled and capital has been obtained to

put in an ore-dressing plant, and the mine is being ope-

rated at a profii. These deposits occur in quartz veins in

granite and extend southwesterly to the Spokane Indian

reservation. The mineral is wolframite.

Northeast from Springdale about 12 miles, and about

12 miles north from Deer Park, is another locality where

tungsten occurs. This occurrence is even more interesting

than that at Cedar Canyon, as it is found where the granite

has intruded through the sedimentaiy rocks, in both of

which the tungsten mineral hiibnerite is found. Work here

has thus far been confined to a section of land the title

to which is vested in the State, and leases on a 5% royalty

have been obtained. The strike of the contact near which

operations have been conducted is nearly southwest. Ope-

rators on the northeast quarter of the section are working

in the granite, while those on the southeast quarter are

working in the sedimentaries, each driving toward the con-

tact. Operations up to this time have not been continuous,

nor concentrated at one point. To the north the ore occurs

in the granite as replacing the original minerals which were

doubtless somewhat shattered along the line of contact at

the time of the intrusion. So far as I am aware, there

is no other mineral than hiibnerite in the granite. On the

south side of the contact, in the shales which have been

split and broken along the line of fracture to some distance

from the intruded rock, there is a series of quartz veins

which have formed in the bedding planes of the sedimen-

taries at several points of fracture which carry rich de-

posits of hiibnerite in bunches and short shoots; and isolated

from these are pockets and streaks of a bismuth mineral

which has been designated by the U. S. Geological Survey

as cosalite. An analysis of this made at the laboratory

.showed 45.25% bismuth, 33.66% lead, 16.58% sulphur,

0.80% silver, 1.16% copper, the balance being gangue and

moisture. Pyrite, hematite, and limonite are found both in

the veins and the adjacent shales.

Some interesting legal questions may arise when mining

from the north and south shall have reached the contact

of these rocks, although, title having passed to the State

previous to the discovery of mineral, the law of apex can-

not be applied. Something like 31/3 tons of concentrate,

carrying over 60% tungsten trioxide, was marketed from

one of these properties some months ago, for which they

were paid $8.50 per unit of 20 lb., f. o. b. Denver. The

ore was obtained from a vein in open-cuts and a shaft

in the shales, and was milled on the ground. Specimens

of hiibnerite have been exhibited which are said to have

been found 5 to 10 miles to the northeast of the last-named

locality, and if the statements prove correct the belt will

have a total length, from east to west, of 40 to 50 miles.

The field is a good one to investigate and will be likely

to develop some good mines.
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The Matabichouan River Power
Development

By Franklin Thomas

*Tlie streams of iiortliern Ontario. Avitli ils rugged to])-

ography, abound in water-power, but the development of
these sites would not be justified, in the majority of cases,

because of a lack of market for the power. With the dis-

covery of silver at t'obalt about six years ago, and the sub-
sequent development of mining operations, there arose a
demand for power. For several years each mining jilant

provided its own power supply as best it might, usually
with high cost of equipment, and invariably high cost of
operation, and oflen witli unsatisfactory results. A large
part of this power was consumed in driving air-compressors,
the compressed air being used to operate rock-drills, pumps,
and hoists.

With the growth of such a favorable maiket for power it

is natural that the adjacent water-power sites should be re-

garded as furnishing the solution of the power i)roblem.
Accordingly the Mines Power, Ltd., was formed with E. A.
Wallberg, of Montreal, as president, to furnish both electric
power and compressed air to customers in this district, this
power to be generated at a hydro-electric station on the
Matabichouan river, about 23 miles south of Cobalt. A de-
velopment with a normal output of SOOO hp.'has been made
at this place, which is the largest available site within this
radius. With individual mines generating their own jjower,
the cost ranged around $150 jier horse-power, while the
electric power is sold at $50 per horse-power per year, and
the compressed air at $60 i)er horse-power.
The power-site on the Matabichouan river was admirably

adapted to economic develoi)meiit. As shown on the ac-
companying map, tiie Matabichouan river seiTes as a con-
necting link for several adjoining lakes and finally di-ains
the Bass lakes into Lake Temiskaming, which in turn feeds
the Ottawa river. Almost at the outlet of the Fii-st Ba.ss
lake the river commences a descent of nearly 300 ft. in a
succession of rapids, the course of the stream meanwhile
describing a bend and doubling l)ack so that the foot of the
rapids—which is two miles from Lake Temiskaming—lies
not far from a bay of the First Bass lake, but on a lower
level. The coustraction work was done by E. A. Wallberg.
with J. R. Nichols as superintendent. Messrs. Smith.
Keny, and Chase, of Toronto, made the designs, and mem-
bers of their staff acted as resident engineei-s.

The flow of the river is extremely variable. In May and
June, after the spring thaws and rains, it develops into a
flood, while in September, before tlie fall rains, and in
March, before the sirring water, the minimum flow of 90
second-feet, equivalent to about 2000 hp., is i-eaclied. This
condition necessitates the construction of an extensive
storage system, which will i)e referred to later. At full
load the turbines require a total of 365 second-feet. By
constructing a dam, which raised the level of First Bass lake
about 40 ft., the head-water is brought up to the brow of
the hill leading to the foot of the rapids. This also fur-
ULshes additional storage, giving a good oiieratin<r margin at
the j)lant.

A canal 800 ft. long and 20 ft. wide, submerged at the
new lake level, providing a channel for the head-water with
a unifoi-m depth of 20 ft., leads up to the intake, where
the water passes into two steel i)ipe-lines, each 5 ft. diam.
The pipe-lines are 1200 ft. long and pass under the floor of
the power-house. The power-site lies within a timber limit
owned by the Shephard & Morse Lumber Co., of Ottawa,
and m an unsettled region, so camps had to be erected to
house the workmen, the site cleared of timber, and trans-
portation of material and plant provided for. Operations
were begun about June 1, 1909, immediatelv after the close
of the log-drive. While the site was being cleared, supplies
were brought up by rail to Temiskaming, on the* Canadian

•Abstract from The Transit. University of Iowa.

Pacific railway, at the foot of Lake Temiskaming. 40
miles from the work, and transferred to scows, which were
drawn by steam launches to the foot of the rapi.Is on the
Matabichouan, near the site of the power-hou.se.
A railway was constructed, leading from the .s(-<.w land-

ing to the foot of the hill, near the jtower-hou-se site, then
up an incline 1400 ft. long to the upjier level, and half a
mile farther to the site of the main dam. Horses furnished
the motive power for the railway, except on the inclined
portion, wliich was 0[)erated by a hoisting engine and cable.
Nearly all the siipfilies and materials necessary were brought
in before the close of navigation, about December 20. After
the close of navigation, a good winter road was made, for
the most part across lakes, to Temagami on the Temiskam-
ing & Northern Ontario railway, eighteen miles distant.
Sand for concrete was obtained near tlie mouth of the

liver on the shore of Lake Temiskaming, while a quarry
and crushing jilant near the site of the dam, supplied the
greater jiart of the crushed stone required. Approximately
40,000 bbl. of Internatioiuil portland cement was con-
sumed in the various structures. The laborei-s em])loyed
included French Canadians, who were used mo.stly on the
clearing, crib-woi-k. lough carpenter work, and concreting.
Italians for e.vcavation. ami Indians from the Caughnawaga
Reserve near Montreal for trestle-work, steel-work, han-
dling machinery, and concreting. These last were espe-
cially good in general work as a result of their experience
in a sti-uctural works near their reservation. The summer
of 1909 was miuired to clear the site of the operations, to
make excavations, and to set up the neces.sary plant.

In order to clear the surface of the bedrock for the dam
in the river bed, alxnit ten feet imder water, a crib dam was
built, which would carry the natural flow of water along
the river bank and discharge below the crest of the rapids
.so that it would not run back and interfere with the ex-
cavation. With this arrangement the river section of the
dam was put in, then the sluice closed and the water held
back while tlie sluice was torn out and this .section of the
dam brought up temporaiily out of reach of the water.

The main dam rests upon a solid rock foundation througli-
oiit. abutting against the rock at the ea.sf end and penetrat-
ing a gravel and clay bank some 30 ft. at the west end. A
trench 1 ft. deep and 2 ft. wide was made in the bedrock
to give a bond with the concrete. The rock was thoroughly
cleaned and washed, then grouted before concreting in any
section was commenced.
The dam, which is of solid concrete, has a top width of

21,2 ft., tlie top being 3 ft. above high-water level, with a
down-sti-eam batter of 1 in 2. and an up-stream batter of
1 in 12. The length of the dam is about 700 ft. and in the
river bed reaches a total height of 53 ft. Expansion joints
occur at 50-ft. intervals, and this furnishes a convenient
unit for pom-ing. The regulating section comprises three
waste sluices 14 ft. wide, draining 12 ft. below high-water
level, and a long sluice 20 ft. wide and 8 ft. dtep. The
.sluices are separated by piers which support a reinforced-
concrete deck. Drop-logs of 1 sq. ft. cross-section, handled
by winches, serve as gates. AVest of the regulating section
is a spillway 50 ft. long at the high-water level.

The concrete in all the structures was 1-3-5, and was
mixed as wet as jiracticable. Large stones varying from
one-half to a cubic yard in volume, were freely used as dis-

jilacers in the concrete. These were obtained from the
<iuarry, and deposited so as to be not less than 1 ft. apart.
A 4-ton cableway ,S00 ft. long was erected over the centre-
line of the top of the dam, and proved very useful in aiding
e.Kcavation, and in subsequent handling of forms and dis-

lilacers. The mixing plant for the dam consisted of two
half-yard Ransonie mixers, fed by gravity from bins which
were kept stocked by cars of materials hauled np an in-

cline. Water was ])umped to a tank on a level with the bins.

With this arrangement, each turned out two mixes ever\-

five minutes. The concrete was conxeyed to place by 1-yd.

.steel dump-cars, running on a double-ti-ack trestle along the
up-stream .side of the dam. There was a slight grade in

' favor of the loaded cars. Ho]ipei-s were placed at inter-
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valh. along the trestle; from tliese. by swing:ing: chutes, the

concrete was deposited as desired. The concreting opera-

tions were carried on throughout the winter of 1909-1910,

work being suspended only on a few occasions of severe

cohl. Steam-coils were placed in the bins feeding the mix-

ers, to heat the water. With this arrangement zero weather

presented no serious obstacle. After jiouring stojjped in

any section, the forms weie co\ered and li\"e steam turned

into the forms.

The main dam backed ii)) the water on tlie four Bass

lakes and on Trout lake, an area of 2 sf|. mi. Above these

lakes, the river follows a narrow channel to the outlet of

Rabbit lake, nine miles from the main dam. At a con-

venient location here, as shown on the map. a crib dam
was built, capable of storing 13 ft. of water on this lake,

WAl' SIIOWINii MATAHICIIOIAN KIVKl! IMIWKl; IPKVKIXIl'.M KNT.

which luw an area of S s<). mi. The dam is provided with

three regulating .sluices with drop-log giites. The other cut-

off dums were constructed on other bays of the lake, only

one of these being provided with a sluice, which perniils the

flow of water either Ihrongli the river chainiel or ihi-ougli

Kos.s and Cooper lakes. To take a<ivautage of the latter

coiulition, an old logging-dam at the outlet of C(M)per lake

was rebuilt, giving .several hundred lu-res additional storage.

The liabhit lake dam is capable of backing the water up
to the outlet of White Heni- lake, where a dam. similar to the

main dam on Rabbit lake has lieen constructed, capable ot'

storing M ft. of water on White Bear lake, an area of 4

s(|. mi. This dam is 10 mi. by water from Rabbit lake

ilam. Altendanls are stationed at the Rabbit lake and White
Bear lake dams. These dams furnish ample stcu-age for

present re<)uiremeiits, but should it prove necessary, thei'e

are one or two other storage areas which might be iilili/ed.

The total drainage area tributary to the |)laMt is .t.')0 s(|. mi.,

but the total run-oft' could not be retained, owing to the

immense ([uantity of water re(|iiircd to lloal logs thiougli the

inunerou.s rapids of the Matabiclio\uni. Nearly .)(Ht.000 l.>gs

pass through the river and the main dam annually.
Till' intake consists fif two forebavs. ciu'li S' .. bv l.'i ft.

beliind the drop-log gates. At the high-water level there is

20 ft. of water over the mouth of the penstocks, one of
which leads from each forebay. These are 1200 ft. long,
.') ft. diani., and reach the power-house by foui- grades of
nearly e(|ual length, increasing toward the power-house.
The pipes are spaced IIV2 ft. c. to c. at the upper end, and
10 ft. at the power-house, and supported by concrete sad-
dles spaced 12 ft. apart along the pipes. The penstock.s

were supplied by the Jenckes Machine Co., of St. (Cath-

erines, Ontario, and were shipped in 12-ft. lengths. The
plate varied in thickness from % in. at the i)ower-lionse to

% at the top. At high-water the total head is ;n7 feet.

The power-house is of reinforced-conci-ete througliout,

60 by 110 ft., containing four Francis ty]ie turbines direct-

connected to rotating fiehl generators, and two Doble wheels
direct-connected to the e.xcitei-s. Two turbines,and one e.\-

citer wheel are run on each penstock. The turbines are

single runner wheels with side-discharge, designed for 27.50

hp. maximum, titted with 2r)-in. gate-valves to .shut off the

wheel-cases, and controlled by Jens-Orton-Boving gov-

ernors. The generatoi-s ai-e 1S7.5 k.v.a., 2400-v<)lt, ;{-phase,

()0-cycle machines running at (iOO r.p.m. The e.xciter wheels

are controlled by needle-valves. Each e.xciter is rated at

100 kw., 800 amp., 120-125 volts, and is capable of e.x-

citing all four generators. The four transformers, 187.5

k.v.a., 2400-44000 volts, .'i-phase, (iO-cycle, are water and oil

cooled. A storage battery with a capacity of 80 ampere-
lioui-s is provided f<u' emergency uses, to furnish power for

the electi'ically operated switches, and to be available for

lighting purposes.

The transniis.sion line is double, 24 mi. long, of No. 0, 7-

.strand, aluminum cable. A telephone line runs along one

pole line, the wires being Inmsposed at everj' third pole,

and a telephone transformer is |)laced at each station to

counteract indu<'tion effects. The voltage is higher than

customary for the |)resent distance of transmission, to allow

for a j>ossible extension of the line. Kflfort was made to

get the |)laut in opeiiition as early as possible, and the

wheels started after an intei-val of slightly more than nine

months had elap.sed since the fii-st clearing on the .site had
been made.

There are suh-.stations at Cobalt, Brady lake, and Beaver

lake, the two former containing air-compressors, and the

latter transformers only. In each of the compressor sta-

tions there are two 1000-hp. motors driving separate two-

cylinder air-compressors. The air coming from, the first

compressor is under a pi-essui-e of 4o lb. per square inch,

and comes from the .second at 110 lb. pressure. The air

then passes to the drying chaud)er, where the moisture is

removed, which ])i'events freezing in cold weather. From
the stations, the air is delivered through 10-in. cast-iron

mains, carried on the surface of the ground to the ii.sei-s at

the various mines. The Cobalt and Brady lake stations are

ten miles apart and two pi))e-lines are connected so that

one station may relieve or supplement the other. In addi-

tion to comi)ressed air, electric power is distributed from

the sub-stations. The service given has been very .satis-

factory, and has greatly rediu'ed the cost of powei' in

mining.

I'OHCKLAlN is.suLAT()KS are formed in plaster or slee!

molds from a plastic mi.xture of finely pulverized clay,

feldspar, and (piartz. After being dried and glazed they

are burned in pottens' kilns. The clays used are the white

clays which are found only in mountainous regions. The
boily-mi.v for these insulators is of the same .sr)rt as is useil

in china dishes. Some insulatoi-s have been made from

such tire clays as are used in the manufacture of stone-

vare, jugs, and crocks, but these have not so high a di-

electric strength as may be obtained in the artificial itorce-

lain mix. The comi)osilion of insulator bodies is. not as

important a factor as the development of dielectric slrengtli

of clay insulators as is structural density, and it is for this

reason that in some cases insulatois of high dieleclrio

strenglli have been lathe-turned from some of the line-

grained rocks, such as the soapslones.
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The Porcupine Gold Area

By Ralph A. Meyer

Until the last two or three years the Porcupine area was

difHcult of access and little prospecting was clone. Prac-

tically all the information concerning it was contained in

the reports publisheil by the geologists who accompanied

Mr. Niven, the Ontario land surveyor, in his base-line work,

and the township surveyors in the years 189()-9 and 1903-5.

The first real prospecting in the area was performed in

1900 on the Wilson claim now known as part of the Tim-

niins mine. In 1909, during the month of June, interest

was revived in the district by numerous discoveries, follow-

ing which a brief examination and i-eport was made by

James Bartlett, one of the Government geologists. Since

then a]>proximately 10,000 claims have been staked.

Tlie greater amount of development has been perfonued
in Tisdale township on such properties as the Timmins,

Dome, Foster, Vipoiid, Crown Chartered, and Armstrong-
McGibbon. But there are several properties in the ad-

joining townships, namely, Whitney, Shaw, Deloro (for-

merly known as the Temagami Resen-e), Carmen, Lang-
muir. El Dorado, and Denton, among others, where phe-

nomenally rich surface showings have been discovered.

RAILWAY EXTENSION TO PORCUPINE.

These claims have been purcha.sed for large sums of money
and are at the present time being actively developed and
prospected. I wish strongly to emphasize the fallacy of

the general belief that all the 'pickings of the pie' are in

Tisdale township. It does not follow because the Ontario

Government has decided that each townshiji shall be six

miles square that mineral occurreiK-es cease at the approach
of a division line. The unitiated are |)rone to regard those

lines as stone walls. Tiie public should not he too easily

<*aptivated by spectacular free-gold showings. The required

tonnage will be obtained from the sulphide deposits; and
in my opinion there is no doubt even at the present early

stage that the necessary tonnage exists. Both the Dome
and the Timmins properties are erecting mills of 40 and 30
stamps respectively, equivalent to a daily capacity of ap-
proximately 350 tons. Several of the smaller properties,

as well as tho.se that are in earliest stages of development,
have and are constructing small mills. I personally believe

that certain parts of the district will develop the greatest

free-milling ore mines in the history of gold mining on the

North American continent.

Porcupine may be reached by driving a distance of 34
miles from Kelso on the Temiskaming & Northern Ontario
railway. This is known as the winter route. During the

summer and spring months, the journey has been performed
by driving and launches. The fii-st portion of the journey is

a 12-mile drive; 7 miles on a fairly good Government wagon-
road, and 5 along the shore of Frederickliouse lake on a
gravel bed, to what is known as Crawford's stopping place,

at the junction of Frederickhouse lake and the Frederick-
bouse river. From this point gasoline launches run up
the Frederickhouse river, across Night Hawk lake in a

northwesterly direction to what is known as Hills, a distance
of aiiproximately 14 miles. From this point, the journey is

completed by driving on the Government road to Porcupine
townxite. hetter known as Golden City, a distance of 8 miles.

Both during the sunnner and winter months the total jour-

ney from Kelso to Porcupine can be made in a day, and
during the wdnter season, it takes a considerably shorter

time, as the entire distance is traversed in sleighs.

The Ontario (rovernment is at the present time extending
the railway from Kelso to I'orcupine, the road has been
coni))leted and trains are already running to Frederickhouse.

Tiie Government expects to have the entire track laid by the

end of June of this year. Even under present conditions

one is able to reach Kelso, within 34 miles of the camp,
from New York in a Pullman car, the journey being com-
pleted within 11/2 days. In the history of gold raining in

America, such easy access to a gold camp from the large

centres, such as New York, Chicago, Pittsburg, Boston, and
Toronto, has never been known before. This is important,

as those who invest appreciable sums of money in Porcu-

MAP SHOWING SITUATION OP PORCUPINE.

pine ai'e in the position to make frequent visits and keep

in touch with their various enterprises more satisfactorily

than if the seat of operations were remote, in Alaska, for

example.

There are three towiisites, all on Porcupine lake ( which

is approximately 2 miles long, Va "'''e wide, and 913 ft.

above sea-level). Tiie townsite known as the Provincial, or

Golden City, is at the extreme north of Porcupine lake; that

known as Porcupine, where the greatest amount of activity

has so far been displayed, is at the extreme northwest side

of the lake. Since the location of the railway has been

definitely decided upon, there is no doubt that the Pro\Tn-

cial townsite and the one at the extreme south end of the

lake will be the most active ones, as there will be a depot

at each of them. The Recorder's Office and several stores

are at Golden City. A postoffice and hotel known as the

'Shuniah.' as well as two banks are in Porcupine.

At the time of writing, three other hotels are under eon-

struction in addition to a postoffice and theatre at the south

end. There are already five banks in the camp. The town-

sites are all on flat country partly composed of 'muskeg"

(a local term designating swampy ground). The camp is

connected with the outside by telephone; two lines are in

operation, one to Kelso and the other to Matheson. The

former is operated chiefly for local calls, while the latter

is used mainly for the foi-warding of telegrams. The tele-

phone system is controlled by a private company.

At ]iresent the properties have to generate their own



June 1911 MINING AND SCIEN'l IFIC PRESS 757

power, but such will uot be the case nine mouths lience, as a

syndicate has leased Sandy falls, on the IMattagaiui river,

in Mountjoy township, six miles distant from the centre ot

oi)erations. Two 3000-lip. units will be erected, enough to

su])ply electric power for operations as well as motive

power for the generation of compressed air for the entire

*'amp.

The greater part of the surface area is low and wet; this

*'onsiderably hampered prospecting last summer. But about

a dozen valuable discovex-ies have been made in the so-called

:^wainps since the freeze-up. There is no doubt that as soon

.as mining operations are in full swing, these swamps will

.be drained, as the water is only surficial. The rock surface

is. oocapied by a well-banded clay, together with some sand

and gravel. Overlying the clay is a layer of vegetable

mould, from a few inches to

.a foot or more in thickness.

Outcrops of compact rock oc-

cur irregularly, somewhat re-

.sembling the undulated sur-

face of a calm sea.

Since some of the outcrops

:are small they are difficult to

detect. In some sections the

rocks rise into ridges or dikes,

which extend across several

claims. In most cases the rocks

do not rise to a greater height

above the general level than 50

ft.; rarely to as much as 100

to 150 ft. the area lying be-

tween the month of Porcupine

river and Porcupine lake has

.a maximum elevation of about

970 ft.; the southwestern por-

tion of Ti.sdale is considerably

higher, reaching an elevation

•of 1000 ft. The lakes are narrow and the rivers have

cut deep. The greatest depth of I'orcupine lake has

'been found to be 20 ft. The oldest .series, the Keewatin, is

Hike the ro<'ks of this age found in various parts of the

province of Ontario froni the Quebec boundary on the east

to Maiiitobn on the west. The series is liere much more dis-

A belt of Huronian fragmental rocks outcrops at va-

rious places in the northern part of Whitney township and
southwest through Tisdale township. It has been subjected

to great metamorphism, and in some instances has been

rendered highly schistose. Several dikes of olivine-diabase,

cutting the Keewatin have been found in the area. Both
serpentine and sericite-schists occur, being mostly associated

\^^th the quartz-porphyi-y and rhyolite. Some of the schists

are impregnated with pyrite and ferruginous dolomite,

which at the surface cause the rocks to weather to a rusty-

brown color, due to iron oxide. The general strike of the

schist is northeast. There is pronounced evidence of glacial

action over the entire area.

Outcrops of quartz are numerous. They are found both

in the Keewatin and Huronian. The age of the rock does

TRENCHING TO PROSPECT VEINS ON

LOW GROUND.

NEAR VIEW OF WORK AT DOME MINE.

not seem to have any bearing on the character of the vein,

either as to form or to gold content. The quartz deposits

of the Porcupine area are probably connected with the

great granite intnisions which took place in post-lower-

Huronian times. The quartz has been deposited from the

impure waters, highly heated and under great pressure,

CROSSING .SANUBAU AT MOUTH OF FREDERICKH0U8E RIVER.

turlH'd in many places than it is in the Cobalt area. Some
^if tiie Keewatin rocks have escaped dynamic metaniorphic

agencies sulBciently to show their general character. Most

•of the Keewatin in the Porcupine area as elsewhere, consists

•of dark cf)lored or greenish schist.')se rt)cks of basic com-

position. Quartz porphyiy is quite a common rock. While

it occurs characteristically in dikes it is also found in large

mas.ses. Assf>ciated with the Keewatin. especially in the

southern part of Whitney township and southeastern por-

tion of Shaw, there is much iron formation. This iron for-

mation is what is known as '.jaspilite,' consisting of thin

.•dternate bands of magnetite and silica. In certain in-

stances the Keewatin rocks contain calcitc. dolomite, and

•other carbonates.

8HUNIAH HOTEL, PORCUPINE.

which worked through the rocks after the granite intru-

sion. The veins vary in width from a few inches to 30 and

40 ft., the average width being about 3 to 4 ft. In many
instances the orebodies cut across the strike of the schist ; in

such cases they vary considerably in width from point to

point. In individual cases masses of quartz 75 to 100 ft.

in width occur, which are rich in free gold.

A feature not to be overlooked is the persistence of the

veins, which in the majority of cases can be traced for hun-

dreds of feet, and in individual cases for thousands of

feet; both hanging and foot-walls are exceptionally well

defined. The area over which these veins occur is very

extensive (covering an approximate acreage of 50 sq. mi.),

and is likely to bo largely extended by future discoveries.
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California Oil Production

The April output of California oil wells, according to

figures compiled by the Oil World, was 6,544,128 baiTels,

which is a gain of 406,080 bbl. over that of March. Thi'^

is exclusive of 399,674 bbl. of oil consumed as fuel in con-

nection with operations in the field. In the following

table is given, in barrels, the production by districts for

April and March

:

SAN JOAQUIN VALLEY.

District

—

Ai>ril. MarcJi.

Coalinga 1,382,770 1,516,320

Kern River 1,076,000 1,048,300

Maricopa ;589.:iS() 279,605

Midway 1,677,700 1,033,442

McKittrick 419,300 475,300

4,945,150Total

COAST EKGION.

Santa Maria-Lompoe 699,916

Summerland 5,410

4,952,967

535.000

5,607

Total 705,326

SOUTHKRN FIELDS.

Salt Lake-Sherman 237,325

Los Angeles City 36,500

Whittier-Coyotes 93,941

FuUerton-Puente 476,045

Newhall 11,240

Ventura 37,601

Total 892,652

540,607

245,904

.37.000

86,225

432,500

11,900

34,500

848,029

(irand total for State 6,543,128 6,341.603

Kalgoorlie, Western Australia

During March this State ])roduced .$1,792,000 in g<>l<l

The yields from the principal mines were as follows:

Name. Tonnage

'Associated '5,435

Associated Northern Blocks. 1.261

Bullfinch Proprietary 230

Chaffers
".

3.435

Golden Horse-Shoe 2(i.377

Golden Ridge 2,763

Great Bouldei' I'eTseverance. 20,344

Great Boulder I'i-o]>rietarv. . 18,221

Great Fingall ".
. . 10.606

liainault 4,870

Ivanhoe ; 10.104

Kalgurli 10,820

Lake View Consols '8,142

Lake View & Star 13,314

Oroya Black Range 4,590

Oroya Exploration '22,425

Oroya Links 7,969

Sons of Gwalia 13,500

Sons of Gwalia Soutli 2,189

South Kalgurli 9,528
' Five weeks run with i)art of new
" Residue treatment.

"'Loss.

* Profits, or othei-wise, not stated.

The following table, showing details of tiie

tion for the past eight yeai-s, is of interest:

. Yield.
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it slides off them into the bottom of the chamber, whei-e

it is scraped out by hand into a small mine-oar and'tramnied

to a dust-bin.

The Mololoa Mines

Staff CoRRESPOKt)ENCE

The Mololoa mines in the Hostotipaquillo district of

Jalisco, famous antiguas of western Mexico, have been

purchased by Makeever brothei-s, of New York, who are

now operating in the Hostotipaquillo and San Sebastian

districts of Jalisco. The Mololoa Mining Co. is being or-

ganized to take over and operate the properties, and a

mill will be erected within a year. The Mololoa mines

have an interesting histoiy. They were opened l)y the Cora

Indians some time before the Spanish occupation. When
the Spanish invaders reached that part of Mexico their

fame was such that Gines Yasquez del Mercado, the Sjian-

ish captain, sent to pacify the Cora.s, was disappointed at

not finding a mountain of practically pure gold and .silver.

Among his followers, however, were men more easily satis-

fied, and they eagerly continued the work started i)y the

Indians. Old records sliow that in the sevciiteenlli centuiy

the mines pa.ssed into the possession of one Tomas Tre-

viiio, and a partner, who also acquired mines across the

Santiago river, .some distance north. For purposes of com-

munication they established a system of fire signals between

the two camps. Trevifio worked the Mololoa mines with

such success that he aroused the envy of other Spaniards

who conspired to get jiossession of the jjroperties. With
his fire signals as evidence, they accused him before the

Holy Inquisition of practising diabolical rites, and he was
taken to Mexico City, tried, convicted, and burned to death

in 1()4.5. His partner secured what he could hurriedly,

wrecked the mine workings, and escaped fi'oni the countiy

through the port of San Bias. The Mololoa mines were re-

opened in 1904, after a long |)eriod of idleness, and since

that time have yielded much rich ore. A fault interfered

with operations for a time, but last year the vein extensions

were found and the rich ore-shoot re-opened.

Production on the Rand

The Mareh gold output of the Kantl. aiiionnling to ()7(),().")()

fine ounces, valued at £2,871,740, constituted another record,

but even this will be ])ass<»d as soon as the mills recently

erected at Randfontein, City Deep, R<K)depoort, and Bantjes

can be put on anything like full production. It was known
that the East Rand Pro)irietary mines were in temporan-
trouble over the repairs to the Angelo shaft, and tiiat it

would cost them, for at least one month, the credit hitherto

enjoyed of being the premier producer on the Kaiid, but

no one seemed to anticipate that they would sink to third

position on the list. However, such proved to be the case,

the .300 stamps dropped in Februaiy at the big Randfon-

tein Central mill doing so well that they not only brought

the production higher than that of the l^ast Rand Propri-

etary mines, but came v<>r\- near tbnt of the Ci-own Mines,

which made a much better sliowinir than usual; otherwise

the Randfontein property would have figured as the largest

producer on the Rand, and with otdy one-half of its l)ig

mill at work. The first declaration from the Randfontein

property of .55,026 (</.. was the result of over six weeks

work with the 300 stamps of the new mill, but it not only

shows excellent work under the circumstances. l)ut also that

both the Crown Mines and the Kast Rand Tro|)rietary mines

cannot, as previously pointed out, hope for the position of

premier gold producers of the world when the Randfontein

mines and mills all get into full swing. The \dtimato out-

put ^>f the Randfontein consolidated property is ex|)ected

to be in the neighborhood of 100,00l( oz. per month, and

that of the Crown Mines 90.000 oz.. but Ix)th the.se (iroper-

lies have a large amount of work yet to do Iwfore they

can be expwted to approach these figures. La.st monlli the

Crown Minns were at the head of the list with an output

of 55,717 oz., but the present equipment of the Kandfoii-

teiu property is considered as equal to a monthly produc-

tion, when in full swing, of 80,000 oz., so that it is pos-

sible that ere long there may be an interesting cfunpetition

for the position of premier gold producer of the world. The
following are the six leading gold-produeei-s on the Rand
for March

:

Tube- Tons Output,

Stamps. Mills. Milled. oz. Value.

Crown Mines 630 19 130,000 55,717 £23(i,671

Randfontein 700 19 55,020 2,33,736

East Rand Propri-

etary 820 25 164.000 48,261 205,000

Robinson Mine .. 250 6 52,100 27,205 115,560

Geldenhuis Mines. 420 7 71,540 23,40(i 99,422

Simmer & Jack.. 320 6 75.100 23,292 98,938

It may be of some interest to notice that the average

daily yield for the whole of the Transvaal in March was
£92,637 as against £83,190 in March 1910.

There are indications that while the March gold produc-

tion was a record one, the profits may not, after all, make-

a correspondingly good shoA\'ing, as the increased produc-

tion comes almost exclusively from the new Randfontein
mill where the operating costs are necessarily high. Efforts

have been recently made to increase tlie stamp-duty on the-

Rand, with consiilerable success, the new mill at the Roode-

poort United Main Reef being at the top of the list with

a duty per day of 17.44 tons. This mill, with ^/4-in. mesh,

has had a duty of over 21 tons per day. The Bantjes

comes next, with a stamp-duty of 14.41 tons per day, fol-

lowed by the City Deep with 13.75 tons, and Simmer nee|>

with 10.89 tons. Then come .seven with daily duties run-

ning between 9 and 10 tons, the lowest being the old (^amp
d'Or mill with a duty of only four tons per day.

Mines of Eastern Oregon

Eastern Oregon is becoming active in mining affairs.

In spite of adver-se conditions, the legitimate miner has

retained his belief in the merits of eastern Or^on mines,

and it is largely due to his faith and patient toil that |)rop-

erties idle for yeai-s have finally reached a stage of devel-

opment where all doubt as to merit has been dispelled.

Then, the introduction of modern methods of mining and

extraction of precious metals has erdianced the value of

low-grade orebodies in the district. From 40 to 80% was
fonnerly considered a reasonable saving, and only high-

grade ores could be treated profitably. The adoption of

scientific methods and the u.se of modern machinery now
make it possible to effect a saving of 95%. Many capital-

ists are becoming interested in this district, but are making

investments only after approved examinations by compe-

tent mining engineers. A thoroughly experienced engineei--

is then placed in charge of the i)roperty.

The Highland, situated on Rock creek in Baker comity^

is developed by adits to an average depth of 300 ft.^

About 5000 ft. of work has been done and a lai^e reserve"

of commercial ore has been developed during the last two,

veal's. It is a concentrating oi'e, cai'rying gold and silver..

Considerable shipping ore is found, and .f75,000 lias beei>

received from this souri-e during tiie last 18 months. It

is plaimed to drive a 2.500-ft. cross-cut whereby 800 ft. of"

additional sto])ing ground will be opened. The ore aver-

ages .$20 per ton. The mine gi\es employment to 35 men„

and Philadelphia investors are among the largest stockhold-

ers. Robert R. McCaughey is manager for the Highland

Gold Mines Co.. Jolm Arthur being consulting enghieer.

The Dixie .Meadows Mines Co.. whose projjerty is 10>

miles north of Prairie City, (Jrant county, employs 70 men.

This mine was recently ac(iuired by investors atfiliated with

L. Vogelstein & Co. of New York. It contains large bodies

of silicious and sulphide ore. E. G. Hothorn stated that

development alone will be done this year, and only a JO-

stani]) mill for testing ])urposes would be erected now. It

is said that the future program comi)rises a 40-stainp mill,,
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3nd possibly a smelting plant. J. Nelson Nevius is con-

sulting engineer, and L. A. Greenley is in charge.

The Rainbow mine, in Mormon basin, 16 miles from
Durkee, has been bought by the United States S. R. & M.
Co.. the purchase price being $;j50,000, of which $200,000

has been paid. The property includes 10 claims and is

developed by a vertical shaft and four levels. Tlie orebody
is 600 ft. long on the first and second levels, is about 6 ft.

wide, and the ore has an average value of $19.50 per ton

in gold. The ore is mostly free milling, and the mill is

equipped with one 5-stamp battery and seven 2-stamp bat-

teries. The United States company has eoiuiuenced devel-

opment, Avhich is to include the sinking of a 1000-ft. ver-

tical shaft, and providing equipment for electric power.
A cyanide plant and a new mill of larger capacity will

be erected in time. The mine work is in charge of A. P.

Anderson, one of the engineers on the staff of the United
States company, with Howard S. Lee as local manager.

The Humboldt, situated one mile west of the Rainbow,
and on the same lode, is the oldest quartz location in Mor-
mon basin ; real mine development on it was begun two
yeai-s ago. The mine is opened through a 200-ft. double-

compartment shaft. The orebodies are continuous for 700
ft., narrowing and widening alternately, showing from 18
in. to 50 ft. of pay ore. It is estimated that 70% of the

valuable metals consists of free gold ; the remainder is recov-

ered in the concentrate. The property is equipped with a

10-stamp mill and six Johnston concentrators. Siiort mill-

runs have resulted in recovering $50,000, the saving being

90%. Work in the lowest level exposes on the hanging
wall from 4 to 12 in. of high-grade ore assaying from $100
to $1500 per ton in gold. The company is preparing to

open two more levels and add 10 more stamps to llie mill.

Equipment for electric power will be put in position at

the Humboldt. A force of 30 men is usually employed,
C. P. Loomis being superintendent, and John Arthur maii-
,ager.

Porcupine and Its Future

The control of the Dome Mine, Ltd., at Porcupine is

vested in a group, the leaders of which are E. R. Converee,
W. E. Corey, J. R. De Lamar, A. Monee, and E. T. Wood,
who are closely identified with the International Nickel
Co. S. H. P. Pell and Robert M. Thompson are also in-

terested, and W. S. Edwards has an eighth interest in tiie

property. Jack Wilson, who discovered the Dome, was
.acting at the time for Mr. Edwards, who is a well known
imanufacturer of gas and electric-light fixtures in Chicago.
Mr. Edwards is only one of the large number of Chicago
imen who have carried on exploration work in Ontario re-
cently. When the value of the Dome mine was appreciated
it wan easy to interest capital on the basis of an eighth
interest clear, with a collateral argreement that the mine
should be equipped and a mill built this year. In order
to do this, the Merrill Metallurgical Co., of" San Francisco,
which obtained the contract for the construction of the
•mill, had special machinery put in by the manufacturer,
T. Shriver. The heavy presses were completed within 30
.days and were then shipped into Porcupine over the ice
on sleds, as it was not then known that the railroad would
be completed as promptly as it will be.

At the Hollinger, which has also attracted much attention,
-the vein is 6 to 8 ft. wide and has been prospected to a
depth of 200 ft. Part of the gold is free, and the rest is

in the pyrite; a recent mill-test showed a recoveiy of $80
per ton. The recent rise in tlie price of the sliares was
not due to inside raaniiudation as alleged, hut resulted from
the cross-cutting of the country-rock, disclosing the fact
that both foot and hanging wall are mineralized. The ore
IS .said to be of 'good milling grade' over a zone 100 ft.
wide. This probably means that it will go $3 per ton or
better. It now can scarcely be doubted that Porcupine will
•eventually develop into one of the great low-grade districts
.of the world.

Electrostatic Separation at Cananea

By J. N. HouSER

The Calumet & Sonora of Cananea Mining Co., operating
a mine and mill 1% miLes north of the city of Cananea, is

building a Huff electrostatic mill to treat the zinc-copper
middling produced by the concentrator. There are some
4000 tons of the middling on hand, which assays about 3
oz. Ag, 7% Cu, 30% Zn, 15% Fe, 3.5% Pb, and 7%, in-

soluble, and complete tests on the Huff separators show the

following results. Eighty-nine per cent of the copper is

recovered in a concentrate assaying 4 oz. Ag, 16% Cu, 8%
Zn, 27% Fe, 5% Pb, and 5% insoluble. Eighty-five per
cent of the zinc is recovered in a concentrate assaying 54%
%n, 1% Cu, 4% Fe, and 4% insoluble.

The mill now being erected is designed for a capacity of

40 tons per 24 hours. The middling from the concentrator

and stock-pile will be brought to the separating plant in

14-cu. ft. mine-cars and raised by a car elevator to the top
of the bins. Feed is drawn out of the bins upon a belt-

conveyor which delivers to a 3 by 18-ft. revolving dr>'er, in

which a temperature of 750° will be maintained. The
di-yer discharges into a belt-elevator which raises the feed to

a 10-mesh trommel, placed above a set of 20 by 12-in. rolls,

which re-grind the oversize. The ore is then elevated to

the top of the mill, where it is sized by shaking-screens to

the following sizes, 0)i 20 mesh, on 50, and through .50

mesh. The first Huff machines make a rough separation,

and then the zinc product and copper-iron products are

sent to other machines for the final cleaning.

Mining in Bulgaria

In the district about the capital city, Sofia, a very gi-eat

number and variety of ores have been found, but until

those who hold Government mining concessions show them-
selves disposed to work their claims in a sensible, practical

manner in accordance with modem practice, there will be

nothing done excej)t to get out samples by which to sell

stock, or perhaps from which to evolve a plan of working.

On the other hand, the coal-mining industry is worked
quite vigorously; for instance, the Government mine at

Pernik, which is showing good results. In 1909 there

were 210,993 tons of coal produced at this mine, of which
up to the end of the year 198,326 tons was sold (the

figures for 1910 are not yet published).

There are also in Trevna four other coal mines of im-

portance; the Prince Boris and the Buduschte, the Lev
and the Kalpazar. The coal is of good quality, but be-

cause of lack of transportation facilities, little has been
produced in the last few years. The opening of the rail-

way from Tirnovo to Boruschititza, by way of Trevno, has
given them new life.

The mining laws, passed in 1891, and extended in 1906,

have been again altered by the Sobranje. The new features

refer principally to the limitation of the pririlege to mine
and exploit ; the manner in which mining concessions may-

be obtained, and the conditions under which mining rights

revert to the public domain: further, concenimg the trans-

ferring of the riglits to third pei-sons, and taxing the min-
ing enterprises, and finally the creation of a Mining Council
of the Ministry of Agriculture and Commerce.

Lead and Zinc in Arkansas

Lead and zinc deposits have been known in Arkansas for

many yeai-s. Lead was noted by Schoolcraft in his travels

in 1819 and it has been mined in a desultorv- way since the

settlement of the State. According to the U. S. Geological

Survey, the present development dates from about 1899.

when there was a great rush to the northeni Arkansas field.

The ores are galena, sphalerite, and smithsonite. Land for

mining is ordinarily leased in 10-acre tracts at 10 per cent

royalty. The Arkansas production during 1909 was val-

ued at $57,144. an increase of $2064 over that for 1908.
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Concentrates
Most of these are In reply to questions received by mall.

Our readers are Invited to ask questions and give informa-

tion dealing with the practice of mining, milling, and smelting.

A GOOD CEMENT for iron in iron is a thick paste of" powdered iron, 60 parts; sal ammoniac, 2 parts; and

sulphur flowers, 1 part ; mix with water and use while fresh.

H^fARD METAL may be drilled by using carbolic acid

instead of another fatty substance as a lubricant, since

the latter, by decreasing the friction, diminishes the 'biting'

of the drill, whereas the carbolic acid has an etching action.

OORKS may be rendered impervious, and substituted for
^^ glass stoppei-s in bottles of acid, etc., by steeping in

vaseline. Acid in no way affects them and chemical fumes

do not cause decay, neither do they become fixed by a blow

or long disuse.

OPLASH-BOAKUS along washing-troughs in change-

rooms are a great convenience. They should be built

about 14 in. high, should slope steeply toward the trough,

and should be water-tight. With them a man can stoop

over and throw the water up over his neck, shoulders, and

breast, without wetting his clothes.

'T'O CLEAN metals, especially copper, use a preparation

composed of wax, 2.4 parts; oil of turpentine, 9.4 parts;

acetic acid, 42 parts; citric acid, 42 parts; white soap. 42

parts. This is claimed to give perfect brilliancy very quickly

that persists without soiling either the hand or the articles,

and without leaving any odor of copper.

T ABELS may be attached to cloth or pajjer by dissolving

gum shellac in 95% alcohol at the rate of 1 lb. shellac

to 3 pt. alcohol, and mixing with it any dry color desired.

If it becomes too thick, thin with more alcohol. This works

free, does not weed out, imparts brilliancy to the color, and
wears well.

/^LUE for articles of a metallic or mineral character is

made by taking boiled linseed oil 20 i)arts. Flemish

glue 20 parts. slacke<l lime 1") parts, powdered Venice tiir-

jientine 5 parts, alum .") parts, acetic acid 5 i)arts. Dis-

solve the glue with the acetic acid, add the alum, then the

slacked lime, and finally the turpentine and the boiled lin-

.seed oil. Triturate all well until it fonns a homogeneous
paste and keep in well-stoppered flasks. Use like any other

glue.

W(UST may be removed from iron or .steel apparatus by
application of the following solution, first removing

ally grea«e by rubbing with a clean dry cloth and then, by
means of a brush, using the pre|)aration : 100 parts stannic

chloride is dissolved in 1000 parts water; this solution is

added to one containing 2 parts tartaric acid di.ssolved in

1000 parts water, and finally 20 c.c. indigo solution, diluted

with 2000 parts water, is added. After allowing the solu-

tion to act upon the stain for a few seconds, it is rubbed
clean, first with a moist cloth, then with n drv' one.

OIDE-DUMPING and bottom-dumi)ing cars are u.sed at

many mines to deliver ore to mill-bins. It is usual to

run the cai- into the lop of the mill on an oijcii track. There
must be at lea.st a walking-board along the side of the track,

and often a whole floor is laid, leaving only a narrow space

next to the track through which the ore can drop to the bins.

An excellent arrangement in such ca.ses is to build up of

liea\'y boards a .sloping deflector toward this slit in the floor,

so as to force all the ore into the bins. Where this is not

done a certain amount of shoveling is commonly necessai-y.

TJARD iron castings may lie softened by heating the

object to a high temperatuie. covering it over with fine

coal dust or some similar substance, and allowing it to cool

gradually. When the articles are of small size, a number

of them are packed in a crucible with substances yielding

carbon to iron at a glowing heat. The crucible is then

tightly closed, and placed in a stove or on an open fire. It

is gradually heated and kept at a red heat for several hours,

and then allowed to cool slowly. Cast-iron turnings, car-

bonate of soda, and unrefined sugar are recommended as

substances suitable for packing in the crucible with the

castings. If unrefined sugar alone is added, the quantity

must not be too small. By this process the iron may be-

rendered extremely soft.

/^LD FILES may be rendered useful by the following

process: Boil them in a potash bath, brush them with,

a hard brush, and wipe off. Plunge for half a minute into

nitric acid, and jiass over a cloth stretched tightly on a flat

piece of wood. The resulting effect will be that the acid:

remains in the grooves, and will take away the steel with-

out attacking the top, which has been wiped dry. The-

operation may be repeated according to the depth to be-

obtained. Before using the files thus treated they should!

be rinsed in water and dried.

pOWER COSTS along the Mother Lode are unusually

low, and this is one of the secrets of cheap mining.

Water-power and electrfcity are widely available, and
where the mining company owns the water the cost may be

as little as .$1.50 per horse-power month. Where electricity

is bought the i-ates are higher, but still low as compared'

with those elsewhere. At a particular mine where 40 stamps
are operated, the contract price is ,$4.10 per horse-power

month. To get this rate 60% of the rated horse-power of

motors fed must be used constantly. Where the use is-

irregular a flat charge of $1.50 per horse-power month is

made for current, to which is added $3..50 per horse-power-

month figured on meter readings. Under these conditions

it is estimated that with fuel-oil delivered at $1.50 ))ei- bar-

rel, hoisting and other irregular work may be done cheaper

with steam, but that for mills electric current is the cheaper.

Tl^ATER-POWER sufficient for part but not all the load'

is often available for mining and milling. Where
electric current is also available it may be used to ad-

vantage to supi)lement the water, though current is gen-

erally expen.sive when it is used to cari-y only the peak of

the load. Aside from this, cutting-in and cutting-out the

current requires constant watching. At the Melones mine-

in Calaveras county. California. W. (r. Devereux uses an

induction motor which is so connected with the power-shaft

that current is taken only when more power is needed than-

the water-wheel can supply. When, on the other hand, less

power is taken than the water-wheel yields, the motor be-

comes a generator and delivers ])ower to the transniis.sioii

line. While from the point of view of current generation

such an arrangement is not the most efficient, it does have-

the effect of applying useful power that would otherwise

go to wa.ste. and of pi'oviding automatic control at the

power-station.

"T'O MARK steel tools, make a rubber stamp with white

letters on a black ground. Make up this ink to use

with it: Ordinary rosin Va lb., lard oil one tablespoonful,

lampblack two tables|)oonfuls, turpentine two tablespoon-

fuls. Melt the rosin, and stir in the other ingredients in the-

order given. When the ink is cold it should look like

ordinary printers' ink. Spread a little of this ink over

the pad, ink the rubber stamp as usual, and press it on the

clean steel. Form a thin roll of soft putty, and make a

border of putty around the stamped design as close to the

lettering as possible, so that no portion of the steel inside

the ring of putty is exposed but the lettering. Then pour
into the putty ring the etching mixture, composed of 1 oz.

nitric acid, 1 oz. muriatic acid, and 12 oz. water. Allow it

to rest for only a minute, draw off the acid with a gla.ss or

i-ubber syringe, and soak up the last trace of acid with a-

moist sponge. Take off the putty, wipe off the design first

with potash solution and then with turpentine, and the .job-

is done.
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Discussion
Readers of the Mining and Scientific Press are invited to

use tliis department for tlie discussion of teclinical and otlier

matters pertaining to mining and metallurgy. The Editor
welcomes the expression of views contrary to his o'wn, be-
lieving that careful criticism Is more valuable than casual
•compliment. Insertion of any contribution is determined by
Its probable interest to the readers of this Journal.

Secondary Enrichment of Gold Deposits

The Editor:

Sir—Availing myself of your inviLitioii to take part in

the discussion department, I wish to say that I have not

seen in the columns of your valued journal any reference

to the discovery by W. H. Emmons of the agency of man-
ganese in the superficial alteration and secondary enrich-

meHt-of"gold deposits, -as-explained in the paper read by
him before the American Institute of Mining Engineers in

November 1910. I am not sure that discoveiy is the proper

word for what Mr. Emmons states, but I do know that

his idea is not to be found in any of my miiieralogical

books, nor in various books on the subject that I have had
access to in the Bureau of Mines. An a.ssayer in San
Francisco told me that manganese had no solvent effect on

•gold, and a geologist told me the same. I think that the

•subject is both interesting and important, and should very

much like to hear what some experts have to say of Mr.
Emmons' theory. To show liow important the subject i.s,

I will quote from Mr. Ennnons' paper: "Those deposits

in the United States in which a seeondai-y enrichment of

gold is believed to have taken place are, ahnost without

•exception, manganiferous."

In an article in your issue of May 13 on 'The Bugbear
of Gold' many solvents of gold are mentioned, but man-
•gaiie.se is not among them. Of coui-se. I understand that

manganese is not the direct solvent, but is only the agent

that liberates chlorine. If you publish my letter it may
stir up some one to give some California ideas on the

subject.

H. 0. Yarrow.
Bowman, California, May 11.

[Our correspondent has overlooked the fact that Mr.

Emmons' first published discussion of the role of mangan-
ese in the secondary enrichment of gold veins was printed

in the Mininfj and Scientific Press, December 1. 1909. Mr.
Emmons' conclusions seem to us well founded, and the

chemistry of the process lias been investigated under his

•direction at the University of Chicago. The result of the.se

exi)oriinents was described briefly before the Washingto'
'Geological Society by Mr. Emmons in April 1910, and more
fully by Mr. Brokaw in the Journal of Geolo(/i/. From the

first source we quote as below

:

"The experiments were made by A. D. Brokaw. They
show that with cold dilute solutions a|)i>roximating in com-
position the average of many mine waters, there is markedly
great solvent action on gold when manganese is present.

'The best available data indicate that such solvent action is

more than 250 times as great with solutions of manganitic
salts as with solutions of cupric or ferric salts of similar

concentration. Convereely, it lias also been demonstrated
•experimentally that the precii)itation of gold by ferrous

sulphate is delayed if manganitic salts are present in the

solution. It may be inferred from these experiments (1)
that manganiferous gold ores should be more extensively

leached of their gold in the upper portions of the lodes

than deposits which do not carry manganese, and as a

consequence that rich placers would be less likely to be

associated with manganiferous than with non-manganifer-
-ous gold deposits; (2) that secondan- enrichment in gold

would extend to greater depths in manganiferous than in

non-manganiferons lodes."

The secondary enrichment of gold veins has not attracted

the attention it deserves. We published on May 20 a sug-

gestive note on the subject by R. L. Mann, and would be
•dad to give space to contributions by others.

—

Editor.]

Tunnel-Driving Records

Tlie FMitor:

Sir—In your issue of April 8, you make editorial com-
ment as follows:

"Another notable Swiss tunnel was completed on the last

day of March, when, after five and one-half years work
and tlie exjienditure of twenty million dollars, the Loetsch-

bei-g tunnel on the route from Milan to Berne was com-

l)leted for the nine miles of its length. For speed of tunnel-

chiving tlie palm goes easily to American engineers, but

for ingenious methods of coping with unusual difficulties

the Swiss tunnels will long remain famous."

Having had occasion to see work in progress on the Sim-
plon tunnel, I natiirally donbted the correctness of your

statement that "for speed of timnel-driving the palm goes

easily to American engineers".

Records show that the "palm" so far has gone to the

Swiss engineers, and in substantiation of this statement I

give the following tables taken from W. L. Saunders' paper
entitled 'Driving Headings in Rock Tunnels,' delivered

before the New Ha\en meeting of the American Institute

of Mining Engineers in 1909:

AMERICAN TUNNELING RECORnS

The figures represent monthly j)rogress:

Feet.

Musconetcong. N. ,J., 1872 1-44

Nesquehoning, Pa., 1871 165

Hoosac. Ma.ss, 186.')-1873 184

Busk, Colo., 1890-1893 202.^")

Stami)ede, Wa.sh.. 188fi-lS,SS 274

*Ca.scade, Wash.. 1897-1900 301

Aspen. Wyo., 1901 306

Bitter Root Mts.. 1908 .340

Kellogg, Idaho. 1898 34.5

Raton. Colo., 1907. 412

Sutro. Nev., 1869-1877 417

New Croton Aqueduct, 1887 (in one week) 127

Gunnison. Colo., 1908 449

Elizabeth Lake, Colo.. 190S 466

*Anotlier record for this tunnel is: complet«d tunnel,

both ends. Nov. 1899. 527 feet.

EUROPEAN TUNNELING RECORDS

Tile highest monthly records of European tunneling

show not only larger figures, but a better maintenance of

ajiproximately the maximum, month after month. In some

(if tlie ca.ses here following, several succes.sive monthly rec-

<ii'<ls are given

:

Mont Cenis, 1857-1870; 297 feet.

St. Gothard, 1872-1881; 436 ft. (with a years average

of 343 ft. This is the only Alpine tunnel driTea with top

heading.).

Ricken, 1903—; 452, 461, 413, 358 ft. (Hand drilling en-

tirely. Work was stopped on this tunnel nearly a year

on account of fire-damp.)

Bosruck. 1902-1905; 546, 526 feet.

Karawanken, 1902-1905: .552, 544, 5.53 feet.

Arlberg. 1880-1883; east heading. 556, 594, 610. 613. 637

ft. (percussion drills).

Arlberg; west heading, 509, 527, 625. 641 ft. (hydraulic

rotary drills).

Albula, 1900-1902; 558, 607 ft. (hydraulic rotary drills).

Tauern, 548 ft., with an average of nearly 525 feet.

Ixietschberg; 555. 574. 5,38, 558, 551, 592 feet.

Simplon, 1900-1905; north heading, 682.2 feet.

Simplon: south heading, 685.5 ft. (This is the world's

record.)

Anyone interested in this who has not read Mr. Saun-

ders' paper should find the opportunity of doing so, as it

treats the subject very thoroughly. Mr. Saunders has also

offered much food for thought to the Americjm engineer in

an article entitled 'Shallow Against Deep Holes in Head-

ings' in the April issue of Compressed Air Magazine. He
gives some of the reasons for the superior results obtained
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by the Swiss engineers, and I would respectfully suggest

tliat you ^ivp space in your pages to tliis article.

H. L. Terwilliger.
San Prancisco, May 10.

[Our correspondent is entirely right in this matter, as an
examination of our various accounts of tunnel records will

show. The item on which he comments was due to one of
those slips that occasionally happen and wliich was over-

looked till too late to con-ect. It lias served an excellent

purpose, however, in callitig out this interesting comment
from Mr. Terwilliger.

—

Editor.]

Surface Indications of Ore-Sfioots

The Editor:

Sir— I wish to here thank Mr. F. L. Ransome for his in-

tei-esting and vahiable contribution to the discussion of
this subject, published in your issue' ofMay '20. ' I fully

agree with him that conditions involved are comjilex. and
I am not surprised that Mr. Ransome has been able to

mention a number of mines where my theory appeal's not
to apply. The sketdies offered by him are of interest,

as at first glance they all seem to throw doubt upon the
correctness of my hypothesis. However, I think that the
.sketch, Fig. 1, p. 697. assui-edly indicates that less sloping
has l)een done beneath the gidches (at the surface) than
elsewhere in those mines. In his reference to this property,
Mr. Ramsome speaks of the probability of the Sidlivan
oi-e-shoot pitching northwest under Mild gulch. It may do
so. and probably does, but the southea.sterly limitations of
stojiing operations, as shown in the sketcli. in the Bunker
Hill mine do not suggest that, in the Bunker Hill ground,
the ore-shoot is continuous and efpially valuable in the direc-

tion of the Sullivan shoot. Even if the latter does pitch
northwest under .Mild gulch, it looks, from an inspection
of the .sketch, as thoujrii there were an iiilerval iR'tween
the Sullivan and Bunker Hill shoots in wliich the vein is

jirobably less valuable than the average run of ore of the
mine. Fig. 2. illustrating a longitudinal section of the
Elkton mine in Crij>i)le Creek district. Colonulo. does not
show that as much stoping has been done under the depres-
sion on the left of the sketch, as has l)een done under the
liill, without doubt there are good ivasons for this also,

though they are not obvious.

In Fig. 3, showing the workings of the Helena-Frisco
mine, in the Coeur d'Alene district, if the dotted lines define
the limitations of profitable ore. surely the blanks mcstly
occur (at the surface) lieneath the gulches. The sketch of
the Mary McKinney mine, in the rripi)le Cn-ek district, ap-
pears to contradict my liy|)othesis. I am not familiar with
the mine and evidently was misinformed. The sketcli. Fig.
4. does not show the existing condition in .sullieient detail
to warrant further discus.sion here. Fi.!,'. .">. which shows
the workings of the Liltle Maltie. distinctly seems to dis-
prove my theory, imrticularly at the Newlon and General
Thomas shafLs. but at the Wisconsin-Corry City mine, as
shown in Fig. 6. although stoping has lieen extensively
carried on beneath Cherokee gulch (at depth), the sketch
does not indicate that the ore at the surface was sufficiently

valuable to warrant stoping. Possibly the problems of
mine drainagf! had something to do with this. A study
of the sketch, however, suggests the prolinbility that the
ore-shoots in this mine are (|uite flat, trending to the left,

and that there is a poorer zone, several hnndred feet in
length, between the shoot worked under Cherokee gulch and
that on the left under Wisconsin hill, and that this poor
/.one comes U) the surface under Cherokee gulch. The lower
stopes in the Wi.sconsin grouiul have evidently been opened
from long drifts run out from the Corn- City shaft, and
ai)parently these drifts were all run from oOO to HOO ft.

Iieyond the stopes adjacent to the shaft without any stop-
ing having been done, which, to say the least, is unusual
where the ore throup^ which the drifts pa.ss is worth stop-
ing. [.likewise, in the Seven-Thirty workings, as shown in

Fig. 7. stopes have been opened from drifts driven east

been done thus far beneath the gulch, except near the sur-
face. This last example seems the most conclusive of all

tliose offered by ]\lr. Ransome to show that my hypothesis
is based upon un.sound premises, unless the stopes in the
Little Mattie, on the right-hand side of Fig. 5, be excepted.
Those on the left in that sketch may be considered as either

in favor of or against the theory.

To me it seems that Mr. Ransome, like some others, has
misunderstood me. AVliat I endeavored to make clear was.
that in my exjierience shoots of ore rarely crossed gulches
or depressions at the surface. I make no contention that
ore is not to be found or to be expected in depth beneath
gulches, but that an ore-shoot in its coui-se along the vein
close to the surface, upon reaching a gulcli or depression,
usually comes to an end, or will 'be found to have suffered
a loss of value even though the vein itself continue other-
wise without interruption; for it is not, apparently, abso-
lutely essential that a fault occur to interrupt, the. con-
tinuity of value of the ore. I have attempted no further
explanation of the theoiy, contenting myself with merely
stating the fjicts as I have observed them. I have simply
said that (generally) gulches or natural depressions cross-

ing the strike of a lode or vein are the physical expression
of disturbance beneath the surface. Mr. Ransome, in his

contribution, gi\ps a number of reasons for the occurrence
of gulches and depressions. My observation of the occur-
rences under discussion are by no means confined to the
Mother Lode of California, but extend to mines in many
States and in foreign lands as well, and when it is thor-

oughly understood that my hypothesis embraces conditions
at the surface or near it only, and not necessarily in depth,
I think Mr. Ransome. and jierhaps some others, as well,

will be willing to admit that the condition I have described
is much more common than has generally been supposed.
Again, I wish it understood that I do not include in this

ore deposits occurring in sedimentai-y strata—limestone,

sandstone, and shale, in the form of sheets, whether as
impregnations, or reidaceinent deposits.

In considering this hy|)othesis. the cause of the gulch
or dcpres.sion should he determined. It is extremely doubt-
ful if any gulcli resulting from superimposed erosion, or
one formed by a glacier, would come within the category of
gulches as here intended. That i.s, one due wholly to geo-
logical disturbance beneath the surface. AVhile it is evi-

dent that my theory is not of universal application, the

interruption of the continuity of iiay-shoots in veins from
the causes I have mentioned is of such frequent occun'ence
as to give the theoi-y much more than passing interest, and,
as I have already said, I think that upon investigation

my theory will be found to apply with much more fre-

f|uency than has been generally supposed.

William H. Storms.
Berkeley, California, May 22.

Queensland Gold Yield

The output of gold in Queensland during February was
27.0<S."> oz. fine, of the value of .€115,0.50, being a decrea.se,

when compared with that for the month of Febitiary la.st

year, of 71S6 oz. in quantity and £30,524 in value. The
decrease is atlribiilable to reduced outputs at Charters

Towers, where there was a falling off amounting to over

5000 oz. ; at Gympie, where the decrease was about 500 oz.

;

at Mount Morgan, from which a reduction of 1860 oz. is

reported ; and at Ravenswood, where the falling oft' was
788 oz. Cloncurrv records a return of over 1000 oz., obtain-

ed from copper ores, as against nothing for the correspond-

ing month of 1910; the Etheridge shows a small increase:

and the Rockhampton fields have an improvement amount-
ing to 466 oz. The output for the first two months of the

year was 51,268 oz., of the value of £217.773, or a decrease,

as comi)ared with the corresponding period of 1910, of
12,815 oz. and £.54.434 resjiectively. The calls made by
gold-mining comjianies for the month of Februarv amounted

an<l west from the shaft, while only a little stoping has • to £10.043. and the dividends declared to £6750.'
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Special Correspondence

KALGOORLIE, WESTERN AUSTRALIA

Drilling Results.— Bullfinch Quiet.— Additions to

Geological Survey. — The Chaffinch Flutter. —
Annual Meeting of Chamber of Mines.

In my last notes mention was made of the drilling results

in the Great Boulder at 2800 ft. The Horse-Shoe people

decided to test their own property at this depth, so an

arrangement was made with the Boulder company to drill

from tlie Edwards shaft at 2(S00 ft. Twenty-six feet from
the eastern boundary, and 460 ft. from the north boundary,

a lode 27 ft. wide, averaging $18 per ton, was cut. This

is the old No. 4, or boundary lode, which was in Horse-

Shoe ground at 800 ft., and since then has been thrown
ea.st and west by faults until it is again their property.

This is a loss to the Boulder, but the Hor.se-Shoe wanted
something to liven up shareholders. The latter's main shaft

is down only 2100 ft., so it will take nearly a year to

reach the lode cut. The Ivanhoe is cross-cutting at 2420
ft., and will sink to 2.570 ft. at once. In the Lancefield,

the lode has been cut 205 ft. east of the No. 7 level ; so

far it is 8 ft. wide, worth $10.80 per ton.

The Associated is opening out at 2200 ft., and pi-epar-

ing for the installation of skips. The Bullfinch is quiet,

and people take little notice of reported rich finds m the

district. In the parent mine the ore appears to be lower

in value than usual. The treatment of rich ore is to be

discontinued after the present month. The hoisting machin-
ery is erected, and .sinking will be resumed. Sliares have
dropped a great deal, and now stand at $5. about par. as

compared with $15 some three months ago.

The Western Australian Government has lately made
sexeral additions to the staff of the Geological Survey, and
most of the new members are to .study the Yilgarn field.

Of course, in this country, work can proceed all the year
round. Much attention is being directed to the Ora Bauda
field, but rain is badly wanted. The Associated Noi-thern

and Oroya Exploration are woi-king tlieir options. The
Chaffinch mine, which was the cause of the Bullfinch boom
smash, has been prominently before the public again over

the conspiracy case, in which three well known Eastern
mining men were prosecuted by the Government, for de-

frauding the public. As predicted by many, they were
released. Some peculiar methods of speculation were
brought to light ; and those who gave evidence for the

Crown were worse tlian those prosecuted. It was simply
a case of bulling and bearing .scrip by men who knew the

game; but without doubt it was a disgraceful affair. As
a reminder of the boom last year, two town blocks at Bull-

finch which were sold for $2500, when put up for auction

recently failed to get any bids at all.

The annual meeting of the Chamber of Minos was held

last month, and R. Hamilton, the president, discussed the

more important points in connection with mining. During
the past year 2,884,298 tons (long) was treated in Western
Australia for gold, valued at .$30,200,000; a shrinkage of

$3,270,000. The East Coolgardie (Kalgooriie) andEast
Murchison fields were res])onsible for 78% of the decrease.

The chief develojiments in the outside mines were reviewed,

not forgetting the recent drilling results at Kalgooriie. The
labor troubles, and the awards of the Arbitration Court
were commented upon ; also, the Government action in pro-

curing rei)orts on explosives in mines, and miners' phthisis

;

and legislation and its effect on mining generally.

For over a year, the Chamber of Mines has been pre-

paring for publication 'West Australian Mining Practice',

as written by Mr. Cleland, now manager of the Persever-

ance. The work is now published, and is a valuable book
of reference for mining methods in this State, especially

in Kalgooriie. The book is well supplied with maps, plans,

and pictures. Some five years ago, the metallurgical prac-

tice on our principal mines was written for the Chamber

by R. Allen. Now we have a second and revised edition

of the work by Gerard Williams. This is being prepared
for publication at an early date. This pair of books should

be of interest and value to American engineers. In the

February issue of the Chamber of Mines Rejiort is a fulJ

description, with detailed drawings of the vacuum treat-

ment of slime as practised at the Oroya Exploi-ation and
Lake View Consols re-treatment plants, T. B. Stevens and
W. R. Degenhardt being leading exponents of this treat-

ment here.

JOHANNESBURG, TRANSVAAL
Changes in the Miners' Phthisis Bill. — E^uitablk

Arrangement.— Basis of Fund.— Amount Paid. —
Native Labor Statistics.

The Minister of Mines in the Union Parliaiiieni has pro-

posed clianges in the minei's' phthisis bill that completely

alter its character. When first introduced it wa.s proposed

to divide its burden for the first two yeai>> nuly lietween

the mine-owners and the Government, but the jnost crucial

amendment now proposed is to compel the miners to pay
one-fourth of the amount contributed by the owners, while

the Government lias to pay one-half of the sum awarded
to the miner as compensation. It will be recollected that

at the time of the introduction of the bill it was pointed

out with considerable force on the part of the mine-owner*

that the burden of such a jiroposal .would be sevei-ely felt

by the mining industiy, which already pays, in one shape
or another, the bulk of the taxes, and the warning thus

given seems to have had effect, for the whole bill lias been

reconstructed and brought more into harmony with the

wishes of the mine-owners. Naturally the Labor Party in the

House has condenined the proposal to make the miners con-

tribute, the I'esult of which will allow the amendments to

be fully considered. It is generally admitted that miners''

])litliisis can be avoided if proper steps are taken to pre-

vent it, and one cause of it is the neglect of the miner who
refuses to take even the steps provided for his protectioi*

by the mining regulations. Under these circumstances it

seems only fair that the miner should contribute. It is-

generally admitted that good ventilation is es.sential for the

prevention of phthisis in addition to the watering arrange-

ments. Until lately artificial ventilation was practically un-

known to the Rand, although at the present it is lieing

extensively adopted. The lax manner in which the Govern-

ment enforces the mining regulations with regard to ventila-

tion and the prevention of dust is sufficient to make it

also liable, and the new proposals by which it is provided

lliat the Government, mine-owners, and miners should all

pay the damages caused by their joint neglect cannot he-

otherwise than considered just. Then, again, the establish-

ment of a fund to which all parties will contribute, and

the placing of its administration solely under the control'

of a l)oard. instead of leaving the miners to sue the mine-

owners for compensation, must be considered a distinct im-

provement upon the former proposal, whereby the bulk of"

the benefits would ]5robably be spent on law costs. The
basis of the fund will be a monthly contribution from the

mine-owners of £1 for each rock-driller, and 10s. for each

and every other white employee underground, of which one-

fourth will be deducted from the pay of the miner. The
Government will ]iay one-half the sum awarded as compen-

sation, while the Minister of Alines resen-es the power to

call upon the miner to increase his contribution if necessaiy.

A maximum amount of compensation of £250 for phthisis

and £500 for both phthisis and tuberculosis combined is pi-o-

posed, but not only the amount, but likewise the method of

payment, whether in the shape of a lump sum or pension,

is ju'oposed to be left to the discretion of the board. The
Minister of Mines will draw up a list of the mines in which

the dust is considered liable to cause minei-s' phthisis, and

on publication in the Ga:ettc, will become liable for the

payments provided. Natives are prorided for by making

miners' phthisis the same as a personal injuiy under the

Native Laborers' Regulation Act.
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The Chamber of Mines' returns for the month of March

also contained the welcome announcement that the num-

ber of native unskilled laborers for the mines was still

increasing. In March the gain was 3250. and constituted

another record, as the total number employed in mining

during March was 312.011, as against the previous record

of 1910 amounting to 206,680. The gold mines employed

193,457, another record number, the number employed dur-

ing the corresponding month of last year being 178,345.

Despite this increase in the nimaber of natives coming to

work in the mines, the demand is far from being satisfied,

and it is doubtful whether the mines will ever be able to

obtain all the unskilled native labor they require.

LONDON
Appointment op Coal Mine Inspectors.—Terms of Ap-

pointment.—Ruling as to What Is a Mineral.

For some years coal miners in Great Britain have been

a.sking for the appointment of inspectors drawn from their

own ranks. There were two reasons for this demand. In

the fii'st place, the present Govenmient luspectore of Mines
are high officials, and as such are suspected of being in-

variably in sympathy with the employers and owners; and,

:seeond, these high officials are not sufficiently in touch with

the mechanical details of operation, which appear small

it) them but which may be of immense importance from
the point of view of the safety of the worker. More often

than not, a serious accident is cau.eed by some ajjparently

•trivial matter. The Home Secretary has now decided to

.api)oint thirty sub-inspectors drawn from men who have
tiad five years continuous underground experience; two will

'be allotted to each of the six mining districts, with an extra

.one for Yorkshire, and two will devote their attention to

quarries. Circulars have been issued inviting applications.

The applicants will first have their general qualifications

investigated by a committee of the Home Office, and those

selected will be subjected to competitive examination, one
•examination being li«ld in each district, thus ensuring that

the men shall have thoi-ough knowledge of local conditions.

Candidates are expressly warned that political or social in-

•fluence must not be invoked; to present an endorsement
from a Member of Parliament would be fatal. The sub-

jects covered in the examination will be such as will prove
•the candidate's knowledge of ordinary' routine practice, and
his ability to write an intelligible report. The salary is to

l)e £1.50 ])er year, increasing £5 yearly to £200. The scheme
has not been sufficiently elaborated for it to be possible

for the Home Office to give an exact outline of the duties

•of these new inspectors. The mine-owners and their friend?

are inclined to be sarcastically sceptical as to the value of
the .services of these working-men inspectors, and they call

the creation of this new class of official a soj) to the Labor
party. They allege that a competent pit-man will not find

•the post attractive, for he can «arn as much in four days,

and the absence of any limit to his hours of labor and
.responsibility will form an unpleasant feature of the work.

During the last three years I have recorded several law-

suits undertaken to detennine what is a mineral according

to the meaning of the Railway Consolidation Act of 1845.

The Act said that the railways only had surface rights, and
did not own the 'minerals' below. These lawsuits are nec-

• essary to determine the status of each mineral, and they

all eventually go to the highest court, the House of Ix)rds.

Generally speaking, a 'mineral' is held to be any constitu-

• ent of the earth's crust that has a special value. China-clay
has been adjudged to come within this category', but, on

the other hand, stone suitable for building purposes has

not. The most recent ca.se relates to fire-clay, and the House
of Lords ha.s decided that this substance is undoubtedly a

mineral within the meaning of the Act. The Caledonian

Railway is owner of surface lands, and the Glenboig Union
Fire Clay Co. works the seams of fire-clay underneath. It

was held that fire-clay was of notable value and was the

biusis of a special industry, therefore the Railway Company's
I'lairn wa« quite untenable.

JARBIDGE, NEVADA
Work on the Clark-Fletcher Lease.—The True Fis-

sure G. M. Co.—Progress on the Pavlak.—New
Vein on the Reliance.—A Discovery on the West
Side.—Telephone and a Bank.

The season is backward this year, and this has had
a tendency to retard prospecting, but where work is going

on the results are very satisfactory. On the Clark-Fletcher

lease on the North Star ground two shifts have been work-
ing all winter. The vein is opened on two levels to a depth
of 150 ft. and is 8 to 12 ft. wide. The value of the ore is

estimated at .$17 per ton, corresponding to $300,000 of ore

blocked out. There are many places where the vein is rich.

A 60-ton mill is now on the way to the mine and will be
erected as rapidly as possible.

The True Fissure tJold Mining Co. also has good ore in

its mine on Jiunbo peak, and is now building a road to the

millsite at the foot of the falls on Fall creek. This is an
ideal site for a mill,, with good water-power near; it is

two miles from the mine. The mine is on the main Crater

vein, and the surface • of its Third Peak claim makes a

good showing. The development work this winter has

shown the regidarity of the vein, and has opened up a

large orebody. The adit is now in 180 ft. and shows good
ore all the way. The width of the vein at the mouth of the

adit is 2 ft., and at the face it is 41/2 ft. wide. The value

of the ore has also shown a steady increase from $12 at

scene in JARBIDGE DISTRICT, NEVADA.

the mouth of the adit to $60 per ton at the face. The depth

at the face is about 90 ft., which gives a good back of ore

to stope from.

The Pavlak mill is making good progress, but as it is a

large one it is probable that both of the preceding mUls

will be in operation before this is flni.shed. The cross-cut

from the first drift to the north from the adit is in a large

body of quartz. The conditions along the Pavlak vein can

be said to be very promising. Theodore Parks has pur-

chased an interest in the lease on the North Star vein with

George A. Fisher and has found a good body of high-grade

milling ore. This ore is changing somewhat and now re-

sembles that in the Bonnie vein, where Clark and Fletcher

have a large orebody.

On the opposite side of Bourne gulch Lige Fletcher is

opening another vein on the Reliance claim of the North

Star Co. R. S. Silver is associated with him in this new
lea.se, which is on a parallel vein about 300 ft. east of the

North Star vein. They have traced the vein for a distance

of several hundred feet. In one place where they propose

to start development work, they have stripped the vein,

which is 8 to 12 ft. wide. Another new find made at some

distance from any previous one tends to prove the extent

of the mineralized area. This was made by A. E. Bettles,

near the head of Bear creek on the Mohawk claims, and.

from the little work so far done it promises to be a very
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important find. Samples from along the vein give assays

of $4 to $16 per ton and an average sajnple of 5 ft. of the

vein from one of tlieir prospect holes gave returns of $7.20

per ton. This jiroperty is over tln-ee miles southwest of the

town and on tlie west side of tlie Jarhidge river. This will

greatly stimulate activity on the west side and along the

Bear creek section. The Jarbidge Ne\ada Co. is already

at work near the mouth of Bear creek, the Ham-And Co.

is opening a vein on Bear creek iddge one-half mile south

of Jarbidge, Nevada; some good float has been found on

the Overalls group, another mile south, and now the Mo-

hawk find, .still farther south, and all on the west side,

is promising for this portion of the cam)).

The Mohawk claims are just west of the Yoseiuite claims,

and join on the south the Big P^our grouj), which belongs to

the Buhl Jarbidge Co. The new wagon-road from Deeth

crosses this ground just before reaching the Bear creek

summit. The claims are well covered with timber, but are

near the head of the water supply. Forty men are at work

on the new road from Deeth; it is being built with a r2-ft.

road-bed. The poles are being set for the telephone line

into Jarbidge and it will be finished as soon as possible. As
soon as the line is open a bank will be established in Jar-

bidge.

FAIRBANKS, ALASKA

Reports op Activity ix Qu.^rtz Dkvelop.ukxt ox T.^nax.\

Tributaries.—Two Dredges to Be Operated.

The minere of Cleaiy creek are excited over recent work

in the cross-cut being driven on Wolf creek by A. W.
Balzimer, in which high-grade gold ore was found at 350 ft.

from the portal. Balzimer and partners are di'iving both

ways on the vein from where it was intersected by the cross-

cut. After cross-cutting 120 ft., Utigard and Nerhland, of

Chatham creek, have opened tlie lode for which they were

driving. It is 4 ft. wide and contains good ore. Sinking

continues on the Golden-Sherrard lease at the head of

Cleary creek. After sinking through barren rock, ore was

found in a 5-ft. vein at 112 ft., which is believed to run

about $100 per ton. A boiler and hoist will l)e provided.

Sloping is being carried on at the Tolovana Mining Co.'s

property on Willow creek. A mill will be t)uilt on the

claim this summer. Work will be connnenced on tlie lower

shaft of the Friedrich lode. The shaft will fii-st be tim-

bered, a 30-hp. plant set up, a tramway built to Vault creek,

and a mill erected. Sinking will commence as soon as the

plant is ready. The timber for the mill on the Rhoads-Hall

claims has been shipped from town. It is intended to have

the building ready by the time the stamjis arrive from San

Francisco on the first boat. August Hess is driving on the

80-ft. level from his Fairbanks creek 120-ft. shaft, which

will be put in readiness for further development. A hoist-

ing plant will be put in and a small mill may be built this

sunnner. There is enough <ire exposed to warrant the ex-

penditure.

Hoel Bros., Johnson, and Witmer, who recently sold their

Vault creek holdings, have a 20-h]). plant at the head of

Treasure creek, where they have some quartz prospects.

Learning by previous experience that windlass work has

narrow limits, they are going to start right. Before pro-

ceeding with further development work, L. M. Drury and

as.sociates will sample tlie ))ropprties bought from Hoel

Bros. & Co. Hirshherger and Ziiiunorman are working on

their Skoogy gulcli lode with gi-atifving results. Good ore

has been found in the bottom of the 50-ft. siiaft, and driving

is in progress at that depth to determine the width of the

shoot and to better ventilate the mine. The vein varies

from 4 to .5 ft. thick, the ])ay-shoot showing from 1 to 2 ft.

quartz. The walls are well defined, and the quai'lz, being

free from the other vein matter, can be stripjied with little

loss. A bonding and leasing company is l)eing formed by
F. S. Gordon among local capitali.sts. The capital stock is

pnt at $200,000, and if $10,000 is pledged, W. B. Vander-
lip, of London, will be placed in charge to pass upon leases

and to develop them to the point where big capital can be

interested. The .$10,000 was practically all ssbscribed ii>

two days.

Two dredges will be operated in the camp this summer
by the dredging comjiany reorganized by G. G. Lemons and

W. W. Powell, the English company organized by the for-

mer having taken uj) the options on- Fairbanks, Twin, and
Pedro creeks. Tlie attorney for the company states that

there is nothing to hinder the consummation of the deal, a-s

the conqiany is conijiosed of some of the richest men in

Ku'rland.

SILVERTON, COLORADO
The Silver Lake Lease.—Pkoductiox at the Iowa Tiger.

—W. B. Lowe Failure.—New Equipment for the

Silver Lake.—Proposed Coxsoliimtion.—Litigatiok

Over the Old Huxdred.—New Liability Law.

The San Juan di.strict is experiencing a late spring this

year and new oiierations are delayed nearly a month. Much
of the work ])lanned has now been started, and arrangements

ha\e been completed for the rest to start as soon as the

roads are clear of snow. The most important development

of the month is the consummation of negotiations for the

Silver Lake lease, which has now been signed. The lessees

are Messrs. Goudy, Maris, Bari-y, and Fox, all experience*!

operatoi-s in this distiict. Work started on May 20 with

the repair of the power and tram lines, and underground

ojjerations will be ])ushe(l as soon as supplies can be taken

to the mine. Under the lease the Garfield Smelting Co.

operates the tram and mill, and the lessees the mine. The

minimum amount agi'eed upon is 50 tons daily, and the

le.s.sees expect to be jiroducing 100 tons daily within 90

days. Should this property meet expectations and be re-

stored to the list of acti\e shippers, it will add more than

any other item to the feeling of confidence that is grad-

ually returning to this old district. The Gold King is work-

ing .steadily, and the mill is treating 250 tons of crude ore

per day, resulting in a production of 55 tons of concen-

trate. The company at present employs 100 men. The
Iowa Tiger Leasing Co. has opened up several new ore-

bodies during the i)a.st month, and the concentrate shows

high value. Two cai-s .sent out last week assayed : An, 1.7

oz. ; Ag, 11 oz. ; Pb, 37%: Cu, 2%. The mill is treating

100 tons per day and for the v>ast month shipments of con-

centrate totaled 400 tons. The Iowa Gold Mining & Mill-

ing Co., owner of the Iowa and Tiger mines, paid a diri-

dend of 1/2% on May 15. or a total of $8333. For the

two yeai-s o))eration under lessees, royalty payments have

amounted to $60,000. The mine is in excellent condition

and should continue production for .some time to come.

The ore contract with the Ohio & Colorado Smelting Co.

has been renewed at a slightly better figure than the i>re-

vious contract. The District Court is now in ses,sion, an<?

the aflfaii-s of the Kittimac. Peerless San Juan, and W.
B. lA)we companies are being adjusted. The W. B. Liowe

comiiany is not represented by counsel, and the creditoi-s.

whose claims total .$40,000. have agreed on a division of

the company's properiy, which con.<ists of the Arpad mine,

the Contention mill, and a bond and lease on the Yukon

mine. The comi>any spent nearly .$200,000 in developing-

these mines, and the failure seems entirely due to reckless-

and extravagant management. The Sunnyside, at Eureka.

continues its steady production, and no changes of note have

taken jilace. The Silver Ledge is driving a raise from

the sixth level to the fifth, and the opening exposes ex-

cellent ore. The raise produced about 100 lb. of high-

grade gray-copper ore, but no more has been disc<ivered.

Five cars of new machinery for the mill are in the Silvertou

yards, and will be taken to the property when the railroad"

has been cleared of snow. The mill will be started some-

time in June and will handle 200 tons per day. The mine-

produces a lead-zinc ore with a talc gangue, the percentages

of lead and zinc being about equal. The mill at pres(>nt

has crushers, rolls. Chilean mills, Richards classifier. Cal-

low tanks, and Wilfley tables. To these will be added one

set of rolls, trommels, jigs, classifiers, and a set of Callow
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tanks. This addition is expected to raise the capacity and

pei-ceiitajre of savinsr, wliich at present varies between 67

and 72%. The Hercules is being sampled, and future opera-

tions will depend upon the results obtained. Should opera-

tions be resumed, Tom Kane, former manager of this prop-

erty, will again a.ssume the active management. The High-

land Mary mine is for sale and an attempt is being made
to consolidate it with the Shenandoah and Trilby proper-

ties. Among the smaller properties that are operathig and

that will make some shipments during the sunnner are the

Columbus, Gold Bug. Esmeralda. Kansas City, Emma.
Shenandoah, Pride of tlie West, and Kankakee. The Old

Hundred mine is involved in litigation, and the owner is

attempting to wrest control from the lessee. Local mer-

chants and laborers have large claims against the lessee and

affairs are in a very tangled state. The Colorado legisla-

ture, during its recent session, passed a law known as the

lien liability law, which holds the owner of a mining prop-

erty liable for debts incurred by lessees. This bill was pro-

posed by Senator Joyce and Rejjre.sentative Slattery of

this district and has already caused wide discus.sion. It

will be far-reaching in its effects, and practically compels

mining companies to re<inire ample bonds of Ies.sees to

protect the companies against debts. It is generally be-

lieved by mining men of this district that it will jirove

beneficial, as it may put an end to 'wild-cat' operations

under cover of bonds and leases. This form of operatii>n

ha"s been one of the greatest curses of the San .luan. and
it is hoped that properties will now be conducted by respon-

sible o|)eratoi-s and not by irresponsible, incompetent, and
e.xtravagant lessees, with resulting failure, leaving large

debts to burden tlie commiuiitv.

NEW YORK
ReORO.^NIZATION' of UnITKD COPPKR.—BtrrTK-BAIiL.\Kl,AVA.

—Sale ok C^ordova Coppkr Co.—Cix).'<fN(! nowx of

MONTGOMERV-SllOSIIOXK.—(iROWlNVi IntKRE.ST IX POR-

CUPINE.

—

Rba Consolidated.—Mixing Exciteiiext at

Toronto.

It is understood that there is to be a reorganization of

the United Copper Co. The public and the shareholders

alike have never been able to secure any kind of a state-

ment from the Heiuze management regarding the com-
pany's operations or as.«ets< There is some talk of a call

\}]wn the shareholdei-s for $1 per share, but as the stock is

issued fully paid, it will be necessary to organize a new
company to do this. The annual meeting will he held the

first week in June, but it is not e.xpeeted that any light will

be shed upon United Copjjer's operations duiing the past

year. To protect itself against any flank movement.s. the

Butte-Ballaklava management has organized an iron-clad

pool, and the majority of its 2.')().00() shares of stock has
l)een deposited in a bank at Duluth. The statement is made
that out.side intere.sts have been endeavoring to gain control

of the company, n.sing the suits brought against the coui-

pany as ammunition in their campaign. The Butte-Balla-

klava hius built something of a back-fire by instituting a

suit again.st the Anaconda to recover .f 1 ,.'i7().0n5, being the

estiuiatfd value of ore wrongfully e.xtracted from the Butte-

Ballaklavu ground. The Inspiration Copper Co. has ac-

quired full title to the holdings of the Cordova Copper Co..

which adjoin the Inspiration at Miami. Arizona. The price

reported to have been paid for the minority intere.sts is

.f7(i.00(».

It is expected that tin- curlain will lie lowered for the hist

time on the operations of the Montgomery-Shoshone when
the annual meeting is held in the latter i)art of the <'urrcnt

week. It is jiractically decided to close down the property

and dismantle the big plant that was once looked upon as

one of the principal producers in Nevada. The company
will realize .something from the sale of its mill, but will

close it» existence heavily in debt to Mr. Schwab. The
Oranby mines in British Columbia have been forced to shut

down by reason of the sti-ike of the coal niiiu-rs. Some 500

men are thrown out of employment at the (li-anby property,

and the smelter at Grand Forks will be closed down in a

day or two. It is said that no work will be begun until the

coal strike is out of the way.

Though there has been some temporary increase in in-

terest in copper shares and in the announcement that in

spite of prevailing conditions Utah Copper is to increase

its output after August 1, when the much talked of cur-

tailment agreement will expire by limitation, still the chief

centre of interest in New York is in the Canadian goldfields.

The endorsement given by well known mining engineers is

beginning to have weight with the i)ublic, and the belief is

growing that Porcupine will develop several large mines.

There is a decided trend of opinion to the theory that good
ore ^vill be found to exist at depth. It is this question that

has so far been the stumbling block in the way of progress.

The fire which occurred recently has had no effect on prices,

or on activity. The greatest loss was sustained by Timmins
Brothers, the 30-stamp mill wiiicli had been erected and
equipped for the Hollinger having been destroyed. Orders
have already been placed by wire to duplicate this equip-

GRANBY smelter, GRANBY FORKS, B. C.

ment. consisting of the mill and a cyanide plant, the latter

having been just completed when the fire occurred.

A large part of the interest in Porcupine during the past

week or ten days has been centring in the Rea Consolidated,

in which the Con.solidated Gold Fields of South Africa had

at one time a large interest, but for .some reason saw-tit to

sell out. The property is now controlled by the same in-

terests that control the Golden Cycle of Cripple Creek;

.lohn T. Milliken of St. Ijouis, Frank G. Logan, of Logan

& Biyan, and their friends. Work at 200 to 250 ft. depth

in the Rea is said to have shown such good ore as to make
the i)roperty one of the sure mines of the camp.

Toronto has become the centre of mining deals, real and

imaginai'y, and there is an army of promotei's and booraei-s

fanning the flame of excitement in the hope of inducing

the public to let its enthusiasm run away with its judg-

ment, so that paper promotions may look like real mine

development. The way of this class of genti-y i.s, however,

getting harder to travel all the time. E. N. Foss, governor of

Mas.sachusetts, has signed the bill making it a crime, pun-

ishable by a fine of .'fCiOOO or ten years imprisonment, or

both, to make or cause to be made i)ublic any false state-

ments regarding the merits of the stock in any cori)orjition,

or of the financial condition of any corporation.

Some important bills i)assed by the legislature of ('olo-

rado also treat upon the mining industry. The most im-

portant of these is the bill i)roviding that mines shall be

taxed upon their net returns, not \ipon the gross produc-

tion. The rinestion of how to as.sess non-producing proper-

ties is a difficult one: it was finally decided to matei-ially

reduce the present local rales. How to assess mine improve-

ments is al.so a puzzle, the only e(|uitable arrangement is

.some sinii)le and easily a))plied rule that can be nuide uni-

form in its im|)osition. The Colorado legislature also made
smelting and samjiling companies public-utility corpora-

tions. How this will work out in practii'c is yet to be seen.
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General Mining News

ALASKA
Juneau District

The report of the Alaska United Gold M. Co. for the

month ended April 15, 1911, is as follows : Ready Bullion

120-stamp mill : Ore crushed, 17,799 tons ; concentrate

saved, 420 tons; estimated gross value of free gold recov-

ered, $21,212; value of concentrate, $16,714. Total re-

alizable value, $37,548; operating expenses, $30,508; net

operating profit, $7039. Construction expense, .$1260;

yield of ore, $2.13 per ton. The 700-Ft. Claim 100-stamp

mill: Ore crushed, 17,595 tons; concentrate saved, 413 tons;

gross value of free gold, $18,887; concentrate, $15,687.

Total realizable value, $34,256 ; operating expenses, $28,002

;

net operating profit, $6254; construction, $5803. Yield of

ore milled, $1.96 per ton. Development on Ready Bullion

claim, 359 ft.; on 700-rt. Claim, 494 ft. Stock of ore

broken, 721 tons in fonner, and 52 tons in latter.

PRINCE WILLIAM SOUND

The Valdez M. Co. has driven 120 ft. along the course

of its lode, and from this adit cross-cuts 20 ft. apart have

been driven through the vein, demonstrating that it has a

width varying from 7 to 11 ft. It is claimed the ore assays

about $100 per ton. The face of the adit is 130 ft. below

the cropping. The intention is to extend the adit, and

drive another level, starting it 400 ft. lower on the moun-
tain side. Interest in the Cliff mine has been increased by

the recent discovery of a body of ore, not previously opened,

which proves to be on the main vein. A clean-up at the

Cliff on May 9 amounted to $8500. The Blue Ribbon Gold

M. Co. has given a 5-years lease of its six claims on Mineral

creek to Daniel Johaunson and G. E. Erickson, of Nevada,

the lessees to pay a royalty of 20% of proceeds after the

pay-roll has been met. The lessees also have an option to

purchase the mine at $200,000 if taken within a year, but at

a higher price if the option is exercised within any one of

the subsequent years of the lease.

It is announced at Cordova that the Copper River &
Northwestern Railway Co. is to have a survey made this

season for an extension of its line from mile 191 a dis-

tance of 60 miles northeasterly into the White River region,

this route being through a mineral region. The Alaska

Road" Commission announces that $20,000 will be spent this

year in so improving the trail between Chitina and Willow

creek as to make it passable for wagons and automobiles.

Seward Peninsula

The Wild- Goose Mining & Trading Co. is to operate its

dredge on upper Ophir creek, near Council, this season,

the work to be in charge of Gilbert Russell. The dredge

was built last year and was operated satisfactorily for 10

days in October. It has a close-connected line of 58 buckets,

each of 3y2-cv\. ft. capacity, the power for operating being

su|)plied by a 125-hp. gasoline engine. The rated capacity

of the dredge is 2000 cu. yd. per day.

ABIZONA
Mohave County

The C. O. D. mine and mill are being made ready to

operate again. The intention is to mill the ore on the

dump and that which is exposed in the stopes. The prop-

erty is 15 miles out from Kingman, near Mineral Park.

Pima County

The Plumed Knight claims, 18 miles south of Tucson,

have been purchased of L. D. Chillson by the Pioneer

Smelting Co., the second payment having been made re-

cently according to the terms of a lease and bond signed
last January. This is but one of several properties which
this company is acquiring. A .smelting plant is to be built

eventually. Development on the Golden Age group of
claims, 64 miles southwest of Tucson, has resulted in ex-
posing a vein of ore containing wulfenite, or molybdate of
lead. Development on other similiar deposits leads to the

belief that gold ore underlies the wulfenite. The Golden

Age operators have on the ground the equipment for a

mill in which surface ores are to be treated.

Pinal County

The two units of the Ray Con. mill, which are in opera-

tion, are turning out a concentrate containing 71% of

the assay value of the ore treated. This percentage of

saving is said to be reached even when the mill is being run

at the maximum capacity of 2400 tons per day for the two
units. While the .smelter of the Ray Con. is being con-

structed the concentrate is being shipped to the El Paso
smelter. The Ray mill and smelter are both at Hayden.
David Cole, formerly with the Cananea Consolidated, is

now manager for the Ray company, with George 0. Brad-
ley as superintendent of construction.

CALIFORNIA
Amador County

The operating profits of the Central Eureka mine for

April amounted to $5000. The Fremont Con. M. Co., the

property of which is between Drytown and Amador City,

pays a monthly dividend of 2c. per share, amounting to

$4000. Arthur W. Goodall and Wales Palmer are manager
and mine superintendent, respectively. R. S. Rainsford, in

charge of the Argonaut mine, close to Jackson, has pur-

chased new hoisting machinery, which will be put in posi-

tion this month. It is stated that the vein. Where opened at

the 3400-ft. level, is 20 ft. wide, containing ore of good
grade.

Butte County

The Natomas Consolidated is operating two dredges in

Oroville district, and has a third dredge imder construction

for work in the same locality. The new one will have 15-eu.

ft. buckets.

Inyo County

(Special Con-espondence.)—The report of the Skidoo

Mines Co., for April, showed that 1026 tons of ore was
milled, from which there was recovered $14,2.54 by amal-

gamation, and $3282 by cyanide treatment. The costs of

operating were $7734; development expense, $1068. Net

profits for the month, $8734.

Skidoo, May 25.

The Randsburg Miner notes the sale of the Arondo mine,

situated in Argus mountains, in the southwestern part of

Inyo county, to A. B. Rogere and associates of Los An-
geles, the purchasers now being in possession of the prop-

erty, with Charles E. Anderson in charge of the work. The
equipment includes a small mill for cyanide treatment.

Nevada County

The 20-stamp mill at the Pittsburg mine at Nevada City

is running on ore taken from the stopes between the 1000

and 1100-ft. levels. The deepest workings in ore consist

of drifts on the vein at the 1300-ft. level. The vein was
opened at this depth by driving a 40-ft. cross-cut from the

1300-ft. station. Raises are to be driven on the vein from
the 1300 to the 1100-ft. level. The stoping ground between

those levels is expected to supply a big tonnage of ore.

Mark B. Kerr, managing director, is in charge of the work.

The Fairview mine is now under the management of Arthur

W. Hoge, who is identified with the Montana mine, at

Grass Valley, and the Downey at Jones bar.

Sacramento County

The Natomas Consolidated of California is operating its

Natoma dredge No. S on American river, in the vicinity of

Folsom. It is handling about 500 eu. yd. of material per

hour, digging in most ditlicult ground, consisting of ce-

mented gravel and hea\7 clay; the diggring extends con-

siderably into the false bedrock of volcanic ash. Dredge

No. 9, now nearly completed, is to be started in operation

this month on Rebel hill, one mile from dredge No. 8. Both

dredges have 15-cu. ft. buckets, and dig to a depth of 55

ft. below water-line. This company has placed with the

Yuba Construction Co., of Marysville, an order for the

building of Natoma dredge No. 10, which is to hare a steel
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hull, 150 by 50 ft., and 10 ft. in depth. It is to be equipped

with a chain of 15-c.u. ft. buckets, and will be operated on

Humbug hill, near Folsom. The cost of this dredge will

be close to $275,000. It is the first one with a steel hull

to be built for work in California. The Yuba Construc-

tion Co., which designed and built all the dredges men-

tioned, constructed two steel-hull boats for tlie Yukon Gold

Co., for its work at Dawson.

San Bernardino County

The Bob Young and other mining properties, situated

14 miles from Barnwell, have been sold to a company of

Philadelphia people at $150,000, of which $75,000 is said

to have been paid in cash. It is claimed the Bob Young
has 7000 ft. of development work.

Shasta County

(Special Correspondence.)—The Western Dredging Co.

ha« arranged to operate a dredge this season on the Sacra-

mento river 2V2 miles above Redding. The dredge is of

the Dubois suction type. The Mammoth Copper Co, is

operating three furnaces, and recent improvements in col-

lecting fumes are expected to make it possible to continue

through the summer. The ditliculty in tiying to cool the

smoke sufficiently to avoid injury to the woolen bags during

the passage of the smoke has been apparently overcome.

The company has a force of about 100 men at work in the

Quartz HUl mine. Old Diggings district, where silicious

gold ore has been opened. The Noble Electric Steel Co. is

arranging for three new furnaces. Within three months
the company expects to be producing pig iron on a large

scale. In the meantime operations continue at the iron

mines in the Pit river canyon, while the chrome deposits

are also receiving attention. The electric smelter is built

at Heroult on the Sacramento Valley & Eastern railway, a

short distance from Redding. The officials of the Bala-

klala Copper Co. have been cited to appear before Judge
Van Fleet, June 19, in the U. S. District Court at San
Francisco, to answer to the charge of the Farmers' Pro-
tective Association that the decree of the court relative to

the smelter fumes is not l)eing obeyed by the company. It

is understood that the company will maintain that the

smoke from its Coram plant is not causing any damage to

crops and that the decree of the court has been complied
with.

Redding, May 28.

Sierra County
(Special Correspondence.)—There is some mining activ-

ity in the vicinity of Sierra City. It is reported that a
vein has been opened in the Sacred Mound mine. The oie
recently discovered is said to be richer than any previously
found. Operations are also in progress in the Bullion or
Colombo mines, as well as in the Swastika. The old Sierra
Buttes mine, fonnerly operated by tlie Sierra Buttes Min-
ing Co. of London, which also owned the Plumas Eureka
mines at Johnsville, Plumas county, has ten additional
stamps in operation on a good grade of ore. In addition
to these, the Keystone and San Luis are operating on a

small scale. This .season promises to be favorable, the

unusual fall of snow in the Sierras guaranteeing an ade-
quate water supi)ly for the next si.x months.

Sierra City, May 27.

The Rio Antigua M. Co. of Los Angeles has obtained a
renewal of the bond under which it has performed a gi-eat

deal of work on the South fork placer property in the
vicinity of Forest. It is said that $.50,000 has been ex-
pended by this company on tiie property. Work is to be
resumed this month. The Standard mine, in Sailor ravine,
owned by R. E. Blevins and Jason Frye, is to be equipped
with a 5-stamp mill. They have ore on the dump and in

the stopes sufficient to keep 5 stamps crushing for some
time.

Tkinitv County
The Payne ranch, in the vicinitv of Trinity Center, con-

sidered go<Kl dredging ground, has been sold by G. W.
Payne and otlicrs to n company formed at San Francisco,

in which Payne is included. W. L. Christy, one of the

eight stockholders, is said to have prospected the ground
two years ago. A dredge, having 7-cu. ft. buckets, that

formerly was operated in Siskiyou county, is to be moved
to the Payne property.

COLORADO
Thirty-six members of the senior class of the Colorado

School of Mines, Golden, accompanied by six of the pro-
fessors of that institution, visited and inspected mines,
mills, smelters, and power plants in Colorado, Utah, and
Montana last month, and did some underground and field

geological work. They made a study of the New Monarch.
Wolftone, and Silver Cord mines, and the Yak tunnel, at

Lea<lville; the Daly-Judge and Daly West at Park City;
the mines of the Utah Copper Co. and Utah Consolidated
in Bingham district; the St. Lawrence, High Ore, Diamond.
Belmont, Anaconda. Never Sweat, and Butte & Superior
mines at Butte.

Clear Creek County

The Conqueror mine, situated at Empire, is to be re-

opened and operated this .season under direction of George
Schneider. The small concentrating mill is to be put in

operation. The 5-ft. vein tapped by an adit in the Jose-
phine, 1400 ft. from the poi-tal, is said to contain ore

assaying 65% lead and ;i5 oz. silver per ton. The Argen-
tine Central railroad, extending from Georgetown up toward
the pass, is probably open for traffic by now, and ore ship-

ments from the Santiago mine to the Golden smelter doubt-
less have commenced.

Fremont County

(Special Con-espondeiiee. )—The new tailing mill, built

at the Union plant of the United States Reduction & Re-
fining Co., at Florence, was finished and put in operation

in April. It was built to treat the stuff in the tailing

dumj) from the main plant, this material being pulverized

by tube-mills in which cyanide solution is used. Follow-
ing this the pulp is passed over blankets, thence to large

tanks containing Doit thickeners. Merrill
.
presses are used

in precipitating with zinc dust. This mill was built under
direction of J. Q. MacDonald, manager of the Union plant.

Florence, May 27.

Hinsdale County

The Lake City Times publishes an account of the start-

ing of the Rankin plant, and states that the first ore treated'

contained silver, 4% sulphur, 10% lead, 5% zinc, 1% cop-

j)er, and about 80% silica, the cost of treatment having
been 75c. per ton. It is claimed the extraction reaches

over 90 per cent.

Lake County (Leadville)

The Leadville District M. & M. Co. is operating a wet-

concentration mill, treating about 50 tons of ore per day.

The American Zinc Extraction Co. is operating a roaster

and magnetic separators, and is shipping about 100 tons

l)er day of zinc sulphide concentrate.

San Miguel County

The Primes Chemical Co. has acquired about 2000 acres

of land situated between Fall and Bear creeks, on the south

side of the San Miguel river, in the vicinity of .Newmik«,

the tract being within the vanadium belt. This company
has under lea.se the mill of the Vanadium Alloys Co., and
is the only concern reducing vanadium ores in Colorado

at the present time. The product is bought by the General

Vanadium Co. and shipped to Liverpool. The Crucible

Steel M. & M. Co., of Penn.sylvania, through its agents,

J. B. Johnson and R. H. McMillan, has purchased a num-
ber of claims on the Vanadium belt, including the Hjlrmon
from Tom Bradley, the Gopher from Bradley and Finne-

gan, the Lone Tree, Jennie Lind, Iowa, Mammoth, and
Jumbo from I. B. Imes.

Teller County (Cripple Creek)

The Gold Dollar mines, on Beacon hill, produced 82 car-

loads of ore during April, and CO to 80 tons per day have
been hoisted and sliipjied fronj the Mabel M. and Husted
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iihafts of this group during May. The Mohawk M. Co.

.shipped from the Favorite mine, on Bull hill, two pars of

ore that sampled .$23.40 per ton. The Favorite belongs to

the Stratton estate. A mill for cyanide treatment is being

<ei"ected at the Jo Dandy mine, on Raven hill.

The Mine Rescue Association of Cripple Creek has been

formed, the oiTicei's of which are as follows : President,

Phillip H. Argall, of Stratton's Independence ; vice-presi-

•Aent. D. D. AVoodrutf. secretary of the Mine Owners
& Operators Association ; secretary. Fred Jones, engineer

at Portland mine; committee to solicit subscrijjtions, F.

L. Sinale, manager at Portland, Dan McCarthy, manager
at the Gi-anite mine, and Phillip H. Argall. A rescue sta-

tion will be established at Cripple (.^reek, and one at Victor,

"both of which are to be equipped with ajjpliances required

"by the U. S. Bureau of Mines.

It is probable that the necessary money to e.vtend the

Roosevelt drainage tunnel will be subscribed. The plan is

to u.se diamond-drills in finding otiier water channels, after

which they will be tapped by driving, thus increasing the

flow of water from the tunnel, now about 6000 gal. per

minute. By this work the water-level in the mines will

be lowered more rapidly, and the orebodies now below that

level will be made accessible.

IDAHO
Idaho County

The Salmon River M. Co., J. R. Painter, manager, has

a large area of placer ground at Eakin bar, on the Salmon
river, the camp being 14 miles south of Dixie. Equipment
for hydraulic mining and for a hydro-electric power-plant

has been shipped from Salmon to Eakin bar. down Snake
river, in barges, a distance of 150 miles. Ten barges

"w-ere brought into use.

Lemhi County

The Pittsbnrg-Idaho company, owning and operating the

Gilmore lead-silver mine, at Gilniore, has five patented
•claims, employs ()5 men, and the property has been devel-

oped by a 400-ft. shaft, 3160 ft. of adits, 105 ft. of winzes,

550 ft. of raises, and 1225 ft. of cross-cuts. The total

ore shipments amount to 12,122 tons, from the sale of
ivhich .$203,252 was received. There was a cessation of

ore shipments for a few weeks, while some new equipment
was being put in ])osition, but they wei-e resumed last

month. Over 2000 tons i)er month are to be marketed at

the Salt Lake .smelters. J. E. Walker is superintendent.

Owyhee County

The Banner M. Co. is employing about 30 men. and is

reported to have put its mill in operation last week. The
ore blocked out in the mine is sufficient to supply the

mill at full capacity for six months. There is a surface
tramway, 1100 ft. long, extending from mill to mine. The
property is situated a mile south of Silver City. The mill

is equipped with four Nissen stamps, settling-tanks, and
concentrating-tables, and the concentrate saved is ground
in 6-ft. amalgamating pans for recovering the gold and
silver.

Shoshone Couxty
The four principal lead-smelting companies are in keen

competition for the purchase of the lead-silver ores and
concentrate of the Coeur d'Alene district. This competi-
tion, however, is limited by the fact that some of the
largest operatoi-s are bound by contracts with the A. S. &
R. Co., made a few yeare ago. It is understood that mine
operators not held by such contracts are getting a reduced
treatment rate. The Salida smelter, and that of the United
States company in Utah, receive a fair tonnage of Coeur
d'Alene ores, and a new competitor in the district is the
International S. & R. Co., which is stocking up with ore
at its Tooele plant, pending the building of its lead fur-
naces. An interesting rumor concerning the lead-mining
industry is that lead furnaces are to be built at the big
Anaconda copper plant. The existence of competition
among the lead-smelting companies is having a stiranlatinsr
effect on mining in northern Idaho.

MICHIGAN
Houghton County

The Mayflower M. Co., having an area of mineral ground
suiTounded by the Kearsarge, Old Colony, and Wolverine
mines, has sunk a 1300-ft. drill-liole to explore the amygda-
loid lode that was penetrated at 1200 ft. on another part

of the group, but no ore has been found thus far by the

last drilling. Sinking is to be continued. The hopes of
this exploration work are based upon what has been dis-

covered on the Old Colony and other adjoining properties.

The Mohawk ojierations for April showed a recovery of
16.18 lb. of refined copper per ton of ore, which is a

gain of 2 lb. over that of March. During that month
there was 71,868 tons hoisted, and 63,993 tons, stamped.

NEVADA
Churchill County

Work on the Nevada Hills mill is progressing satisfac-

torily. The steel frame is up, and the covering of corru-

gated iron, with an asbestos lining, is being put on. The
machinery is being put in position, and the 150-hp. double-

drum electric hoist for the new shaft was to have been
delivered at the mine last week. An electric-driven pump
has been put in place in the old workings; and a eross-eut

is to be driven from the 570-ft. level to tap the orebody
that was opened on the 470-ft. level. The new 3-compart-

ment shaft, now at a depth of 300 ft., is to be sunk to

650 ft., before cross-cuts are driven to the ore. Connec-
tions will be made between the old workings and the new
sliaft, as all ore from both vein systems will be hoisted

through the latter. The Nevada Hills mine is at Fairview,

the nearest railroad town being Fallon. 36 miles to the

northwest.

Esmeralda County

(Special Correspondence.)—At the regular quarterly

meeting of the board of directors of the Goldfield Consol-

OLERMONT shaft, GOLDFIELD CONSOLIDATED.

idated Mines Co., at Goldfield, May 25, there was declared

the regular dividend of 30c. per share, and an extra divi-

dend of 20c. per share, jiayable July 31, to stockholders

who are of record June 30, 1911.

Goldfield, May 25.

(Special Correspondence.)—At the Florence Goldfield

mine a station has been cut at the 700-ft. level, and lateral

dei'elopment is in progi-ess on two levels below the 500-fi.

Mill-heads have shown a decided improvement with the in-

troduction of ore from the large body opened in the Reilly

.shoot at the northern extremity of the Florence claim,

and the mill is treating 130 tons daily. No concentrate

has been shiitjjed recently, as the company's plant now
treats mill products as well as the high-grade ore. On
the 700-ft. level the south drift will be extended to explore

the main Florence and Little Florence veins; these veins

formerly yielded liigh-grade ore to lessees. The large

andesite dike, south of Florence hill, will be penetrated in

this level in the hojie of finding the southern extension

of the ore.

Goldfield. Mav 24.
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Eureka County

The Buckhom Mines Co., owned by George Wingfield

and associates, has developed the property by about 12,000

ft. of work. Further iraproveinents ai-e awaiting the re-

building of the Eureka & Palisade railroad. Fred J. Sie-

Ijert has charge of the develoiiment. At present the prop-

erty is reached by team or automobile from Beowawe.

HuirBOLDT County

.John T. Reid, G. G. Cunningham, and others of Lovelock,

are preparing to ship nitrate of soda to California, wliere

it is in demand as a fertilizer. Tiie Lovelock Tribune

asserts that nitrate shipments from the deposits of that

part of the Humboldt valley are likely to inci-ea.se.

Lyon County

The Mason Valley Mines Co. has given to the A. Leschen

& .Sons Rope Co., of St. Louis, the contract to erect an

aerial tramway from the shipping bins on the Nevada

Copier Belt railroad, at Mason, to the No. 4 adit of the

Mason Valley mine, the distance being between 5000 and

(>000 ft. The tramway is to be ready to operate by Sept.

15. The Mason Valley company is to purchase and set up
a new air-compressor at the portal of No. 4 adit. Mason
is the new town on the railroad, on the opposite side of

Walker river from Yerington.

Nye County

The Tonopah-Belmont Development Co., owner of the

Belmont mine, at Tonopah. has received bids and estimates

on equipment for a new mill to be erected at the mine.

The old mill is situated at Millers, 10 miles from the mine,

and the company's plans contemplate eliminating the ex-

pense of this haulage of ore. The most important expense

to meet under the new arrangement will be to provide for

a water-supply. Frederic Bradshaw is the company's man-
ager.

(Si)ecial Correspondence.)—The Tonopah Liberty M. Co.,

operating at Liberty. IS miles north of Tonopah, recently

sent out five bars of bullion, the result of a 10-days ntn

of the mill. The shipment was valued at .$10,000. Most
of the ore treated is e.xtractcd in coui-se of development.

Aljout 25 men are employed.

Tonopah, May 27.

W. B. and F. A. Milliken have a force of miners at

work developing the Indiana claims at Pioneer. A shaft

has been sunk to a depth of 400 ft., and now lateral work
in ore is in progress from the 2(;o-ft. station; and a cross-

cut is being driven to the vein at 400 ft. About "50 tons

of ore of milling grade has l)een hoisted. Some ore shij)-

ments are to be made, and it is possible that a mill will

1>e built.

Storey County (Virginia City)

The report of Whitman Synmies, sni)erintendent for the

Me.xican G. & S. M. Co., for the week ended May 27, notes

the cleaning out of the old drain tunnel connecting the

Union shaft with the site for the mill which is to be built.

On the 2300-ft. level there was hoisted 57 mine-cars of

ore, a.ssaying $7.33 per ton. from the north drift off the

«ast cro.ss-cut No. 2, in driving 12 fl. The south drift

from the east cross-cut No. 2 was extended 17 ft., and
from it 75 cars of ore was taken, averaging $12.21 per ton.

Work on the 2400-ft. level consisted of driving 25 ft. on
north drift No. 2, starting in the west cross-cut from the

north drift, in the course of which there was rained 68 cars

of ore averaging $10..50 per ton. On the 2500-ft. level,

work was done on the third and fourth flooi-s of the stope

at the end of the north drift, from which 94 cai-s of ore

of an average value of $70 [ler ton was mined. Three rail-

i-oad cars of first-grade ore were shipi)cd to the smelter.

The report of T. F. McConnick. superintendent of the

C'on.-Virginia mine, for the week ended May 27, gives ac-

count of work on the fourth and fifth floors in the stope

above the 1750-ft. level, where there was mined 145 tons

of ore averaging $10.00 per ton. On the 2450-ft. level the

west cross-cut, started in the sf)uth drift, 280 ft. in from
the mouth, was advanced 15 ft., making a total length of '

47 ft. Work on the 2550-ft. level consisted of driving 21

ft. on the west cross-cut, from the southwest drift that

was started from the north boundary of the mine. There

was shipped 130 tons of ore to the Comstock tunnel mill

at Sutro.

Work in the Ophir mine for the same week was mostly

on the second, fourth, eighth, ninth, and tenth floors in

the stopes above the 2100-ft. level, and from these workings

there was extracted 262 tons of ore, assaying $44.94 per

ton. This work was in the west cross-cut, started in the

main northeast drift 200 ft. north from the south boundary

of the mine. The ore shipped to the Kinkead mill amounted

to 341 tons; one railroad car of concentrate was shipped

to the Selby smelter.

White Pine County

The Kinsley Development Co., mining in the northeast-

ern part of this county, shipped 26 tons of ore to a Salt

Lake smelter which sampled 22 oz. silver and $1.42 gold

per ton, 21% lead, 40% iron, 11% silica, 1% sulphur, 1%
zinc. A carload of copper was more recently shipped from
another part of the same property. The camp is nearly

west of the Deep Creek district, in Tooele county, Utah.

NEW MEXICO
Grant County

The Western Belle mines, Pinos Altos district, are being

operated with a force of 60 men, by McKinney, Corrigan

& Hutchinson. The properties include the Hearst and Gil-

lette. The 500-ft. shaft on the former was retimbered last

spring, and the shaft on the latter has reached a depth of

SOO ft. The lateral development from these shafts is mostly

in ground i)reviously unexplored, a body of high-grade ore

having been opened on the 400-ft. level of the Hearst mine.

The Chino Copj)er Co., it is estimated, has 45,000,000

tons of ore developed, 70% of which can be mined by the

steam-shovel method. The ore assays about 2.3% copper.

The properties are at Santa Rita.

Socorro County

(Special Corresjiondence.)—The oil consumption for

power purposes at the mill of the Deadwood mines, Mogol-

lon district, is said to be less than lie. per horse-power day,

and since not to exceed 70 hp. is required to handle 50

Ions daily in this mill, the fuel cost to cru.sh, stani]), and

treat a ton of ore is less than 16c. To this must be added

cost of labor, depreciation, and other items in arriving at

the total power-cost which is under 50c. per ton. The mine

has Ik'cu unwatered to the second level; ore is being sup-

plied to the mill from this" and the first levels. The large

accumulation of water in the lower workings will be per-

mitted to stand until the water-supply, from springs two

miles up the canyon, is tested during the normally dry

months of May and June, and will be drawn upon for ore-

treatment if necessary'.

Mogollon, Mav 30.

OREGON
JoSBPiriNE County

The Waldo Con. Gold M. Co., having 4353 acres of placer

ground in the vicinity of Waldo, and controlling the water

rights on the east fork of the Illinois river, operates on

nn extensive scale, with modern equipment. The.se hold-

ings comprise the various groups which were consolidated,

including the Osgood, Logan, Deep Gravel, Freye Gulch,

and Frainey. The operations consist of hydraulic work

with giants, drift mining from shafts sunk to bedrock, and

witli hydraulic elevators. A 1-mile tunnel is to be driven

from the head of Butcher gulch to the Deep Gravel mine,

to be used as an outlet race for carrying away the tailing

from the Logan mine, thus making the hydraulic elevator

unnecessary at this property. It is stated by the Grants

Pass Courier that a dredge is to be built this season for

operating on the Deep Gravel mine. The operations of the

comjiany are under direction of Frank M. Leland.

The Oriole mine is opened by adits No. 1, 2, 3, and 4.

which, with the cross-cuts, drifts, and winzes, amount to

one mile of development. No. 4 is the main working level,
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and this attains a depth of 600 ft. on the vein. The ore

is to be hauled to the mill over a surface tramway by grav-

ity. The grade of the selected ore is demonstrated by four

shipments made to the smelter at Taconia, the net returns

fi-om which showed about .$200 per ton.

The Oscar Creek Con. M. Co. has acquired 250 acres of

placer gi'ound on Oscar creek, 10 miles south of Grants

Pass. The group is made up of a numbei' of smaller hold-

ings that formerly were worked by individuals. The prin-

cipals in the company are A. H. Gunnel, L. L. Jewell, and

Charles Burkhalter, all of Grants Pass. The intention is

to provide equipment to operate on a larger scale.

The properties of the United Copper-Gold Mines Co.,

formerly controlled by 0. H. Thomas, F. E. Newberry, 0.

S. Blanchard, and Ralph Looney, have been taken over by
South Dakota men, comprising W. L. Low, G. C. Westby,
James Greig, and George Williamson. Mr. Low formerly

operated in British Columbia, and Mr. Westby is a metal-

lurgist, who formerly was in Nevada. The holdings pur-

chased consist of quartz claims on Pickett creek, 7 miles

west of Merlin, and a group of 8 claims on Illinois river,

12 miles northwest of Selnia. The fii'st work to be per-

formed will be on the latter group, where a vein of copper
ore was developed by fonner operators.

UTAH
Beaver County

(Special Correspondence.)—South Utah Mines & Smel-

ters has issued a re])ort on April production which shows

a decrease in tonimge as compared with March, but a higher

production of metal. The figures are: Tons ore, 21,743;

tons concentrate, 1969; pounds copper, 300,137; ounces

gold, 145 ; ounces silver, 2690. March figures were : Tons
ore, 23,972; tons concentrate, 2301; pounds copper,

300,007 ; ounces gold, 141 ; ounces silver, 2583. The aver-

age tonnage treated in April was 720, which has been in-

creased during May to about 800.

Newhouse, May 27.

Juab County

The Southern Eureka group of 80 acres, close to Mam-
moth, which was partly developed by a 500-ft. shaft, is

to be further developed through a deep shaft on the Opex.
Among those interested in it are S. D. Nicholson and C. T.

Limberg, of Leadville, and J. H. McChi-ystal of Eureka,

who are arranging to have work commenced. E. R. Hig-
ginson, having a lease on a block of ground in the Black

Jack mine, has been mining on a stringer of gold ore, a

carload shipment of which sampled 5 oz. gold per ton, and
this was accompanied by some silver. V. Whiting, also a

lessee on the Black Jack, is making regular shipments of

iron ore, on which he realizes a small profit.

Salt Lake County

The Utah Apex development during the last five months
has resulted in opening a body of lead ore approximately

50 ft. wide, and driving thereon has demonstrated the

length, thus far, to be 400 ft. This orebody was opened
by driving from the main haulage-level. The operators of

the property are shipping 125 to 150 tons of ore daily

from the drifts and stopes of the new workings. While
running high in lead, this ore contains an excess of iron.

WASHINGTON
Ferry County

(Special Con-espondenee.)—The Belcher mine is employ-
ing 20 men, with W. M. Anderson as superintendent, and
is shipping from 50 to 70 tons of ore per day to the Granby
smelter, under a contract to deliver 12,000 tons. The ore

contains an average of 50% iron and 35% sul])hur. Five
Leyner drills are in use, driven by a compressor at the

Spuro mine, 6000 ft. distant. The No. 3 adit-level is

750 ft. above the Belcher mountain railway track, and the

ore is delivered from the portal of the adit by an 1875-ft.

gravity tramway. The ore is drawn from the 200-ft. and
intermediate levels, where the vein is 60 ft. wide, the stoping
being from wall to wall. A raise has been driven from

No. 3 level to the intermediate. The mine has in sights
and partly blocked out, about 100,000 tons of iron carbonate
and an equal tonnage of sulphide ore. The ore contains
low value in gold and traces of copper. After the mine-
had been idle over a year, percolating water dropping on
the floor of the No. 2 adit-level precipitated sulphate of
co[)per. Co|)per-bearing ore was formerly shipped from
the No. 3 level by J. L. Harper, the former manager, whose
predictions regarding the Belcher mine are now being real-

ized.

The Great Northern Railway Co. has put into effect a
freight rate of .$4 per ton on ore from Republic to the

Washoe smelter. Anaconda, Mont. The Granby company
being unwilling to receive Republic ore during the coke
shortage, Mr. Harj)er. of the Republic Mines Corporation,
arranged with the Washoe smelter people for the shipment
of ore from the Re))ublic mines in which he is interested.

Republic, May 25.

King County

The Seattle-Cascade Mining Co., after having developed
a mining projierty in the vicinity of Berlin, has purchased
equiiiment for a concentrating mill, the foundation for

which has been laid.

Okanogan County

(Special Correspondence.)—The property of the Double
Header M. Co. is situated at Nespelem. 2V2 miles from
the Columbia river, niaking easy ti-ansi)ortation by boat to

Wenatchee. Development has resulted in exposing silver

ore in two veins. A large percentage of the ore is of good
milling grade, while a portion of it assays over $100 per

ton. A 2-compartment shaft was sunk 80 ft., drifts from
which were extended to both veins. It is the intention to

sink 100 ft. deeper. As soon as the mine is well developed

a mill is to be built. The work is in charge of Geoi^
McQuinn, of Seattle.

Nespelem, May 11.

Stevens County

(Special Correspondence.)—The Oriole M. Co. has two
carloads of ore ready to ship from its mine at Metaline.

It is made up of two classes of ore—one in which gold

is of jjrincipal value, and another which consists mainly

of lead. The mine has been opened by a cross-cut to the

ore, on which there has been several hundred feet of driv-

ing and winze work. A second cross-cut is being driven

whereby the vein is to be opened 200 ft. deeper. Joseph

Lancaster is engineer in charge of the work.

Metqline, May 6.

MEXICO
The Pearson oil interests are now furnishing fuel oil to

the Mexican railway, operating between Mexico City and

Veracruz. A contract to furnish fuel oil was entered into

by the Pearsons a few years ago, but their failure to develop

sufficient supplies made it impossible for them to fill it, and

the failure proved expensive. Recent developments in Vera-

cruz have given the Pearsons a big supply of oil, and the

contract has been renewed.

Chihuahua

(Special Correspondence.)—The March operations of La

Reimbliea Mining Co., as reported by J. Gordon Hardy,

consulting engineer, of El Paso, Texas, are summarized

as follows: Ore milled, 1224 tons; gross production.

f»=76,710.99 ; operating charges, P46,834.79; construction

expenses. 9=3369.84. The mine is at Sanz. reached by way

of Oeampo.
Ocampo, May 2.

San Luis Potosi

The Benito Juarez mine, situated ten miles south of

Salinas, was raided by a body of bandits recently, who

forced those in charge to close down the mine and stop the

pumps. As a consequence the mine workings were flooded

with water, entailing hea\-y damages. Americans and one

Englishman, connected with this and other mines, were

robbed of their money and stores, and subjected to rough

treatment. The Benito Juarez is owned by a company for

which A. B. Carpenter is engineer in charge.
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Company Reports

TENNESSEE COPPER CO.

The Tennessee Copper Co., operating in Duektown dis-

trict, with offices at Copperhill, employs 1000 to 1200 men.
Its gross earnings for 1910 were $547,157, an increase of

$119,502 over those of the previous year. The net earn-

ings amounted to $445,387, being $105,982 in excess of

those of 1909. The production of copper for the year

was 12,429,009 lb., which is 1,500,000 lb. less than the

output of the last year; the principal increase in profits

was due to the manufacture and sale of sulphuric acid.

The cost of copper production for 1910 was lO.Cc. per

pound; the dividends paid amounted to $300,000. The ore

available in the mine on December 31 was estimated at

4,563.671 tons, which is said to be greater than has been

shown at any fonner date. It is estimated that the profits

from the operation of the acid plant during 1911 will

reach .$500,000.

NEW YORK & HONDURAS ROSARIO MINING CO.

This company, with properties at San Juancito, Hon-
duras, in its thirty-first annual report for the year ended
November 17, 1910, gives the following table of production,

extraction, and costs for the year:

Production
Ounces silver produced

Ounces gold produced

Ounces silver produced per ton

Ounces gold produced per ton

U. S. value of total

Production per ton

Pesos value of total at 170%
Production per ton, pesos

Total tons crushed during year 1909-1910.

1,289,173.87

102.610.82

35.19

0.289

.$857,008.59

$23.39

2.313,923.19

63.163

36,634..5;5

Extraction

Percentages of

Extraction.

Silver 86.17
Gold 89.68
Total 87.73

Costs

—Labo
Total.'

Mine 525,948.78

Tramway 37,034.37
Mill 75,015.35

Surface improve-

ment 169,687.85

' Supply V

Total. Per ton.

177,672.38

17,993.49

258,346.03

4.85

0.49

7.05

4.62 22,967.70 0.63

Total 807,686.35 22.05

Total

Total.

Mine 703,621.16
Tramway 55,027.86
Mill 3.33,361.38
Surface improvement 192,655.55

476,979.60 13.02

Per ton

.

19.21

1.50

9.10

5.25

Total 1,284,6&5.95 35.00

Thirteen veins are being worked, the most important
being the San Miguel and the ore reserve is estimated at

107,575 tons (containing an average of 23.7% waste) of
an average gross value of $25.30 per ton, or a gross value
of $2,776,437. The operating profit for the year ended
September 30, 1910, was $349,476. During the year six

dividends were paid, amounting to $105,000, leaving a bal-
ance on hand, October 1, 1910, of $1,429,150. The
amount of capital stock is $1,.500,000, and the suri)lus is

given as above. The bullion production since 1882 is given
as $15,.530,574. One hundred and seventy dividends have
been paid, amounting to .$2,970,000 in nil.

Book Reviews
Any ot the books noticed In these columns are for sale by,

or can be procured from, the Mining and Scientific Press.

Qualitative Chemical Analysis op Inorganic Sub-
stances. By O. F. Tower. Pp. 84. P. Blakiston's Son &
Co., Philadelphia, 1911. For sale by the Mining and Scien-

tific Press. Price, $1.

This is a student's .text-book and pre-supposes consider-
able familiarity with general ciiemical i)rinciples. It is

brief, well arranged, and clear.

Windmills and Wind Motors. By F. E. Powell. Pp.
78. Pocket size. 111. Spon & Chamberlain, New York,
1910. For sale by the Mining and Scientific Press. Price.

50 cents.

This is a simple treatise on how to build and run wind
engines. It discusses principles briefly, and gives detailed

drawings showing how to construct small mills. Consider-
ing the long use of windmills and the wide territory in

which they can be used, it is surprising that so few works
in this field are available. Wind-power is readily available

at many isolated mines where a small amount of power
would be of great sen'ice, and is more reliable than is often
supposed. To engineers fiiiding themselves in such a place

this little book will be particularly useful.

Dredging of Gold Placers. By J. E. Hodgson. Pp. 65.

111. Sir Isaac Pitman & Sons, Ltd., London, 1911. For
sale by the Mining and Scientific Press. Price, $2.

This, the latest addition to the growing literature of
dredging, is based upon experience principally in the

Ashanti fields, with extensive observation elsewhere and
wide reading. Mr. Hodgson gives many practical sugges-

tions, and the book is quite wortli reading. It is more in-

cidental than comprehensive in treatment and lacks any
adequate description of the dredges themselves, comparative
tables of performance and co.st.s, wholly ignores methods
of hand-drilling, and is weak in its treatment of American
dredging practice. It is, however, frank, and generally

accurate, and will be of value to American engineers in

giving them side-lights on foreign conditions and work.

H. F. B.

The Mines Directory. Vol. 1, 1910. Pp. 610. Pub.
by The Mines Directory Co., Salt Lake, Utah, 1911. For
sale by the Mining and Scientific Press. Price, flexible back.

$7.50; cloth, $5.

This is a directory of the metal mining companies of the

Western States, including Arizona, California, Colorado,

Idaho, Montana, Nevada, and Utah. In addition, a limited,

number of companies operating elsewhere are included, as

are also tables of statistics and a summary of mining laws.

The directory is the most valuable part of the book. While
inaccuracies and omissions will doubtless be found, the book
will none the less be extremely useful and corrections can

be made in future editions. We hope every user of the book
will supply the publishers with additional data, so that in

time a comprehensive and accurate annual may be available.

Oil and Petroleum Manual, 1911. By Walter R. Skin-

ner. Pp. 164. Published by the author, London, and for

sale by the Milling aiul Scientific Press. Price, $2.

The second annual issue of this handbook prepared by
Walter R. Skinner, is now available. It contains full

particulars of nearly 500 companies, in addition to the

names and addresses of (1082) directors, (262) secretaries,

(113) consulting engineers, managers, and agents. The par-

ticulars given regarding each company include the directors

and other officials, date establislied, situation of property,

purchase consideration, royalties payable, number of wells

sunk, output, and description of work in progress, capital,

if offered to the public, calls, dividends, and financial posi-

tion as disclosed by accounts, aLso latest price of shares.

The book is a companion volume to the well known 'Mining
Manual,' also published by Mr. Skinner.
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Personal
Professional men are Invited to send news of their engage-

monts and travels. Such news is interesting to friends.

W. H. Weed is at Porcupine.

W. H. Aldridge is in the East.

Sumner S. Smith is at Pittsbuiv-

George S. Rice sails on June 17 for Euroije.

O. B. Perry was in San Francisco last week.

Arthur G. Blake has ^one to Nome. Alaska.

Harry Johnson is studying the Oklahoma oilfields.

L. D. RiCKETTS was at the Miami copper mine May 26.

Silas L. Gillan is at Globe, Arizona, for the Land Office.

H. F. Julian sailed on the Maurelania May 24 for Lon-
don.

Chester B. Naremork i.s now with the Valecitos Oil Com-
pany.

S. W. MuDD has been visitin<>- the Chino and Ray copper
mines.

R. M. Ha-skkll has letuiiied from Triunfo, Baja Cali-

fornia.

M. K. and J. H. Rodgkrs^ of Seattle, were in San Fran-
cisco, May 29. I

Dietz & Keeijy, of Boston, have recently made examina-
tions in Maine.

J. Nelson Ne\ius has returned to Los Angeles from
southern Utah.

James W. Malcoliison, of Kansas City, was recently at

Ketchikan, Alaska.

T. Walter Beaji, of Denver, visited Republic, Wash-
ington, last week.

E. L. DuFOURcy was in San Francisco and has gone to

Shasta county, California.

F. H. Probert. who has been in New York and Chicago,

is returning to Los Angeles.

Alexander Leggat has gone to Alaska to report on co|)-

per prospects to the west of Cook Inlet.

Courtenay L)e Kalii is at Tucson. Arizona; will be in

Los Angeles June 10, and then in Mexico City.

H. Gushing Smith has accepted the management of the

Wettlaufer-Lorain silver mines, in the Cobalt district.

J. F. Callhreath is making a trip thiongii southern

Alaska, expecting to visit .luneau, Cordova, and ^'aldez.

D. M. Riordan and J. B. Keating, of the Bully Hill

I'opper M. & S. Co., recently visited the properties of that

<'ompany in Shasta comity, California.

M. H. KuBYliA, formerly in charge of milling operations

for the Esperanza Mining Co., is now with the Merrill

Metallurgical Co. at the new Santa Gertmdis mill, Pachuca,

Mexico.

Obituary

William McHale, one of the best-known old-time pros-

pectors and mining men in the West, died recently at Flor-

ence, Arizona. Mr. McHale was a native of Pennsylvania,

served in the Civil War, and has spent his time since then

on the plains and mountains of the West. He has made
several fortunes, and at 64 years of age he was tramiiing

the hills in preference to enjoying the luxuries which he

had the money to buy. He was the owner of mining ))rop-

erty in Utah, Arizona,.Nevada, and California.

Charles J). Lane, who died at the age of 72 years in

his home at Palo Alto, last week, was long a prominent
figure in mining circles on the Pacific Coast. Born in 1S40,

in Missouri, he drifted into mining on the Coast, and, with
Hayward and Hobart, developed the Utica mine at Angel's
Camp, and more recently was prominent in the develop-
ment of the Seward Peninsula and the construction of the

railroad from Nome to Anvil creek.

Decisions Relating to Mining
Specially reported for the Mining and Scientific Press.

Taxation op Oil—Interstate Commerce

Oil pumped from a pipe-line from one State to a }»oint

ill another, is a subject of interstate commerce and is there-

fore exempt from local taxation.

Prairie Oil & Gas Co. r. Ehrhardt, (Illinois) 91

Northeastern, 680.

Location oi' Mining Claim—EFEjiCT of Excess .

A placer-mining claim located in good faith is not wholly

\'oid merely because it exceeds twenty acres. In such case

it is void only as to the e.xces.s, and this may be rejected

from any portion the owner may select, and until he has

been advised of the excess and has had a reasonable time

to make his selection, his possession extends to the entire

claim, and a third person who makes a location of any part

of such claim is a trespasser and his location is a nullity

and is void for any purpose.

Jones V. Wild Goose Mining & Trading Co., 177 Fed-

eral, 9.'). March 1910.

Taking Ore Without Consent—Measure of Damages

The measure of damages for unlawfully taking ore from

a mine, but which taking is done in good faith under the

belief that such ore belonged to the pe'rson taking the same,

is the value of such ore as it was in the mine before mined
or undisturbed. As applied to the taking of oil, the meas-

ure of damages for taking of oil from land through mis-

take as to its ownership is the value of such oil at the

surface or in tank less the cost of pumping and tanking

it, and not the usual royalties for producing oil.

Bender r. Brooks, (Texas) 127 Southwestern, 168.

April 1910.

Conveyance of Land—Reskkvation of Oil

A deed conveying certain land excepted and reserved

out of and from the grant at all time thereafter and for-

ever unto the grantor, his heirs and assigns, one-tenth of

all the gas and oil that might be obtained by the grantee,

his heirs and assigns, from the land granted, the same to

be delivered on the land to the grantor or his agents, free

of expense, except the furnishing of barrels or other means

of transportation. In an action for an accounting, the

etfect of this reservation was to reserve in such grantor, his

heire and assigns, to be deli\ered as stipulated, a royalty

of one-tenth of all the oil produced, possessing the same

quality of estate as royalty reserved in an ordinary lease

for oil and gas purposes.

Jackson v. Dulaney, (West Virginia) 67 Southeast-

ern, 794. Alarch 1910.

Failure to Contribute to Assessment Work—Right op

Forfeiture

The publication of notice to a part owner of a mining

claim to contribute to the cost of doing assessment work
thereon for the previous year under penalty of forfeiture

of his interest under the statute, is a waiver of a prior per-

sonal notice to the same effect, and the delinquent may make
his contribution at any time within 90 days from such notice

by publication. A part owner of a mining claim who holds

an option to purchase the interest of his co-owner has a

T-ight to pay or tender the eontribntion of such co-owner to

the cost of the assessment work to avoid a forfeiture; and

a failure to object to such tender on the ground of want

of authority of the agent when made is a waiver of the

right to make such an objection. The rule is that one who
does assessment work on an association place or mining

claim for which he is paid by one of the part owners has no

right to enforce a forfeiture of the interest of another part

owner for failure to contribute.

Knickerbocker r. Halla, 177 Federal 172. Feb. 1910.
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Market Reports

LOCAL, METAL PRICES.
San FranclBco, J une 1

.

Antimony 12-12Jic QulcksUver (flask) 48.60

Electrolytic Copper 14—16Hc ;
Tin 45-46>4<

Pig Lead 4.76-6.70C I
Spelter 7—TJ-^c

Zinc dust, 1400 lb. casks, per 100 lb., small lots J9.50-9.7&; large 8i7.&0-8.bt

METAL PRICES.
By wire from New York.

Average dally prices In cents per pound.

Electrolytic Hlivei,

Dmte. Copper. Lead. Spelter. per on.

May 36 12.10 4.36 6.34 bSy,

" 26 ia-10 *M 5.34 53H
.4 27 12.10 4.38 5.34 oiy^

" 28 Sunday. No market.

" 29..........."........ 12.10 4.36 5.34 53V,

" 30 Holiday. No market.
" n''.'''''"'"'''Z""'''''".. 12.10 4.36 5.34 5314

ANGLO-AMERICAN SHARES.
Cabled from London.

May 25. May 31.

£ B. d. £ a. d.

Camp Bird 1 11 6 1 10 9 ex dlv.

El Oro 1*3 143
Esperania I 10 3 1 10

Dolores 15 16
Orovllle Uredgloc 6 9 8 9

Mexico Mines. 8 8

Tomboy 15 15

(By courtesy of W. P. Bonbrlght * Co., 24 Broad St.. N. T

MINING STOCK QUOTATIONS—NEW YORK.
(By wire from Catlln & Powell Co.. New York.)

Closing prices.

May 31.

Amalgamated Copper t W/i
A. 8. A R. Co 78H
Braden Copper 4%
B. C. Copper Co 654

Butte CoaliUon 19^
Chlno _ 23%
Davis Daly 1%
Doble i%
Dolores 5H
First National 1>4

Foley O'Brien IH
Glroux Sfi

Goldfleld Con «

Greene-Cananea. 8H
Guanajuato Con 54
Holllnger , 12J4
Inspiration S}^

Kerr Lake „ 6^4

Closing prtcei

May 31.

La Rose t *H
Mason Valley 9%
Miami Copper 20

Mines Co. of America _ 5'/j

Nevada Con 18%
Nevada Utah
Nlplsslng

Ohio Copper
Kay Central

Bay Con
South Utah
Ruperlor A Pittsburg ....

Tenn. Copper W'A
Trinity 4'/<

Tuolumne Copper _ 4>i

United Copper _ 3^
Utah Copper.... 47

Yukon Gold 4

%
lOH

17M;

COPPER SHARES—BOSTON.
Closing prices,

June 1.

Adventure. I 6>4

AUouez _ SI

Atlantic 5J^
Calumet A Arizona _ B8H
Calumet A Ileoia 466

Centennial. H>4
Copper Kange. 82

Daly West 5
Franklin 11J4
Qranby 86
Greene Cananea, ctf. 6J4
Isle-Royale 16

La Salle S}J
t^opper 6li

(By courtesy o( J. C.

M

Closing price*

.lune 1.

Mohawk ....I 45

North Butte. 35ii

Old Dominion 44H
Osceola 104

Parrot uy,
Santa Pe li^

Shannon _ 11

Superior & Pittsburg....

Tamarack
Trinity

Utah Con
Victoria

Winona 8

Wolverine Ill

Wilson. Hills Building )

36

16

m

COMSTOCK8
8an Francisco, May 81.

Alpha t .07

Alta. (J7

Andes .n
Belcher gg
Brunswick Chollar 20
Brunswick Potosi 20
Bullion ..,. 15

Chollar 20
Con. Virginia I.15

Crown Point 70
Gould <k Curry 25
Hale * Norcross 28
Julia _ 35

Justice S .14

Mexican 3.70

Occidental -65

Ophlr 2.07

Overman .41

Potoel 34

Savage 31

Scorpion .29

Seg. Belcher. .19

Sierra Nevada -66

Union 1.67

Utah .13

Yellow Jacket .50

(By courtesy of San Francisco Stock Exchange.)

SOUTHERN NEVADA
San Francisco, June 1.

Atlanta S .10

Belmont. 8.55

Booth 08

Combination Fraction 07

Florence 1.30

Goldfleld Con 6.06

Gold Kewenas 04

Jim Butler 26

Jumbo Extension 29

MaqNamara 11

Mayflower I .05

Midway 20

Montana Tonopah .83

Nevada Hills 3.15

Pittsburg SUver Peak 65

Round Mountain 56

Silver Pick 06

Tonopah Extension .97

Tonopah ofNevada 5.63

West End 50

(By courtesy of San Francisco Stock Exchange.)

OIL S'HARES

San Francisco, May 31.

Associated OU 350.75

Bay City (New Stock) .70

Brookshlre. 1.22

Caribou (New Stock) 1.00

Claremont 1.15

Coallnga National .20

Con. Midway .12

Cresceus 20

De Luxe 1. 10

Empire 1.50

Enos „ 52

Maricopa National 26

Monte Crlsto 2.00

Nevada Midway .". 16

Occidental. .16

Pacific Slates Petroleum 26

(By courtesy of San Fran

Palmer 8 1.37

Palmer Union 48

Peerless 4.00

Premier .63

Producers 2.50

Republic .50

Bauer Dough 1.40

Silver Tip 1.05

S. * F. McKlttrlck 13.00

8. W * B .22

Sunset Monarch 52

Turner 1.16

United Oil 1.00

Wolverine 40

W. K. OU 2.90

Yellowstone 15

Cisco Stock Exchange.)

Current Prices For Chemicals

(Corrected monthly by Braun-Knecht-Helmann Co.)

Prices quoted are for ordinary quantities in packages as

ipecifled. For round lots lower prices may be expected,

while in smaller quantities advanced prices are ordinarily

charged. Prices named are subject to fluctuation. Other

conditions govern Mexican and foreign business.

Min. Max^

cid. sulphuric, com'l, 66°, drums, 100 lb JO. 80 $1.00

Acid, sulphuric, com'l, 66°, carboy, 100 lb 1.00 1.50

Acid, sulphuric, C.P., 9-lb. bottle, bbl.. lb 0.13 0.18

Acid, sulphuric. C.P., bulk, carboy, lb 0.09^4 0.12

Acid, muriatic, com'l, carboy, 100 lb 1.60 2.00

Acid, muriatic, C.P., 6-lb. bottle, bbl., lb 0.15 0.20

Acid, muriatic. C.P., bulk, carboy, lb 0.10^4 0.15

Acid, nitric, com'l, carboy, 100 lb 5.25 6.50

Acid, nitric. C.P.. 7-lb. bottle, bbl., lb 0.16 0.22

Acid, nitric, C.P., bulk, carboy, lb 0.12

H

0.15

Argois, ground, bbl., lb 0.20 0.25

Borax, cryst. and cone, bags, 100 lb 2.75 3.86

Borax, powdered, bbl., 100 lb 3.00 4.00

Borax glass, gd., 30 mesh, cases, 100 lb., tin

lined 10.00 13.00

Bone ash, 60 to 80 mesh, bbl., 100 lb 4.50 5.50

Bromine, 1-lb. bottle, lb 0.55 0.65

Candles, adamantine, 12 oz., 40 sets to case.. 3.50 4.15

Candles, adamantine, 14 oz., 40 sets to case.. 4.00 4.55

Candles, Stearic, 12 oz., 40 sets to case 4.95 5.50

Candles, Stearic, 14 oz., 40 sets to case 4.65 5.20

Clay, domestic Are, sack, 100 lb 1.50 2.00

Cyanide, 98 to 100%, 100-lb. case, lb 0.20% 0.24%
Cyanide, 98 to 100%, 200-lb. case, lb 0.20 0.24

Cyanide, 127-129%, 100 lb. case, lb 0.27»/4 0.28H
Cyanide, 127-129%, 200-lb. case, lb 0.26% 0.27H
Lead acetate, brown, broken casks, 100 lb.... 8.75 9.00

Lead acetate, white, broken casks, 100 lb 10.00 10.25

Lead acetate, white, crystals, 100 lb 11.75 12.25

Lead, C.P., test., gran., 100 lb 13.00 15.00

Lead, C.P., sheet, 100 lb 15.00 18.00

Litharge, C.P., silver free, 100 lb 10.50 13.00

Litharge, com'l, 100 lb 7.50 9.00

Manganese ox., blk., dom. In bags, ton 20.00 25.00

Manganese ox., blk., Caucasian, in casks, ton. 45.00 50.00

(85% MNOj—%% Fe)
Nitre, double ref'd, small cryst., bbl., 100 lb.. 7.00 8.00

Nitre, double ref'd, granular, bbl., 100 lb 6.50 7.50

Nitre, double ref'd, powdered, bbl., 100 lb 7.25 18.00

Potassium bicarbonate, cryst., 100 lb 12.00 15.00

Potassium carbonate, calcined, 100 lb 15.00 18.00

Potassium permanganate, drum, lb 0.11 0.12>4

Silica, powdered, bags, lb ).03 0.05

Soda, carbonate (ash), bbl., 100 lb 1.50 1.7B

Soda, bicarbonate, bbl.. 100 lb 2.00 2.50

Soda, caustic, ground, 98%, bbl., 100 lb 3.15 3.50

Soda, caustic, solid, 98%, bbl., 100 lb 2.65 2.85

Zinc shavings, 800 fine, bbl., 100 lb 10.50 11.50

Zinc sheet. No, 9—18 by 84, drum, 100 lb 4.25" 10.25
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Current Prices for Ores and Minerals

(Corrected monthly by Atkins, Kroll & Co.)

The prices are approximate, subject to fluctuation, and to

variation according to quantity, quality, and delivery re-

quired. They are quoted, except as noted, f.o.b. San Fran-
cisco. Buying prices marked*.

Mln. Max.
Antimony ore, 50%, per ton •$20.00 »25.00

Arsenic, white, refined, per lb 0.01% 0.02'A

Arsenic, red, refined, per lb 0.06% O.O714

Asbestos, according to length and quality of

fibre, per ton 100.00 350.00

Asbestos, lower grades, per ton 10.00 100.00

Asphaltum, refined, per ton 15.00 20.00

Barium carbonate, precipitated, per ton 42.50 45.00

Barium chloride, commercial, per ton 42.50 47.50

Barium sulphate (barytes), prepared, ton.. 20.00 30.00

Bismuth ore, 10% upward, per ton •75.00 upward
Chrome ore, according to quality, per ton... 10.00 12.50

China clay, per ton 15.00 20.00

Cobalt metal, refined, f.o.b. London, per lb.. 2.50

Coke, foundry, per 2240 lb 15.00 .17.50

Diamonds:
Borts, according to size and quality, per

carat 2.00 15.00

Carbons, according to size and quality,

per carat 75.00 100.00

Feldspar, per ton 5.00 25.00

Firebrick:
Bauxite, per M 175.00

Magnesite, per M 190.00 275.00

Silica, per M 42.50 47.50

Flint pebbles for tube-mills, per 2240 lb 15.00 25.00

Fluorspar, per ton 10.00 15.00

Fullers earth, according to quality, per ton. 20.00 30.00

Gllsonite, per ton 35.00 40.00

Graphite:
Amorphous, per lb 0.01 0.02 H
Crystalline, per lb 0.04 0.13

Gypsum, per ton 7.50 10.00

Infusorial earth, per ton 10.00 15.00

Magnesite, crude, per ton 7.50 10.00

Magnesite, dead calcined, per ton 22.50 27.50 '

Magnesite, brick (see firebrick).

Manganese ore, oxide, crude, per ton 10.00 25.00

Manganese, prepared, according to quality,

per ton 40.00 120.00

Mica, according to size and quality, per lb.. 0.05 0.30

Molybdenite, 95% MoSs, per ton 400.00 500.00

Monazite sand (5% thoria), per ton 150.00 200.00

Nickel metal, refined, per lb 0.45 0.60

Ochre, extra strength, levigated, per 100 lb. 2.25 3.25

Platinum, native, crude, per oz 25.09 30.00

Scheellte (see tungsten ore).

Sulphur, crude, per ton 15.00 26.00

Talc, prepared, according to quality, per ton. 20.00 50.00

Tin ore, 60%, per ton 450.09 475.00

Tungsten ore, 65%, per ton 487.00 520.00

Vanadium ore, 15%, per ton 200.09 260.00

Wolframite (see tungsten ore).
Zinc ore, 50% up, per ton ^15. 00 20.00

Commercial Paragraphs

H. D. McLeod, of Cleveland, Ohio, is now connected with

the Seattle Machine Works, where he is having the Me-
Leod concentrating table built.

The Mine & Smelter Supply Co. announces the appoint-

ment of William D. Gordon, late of South Africa, as local

manager of its branch house at El Paso, Texas.

Abbe Engineering Co. has moved to larger quarters at

220 Broadway, New York, and the increased space will

enable it to exhibit a number of additional mills in the

.showroom.

W. M. White, formerly of the I. P. Morris Co. of Phila-

delphia, has become associated with Allis-Ciialmers Co.

as manager and chief engineer of their hydraulic turbine

department.

The Way's Pocket Smelter Co. of South Pasadena,
Cal., reports that the sale of its pocket smelter outfits, aS

well as its whole line of miners' supplies, has greatly in-

creased during the past month.

The Redwood Manufacturers Co., has moved its tank
and cyanide plant equipment department from its factory
at Black Diamond, Cal., to room 916 Balboa building, San

Francisco, Cal., ad,ioining the wooden pipe department which

has been at this address for some time.

Meese & GrOTTFRiED Co. of San Francisco, Seattle, Port-

land, and Los Angeles, are giving away a convenient pocket

catalogue of 300 pages, covering their line of transmission,

elevating, and conveying machinery. It is a c/)mpact and
\aluable reference book for engineers.

WOODIN & Little, San Francisco, are distributing their

catalogue No. 35, covering pumping machinery of all kinds,

gasoline engines, and windmill.^. This company is one of

the pioneer houses of the Pacific Coast and, as in the past,

their catalogue is replete with excellent illustrations and
complete information, with dimensions of their machinery.

The New York Metal Hose Co., 42 Broadway, New
York, is producing a flexible metal hose up to 12 inches

internal diameter for use with high-pressure steam, petrol-

eum, and gasoline, or for suction ho.se in piiosphate mines,

rock drills, water, and compressed air. and ail purposes

where a flexible connection is desired. They claim this

hose will stand any reasonable amount of heat and the

action of oil. The U. S. Navy uses it for charging tor-

pedoes for a pressure of 4000 pounds per square incli.

For steam use the ends or the entire length is covered with

asbestos and cotton fabric to permit handling.

Falkenburg & Laucks, of Seattle, Wash, have built

an ore-testing plant at an expenditure of nearly $6000, in

which they have good facilities for making test.s of ore in

carload or smaller lots, by amalgamation, concentration, and

cyanidation. The plant occupies two floors of a building

36 by 74 ft., and the equipment comprises a 7 by 8 crusher,

a battery of one 1300-lb. Nissen stamp, amalgamating plates.

Wilfley and McLeod tables, tube-mill, Callow tanks, one

Pachuca agitating tank, and sampling devices. It also con-

tains a rotary kiln for cement testing, and a Reihle 2000-lb.

machine for testing steel. The plant is on the tide-flat, has

railroad shipping facilities, and is close to the water chan-

nel that connects with the bay.

F. E. Marcy, formerly district manager for Allis-Chalm-

ers Co. at Salt Lake, has become as.sociated with The Mine
& Smelter Supply Co. as manager of its business at Salt

Lake. During the last six years Mr. Marcy, while acting

as manager for the Allis-Chalmers Co., has been closely in

touch with the metallurgical development of this country,

and has designed some of the largest equipment, among

which may be mentioned McDougall furnaces for the Gar-

field Smelting Co., converter equipment for the First Na-

tional Copper Co., copper converters for the Canadian

Copper Co., copper converters for the United States S. R.

& M. Co., at Kennett, Cal., and McDougall furnace equip-

ment for the Steptoe Valley S. & M. Company.

The Williams Patent Crusher & Pulverizer Co. of

St. Louis, Missouri, is sending out the following notice:

"The United States Circuit Court of Appeals at Phila-

delphia rendered its final decision in the suit that we brought

against the Pennsylvania Crusher Co. some time ago for in-

fringement of our patent, No. 843,729, for unprovements in

dumping cages for crushers and pulverizers. This decision

of the Court of Appeals handed down in the March term,

1911, concludes 'the record will be remanded with instruc-

tions to the Circuit Court to enter a decree reversing the

former one adjudging claims 1 and 2 of the patent in suit

to be valid and infringed and awarding to the complainant

an injunction with the usual accounting and costs of suit.'

"Under the law, a user of an infringing machine is liable

for his acts of infringements. The maker and seller of the

infringing machine in question has been found to have in-

fringed our patent. No. 843.729. and the Court of Appeals,

in addition, has found the infringed claims of said patent

to be valid.

"It is our intention to protect our rights as secured to us

by the above patent and numerous other patents which have

been granted on improvements we have made in crushing

and pulverizing machinerj', and the public is warned against

buying crushing and pulverizing machines which infringe

any of our 87 patents."
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CABLE rates from the United States to Brazil have been

lowered by the Postal Telegraph Cable Company. This

is an excellent method of stimulating trade between the

two countries. It is interesting to note, however, that the

messages cross and re-cross the Atlantic going "via Azores."

THAT the United States battleship Delaware will be the

largest warship present at the naval review held in

connection with the coronation ceremonies of King George

V, is surprising news to many Americans, who are more

often accustomed to hear our navy spoken of in terms the

reverse of laudatory, and illustrates that though our Nation

is negotiating general treaties of arbitration, it is not un-

prepared for war.

THE decision of the Supreme Court in the Tobacco case,

which was handed down last week, extends and

strengthens the results achieved 'by the preceding decision.

In brief, the monopoly now existing must be dissolved and

competitive conditions restored. There must be real and

complete disintegration. How this is to be secured is yet

to be deteitnined. One result is sure, there is now no un-

certainty as to what the law will allow, and plans for the

future can now be made.

INCREASED consumption of copper would relieve the

present difficulties of copper producers. Mr. Alfred C.

Lane points out in a letter to the Boston Transcript that a

considerable increa.se could easily be brought about if

architects would use copper more extensively for roofing.

That they do not do so is due partly to lack of infoiTnation

and partly to the fact that the price of sheet copper has

not gone down in the same ratio as has the price of wire.

A little intelligent attention to the matter would .seem worth

while.

THE BUREAU OP MINES has just sent forth No. 1

of a series of 'Technical Papers,' a discussion of 'The

Sampling of Coal in the Mine' by the Director, J. A.

Holmes. The value of information is immensely increased

if it is presented promptly. A hastily prepared plan of

campaign before the battle, is of incalculably more value

than a scholarly analysis of it a year later, and in thus

presenting at the earliest feasible moment the results of in-

vestigations by the Bureau of Mines, the gi-eatest effective-

ness will be secured and the greatest good subserved.

THE POSTOFFICE DEPARTMENT, in a preliminary

announcement, predicts that the accounts for the year

ending on June 30, next, will show a surplus of receipts

over expenditures of more than a million dollai-s, and the

Postmaster General has returned to the Treasury $3,000,000.

which was set aside from the public fund to make good the

usual deficit in the operation of that depai-tment. Second-

class rates have not been raised, the rural free deliveiy

service is still in operation, and we have postal savings

banks. Mr. Hitchcock has therefore demonstrated one

thing that the department needs; the introduction of busi-

ness methods of administration.

i^LIMATE has an effect on trade, as is interestingly illus-

^^ trated by the growing use of metal ceilings and store-

fronts in Hongkong. Almost all the buildings erected there

by foreigners have .steel beams, and the Chinese are be-

ginning to use them as well. The white ant destroys

wooden beams and the woodwork of ceilings to such a de-

gree that steel is preferred, even where labor and plaster

are both cheap. The objection to steel is the humidity of
the climate, causing deterioration due to rust. Consequently
even building hardware is made almost entirely of brass,

which, when locally manufactured, is cheap but of inferior

quality.

A PROFIT-SHARING SYSTEM for the more than

a half million employees of the National Electric

Light Association was proposed at its recent convention, as

well as plans for insurance and saving funds for em-

ployees.

INSTEAD of always trying to 'hustle the East' it would

often be well to learn of her wisdom. About twenty-

five years ago, when one of China's most faithful officials

was warden of the Eastern ^larches, and Taotai at Feng-

huangcheng in Manchuria, he decreed that all hillsides

wliich could not be permanently used as farm land and pay

taxes, must revert to the Government, unle.ss the nominal

owners planted them with trees. Then regular title deeds

would be given, with all rights secured, and the planted

hills would be free of all tax for a number of generations.

In con.sequence the hills were soon covered with fir, silk-

worm oak, and other trees. The villagers have plenty of

fuel from the undergrowtli, and the valleys are growing

riclier han'ests. Japan might do well to follow this ex-

ample, in her government of Korea. The Koreans have

used wood as fuel exclusively and for centuries they have

felled the forests and have even dug up the roots, so that

now in rainy seasons the soil offei-s no resistance, and

every year the area of agricultural land decreases,

A Defense of Prejudice

Recently there have a])peared, in contemporary journals,

notices of a book bearing a title similar to that above. We
have not read the book—no defender of prejudice would

ever stop to read a book before expressing an opinion of

it—but to ns the idea appears excellent. Prejudice is com-

monly reckoned as a vice, but, to paraphrase Stevenson,

tiie wise man may well hesitate to draw the line between

vice and virtue. We dare affirm that if such a line can be

drawn, prejudice will be found on both sides of it. In

so far as prejudice is a vice it is not an ugly one. To be-

lieve that the antagonist is a poor sort of fellow with no

redeeming feature; that the otlier side of the case has not a

single good argument to sustain it ; that any other metho«1

than the one advocated will result in disaster, is a vice, but

a full-blooded, human kind of vice, that is easily forgiven.

And the belief that our country is the best place in the

world to live, our city in some degree the be.st in the conn-

try, our employment the most useful and honorable, and

our own people the best there are, is a virtuous prejudice

out of which fidelity and devotion grow. It is curious that

the philosophers, Epictetus, and all the rest, have held be-

fore us as an ideal the calm judicial temjierament that in

real life often proves cold and unattractive. Many of the

most useful, best loved, and best hated men of the ages

have bristled with prejudices; and the man who claims to

be free of prejudice usually has a prejudiced view of his

own excellences. If he is honest with himself eTery man is

a defender of prejudice.

Institute Clianges

At a joint meeting of the Council and Board of Directors

of the American Institute of Mining Engineers, in New York

last month, a set of regulations for the formation of local

sections of the Institute was adopted and the applications

from San Francisco and New York for pennission to form

local sections were granted. The most important features

of the regulations governing local' sections are that they

must consist of at least twenty-five members, and that all

(lie membei-s of the Institute who reside within the terri-

tory of the section shall be membere of the section, which

shall include no others. The Institute may contribute to-

ward the support of its branches and papers presented be-

fore the sections shall be the ]iroperty of the Institute.
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The formation of sections is a most commendable innova-

tion. In agriculture it is custoinaiy to carefully cut away

all the shoots about the base of the main stem of a plant,

so tliat the strengrtli of the roots may be concentrated into

a larger growth of the single stem. But the agricultural

analogy does not hold when applied to scientific societies.

A better analogy is with politfcs, where each local organ-

ization serves as a stimulus to gi-eater interest in national

questions, and it can not be doubted that the influence

exerted by local branches of the parent society will be for

the good of both.

The suggested change of name of the Institute to in-

clude metallurgy should receive careful consideration. At

the time of the founding of the Institute metallurgy was

so little developed compared with the jiresent that it was

naturally not included in the name chosen. At the then

recently formed Columbia School of Mines metallurgy was

taught by Thomas Egleston, who was also professor of

mineralogy. Now in our schools, metallurgy constitutes a

separate department, often a sejiarate course, and its litera-

ture is more voluminous than that of mining. Logically

mining and metallurgy should be treated separately, since

the one is ba.sed upon physics and the other upon chemistry.

But an old and well known fimi does not change its name

every time a new partner is taken into the business, for

obvious reasons; reasons that may well apply to the case

of our Institute. From the fact that metallurgy by nature

lends itself more easily to scientific experiments and dis-

cussions, it has always received its due share of space in

the Transactions, and it may well be questioned whether

it is now worth wiiile to signalize in the proposed manner

a change that has been the slow growth of years.

National Problems

In liiH able and thoughtful discussion of the rights and

duties of the individual. State, and Nation, in the use and

consen'ation of mineral resources, Mr. J. A. Holmes has

touched on many things that can with g^at profit be given

serious consideration by our readers. That the needs of

the Nation will increase much faster than the rate of in-

crease of population can scarcely be over-emphasized.

The ordinary citizen of today not only has, but demands,

utilities and conveniences that were undreamed of by his

great-grandfather. Tlie daily wage of a laborer now en-

ables him to command tlie ser\ices of railroads and tram-

ways, steamships, telegraphs, telephones, electric and gas

iight and power, printing pres.ses, and a host of other in-

<lustries that spring directly from tlie loins of mineral pro-

duction, in a way that would have appeared incredible even

a generation ago. Take a concrete example. In so high a

type of civilization as the Chinese people enjoyed before

the introduction of foreign devices, a few decades since,

the needs of the people made necessary a production of not

more than one pound of iron per capita per year. The

present needs of the American people make necessary, for

-domestic consumption, a yearly per capita production of

approximately 675 pounds of iron. No more striking il-

lustration of the relative utilities and conveniences now

available to the average citizen of the two countries could

Ije desired. How much the needs of our population are

likely to further increase is dilTicult to say. This much is

certain from past experience; we cannot hope to decrease

our needs, but we are a.ssuredly decreasing our ()resent re-

sen-es. This does not mean that it is necessary to be de-

spondent over the future. Great additional reserves can be

added to those existing by improvements in methods that

will make availalile what is now useless. The skill of man

has always been adequate to his needs, and it is not too

•much to believe that it will continue to be. The problems

need, rather, adequate prevision. Our national life now

moves with such express speed that its leaders must scan the

future closely, just as an engineer keeps keen watch ahead,

so that he may shut off steam and apply the brakes long be-

fore an obstacle is reached. The history of civilization is a

history of achievement by mankind of what had been deem-

ed impossible. With sufficient thought for the morrow it is

safe to believe that our future is well assured.

A feature of the address which is likely to draw forth

discussion is the suggestion that unlimited combination

may be permitted, and that it might be feasible to allow coal

to be mined and sold by a single corporation under national

supervision as in Gemiany. The temper of the American

peojile is not such as to readily allow the introduction here

of methods of government that chafe even in Germany, and

the problems which such a suggestion give rise to are many

and perplexing. In engineering problems we have data to

guide our action; we can, as Ostwald says, prophesy. If

we construct a dam in a gorge we know from experience

what will result, we know how strong to make the dam, how

to construct the canals and conduits, how much water to

distribute to the different tracts; we can even prophesy

with reasonable accuracy the total cost of the work and the

probable yearly profit from the enterprise. But when, for

example, the Supreme Court orders the dissolution of a

great corporation which has enjoyed a monopoly of the pro-

duction of a necessary commodity, or when it is proposed

to combine into a single corporation all the producers of a

useful metal, no one can prophesy as to the cost and re-

sults of these undei-takings. No one knows, no one can

know, what would have been the history of the develop-

ment of the petroleum industi-y had it been left in the

hands of numerous independent producers. The scientific

way to find out would be to go back and make the experi-

ment under otherwise identical conditions. Obviously this

is impossible. We can not apply the scientific method as

yet to industrial conditions, enthusiasts to the contrary not-

withstanding. So in proposing sweeping industrial changes

we can not iirophesy, we can only guess. In the experience

of the engineer, guessing is always risky and often dan-

gerous.

Among the features of Mr. Holmes' argument that should

meet with unqualified approval another must be men-

tioned. Not many years ago the elective system was intro-

duced into college curricula with great acclaim. Now the

experience of yeai-s shows that the undergraduate is not,

after all, the best judge of his own needs, and means have

been provided to afford him guidance and to prevent his

too complete disregard of what the experience of othei-s

has gone to show. Only the naked savage can enjoy per-

fect liberty. With increase of civilization comes increasing

restraint, necessary to secure the greatest good to the great-

est number. It is natural that the individual should chafe

at restraint; it is none the less necessary that he be placed

under it. The recent statements by E. H. Gary before the

Congressional Investigation Committee are of great interest

in this connection. He emphasized the importance of pro-

tecting the people against imposition by great combinations

of wealth, and stated his belief that enforced publicity and

governmental control of corporations, even to the extent

of governmental control of prices, is both necessaiy and

desirable. An enlightened individualism will in the end

secure the greatest aggregate good, but we must guard

against an excess of individualism and a deficiency of en-

lightenment. The basis upon which Mr. Holmes founds

his argument for a stricter observance of duty by indi-

vidual, State, and Nation is a sure one, and the mining

profession may confidently expect from the Bureau of

Mines influence that is potent and achievement that is

noteworthy in the development and use of our mineral

wealth.
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Individual, State, and National

ts in Mineral ResourcesRights

By J. A. Holmes

•The very abundance and elieapuess of American re-
sources has developed a habit of waste which is a great
menace to our future welfare. The waste of the past and
present, and the rapidly increasing needs of the present
and immediate future, entail on us a still greater obliga-
tion to strive for the highest possible efficiency in the
future mining and use of our mineral resources. All un-
scientific or inefficient use of resources is waste, and the
most important factor in the movement for the rational
conservation of our resources is the fact that the seem-
ingly necessary waste of today may become the avoidable
waste of tomorrow.

One of the facts which is to our national discredit in
comparison with other countries is that the statistics of
men employed in mining operations in the United States,
show that the percentage killed in our mines is three
times as great as that in most other mining countries.
I am glad to be able to report that, whereas, during the
three years from 1905 to 1908, the death rate in our mines
increased not less than 30%, during the three years that
followed this, the death rate has decreased nearly 30%.
There is still great need of impi-ovement. In our mines
during the past ten years, more tlian 30,000 men have been
killed, and more than 100,000 have been injured ; and many
of those injured have been maimed for life, through the
lack of prompt and suitable treatment. But the movement
for better conditions is under way. The operators and the
miners are co-operating with the State inspectors and
National Bureau of Mines in a determined effort to make
American mines as safe as those in any other country.
Miners in every part of the country are being instructed
in the methods of preventing mine disasters, and of res-
cuing the injured, and of caring for the injured so they
can be properly treated by the physicians. Government
rescue cars with trained experts are traversing the mining
camps in every part of the country, and every effort for
the betterment of conditions that is being made by the
Federal and State Governments is finding hearty response
and co-operation on the part of the operators and miners.

Investigations into the causes of mining accidents by the
Federal Government, the enactment of better mining laws
among the several States, increasing activity on the part
of State mining inspectors; best of all. greater safety pre-
cautions on the part of the operators and miners, and the
development of a strong, earnest spirit of co-operation
between the mine owner and the mine workers, all give
promise of a serious, general effort to make mining in
the United States safer and more creditable from a human-
itarian as well as from a business standpoint.

Let us, therefore, consider briefly some of the rights and
duties of the individual, the State, and the Nation in
utilizing our mineral resources. In the past the individual
has been the factor of incalculable value in the development
of the world's resources. As an explorer he has discov-
ered new countries; as a prospector he has discovered the
new deposits of mineral wealth; as a miner he has devel-
oped these resources, and made them valuable for use in
the industries and arts. And when the undertaking has
proved too large for a single individual, he has associated
with himself other individuals, and the corporation thus
organized has can-ied the work forward.

In the aggregate, probably, for every dollar taken out
of the ground by the explorer, the prospector, and the miner,
a dollar or more than a dollar has been expended by them!
Nevertheless, the lure of gold has led them forward as
explorers, prospectoi-s, and miners; and the hoiie of profit
has carried them forward despite all discouragements and

Portion of Commencement address, Missouri School ofMines, May 2&.

failures. Nor have the benefits resulting from their work
been limited to mining operations. They have paved the
way; they have been followed by the farmer and the manu-
facturer, and thus they have not only opened up, but they
have developed countries and continents.

But if the individual has accomplished so much through
his efforts, then why should the public today become dis-

satisfied with the aiTangement and ask to have new laws
enacted; new regulations adopted concerning the relations

of the individual and the public. It is because the indi-

vidual has been wasteful in his methods. He has claimed
the right of supreme ownership of the mineral resources

which he discovered, even though these resources may have
required millions of years for their creation; they may be
indispensable to the i)ublic welfare; they may be the only

supply available for this purpose within reasonable reach;

and the individual claimant has done nothing toward their

creation or their inherent value; and his claim to owner-
ship may be only that bailed on discovery or purchase for

a palti-y sum from some other jiei-son who made the dis-

covery, and who was willing to dispo.se of his supposed
birthright for a mess of pottage. He claims the right to

mine those resources as he chooses, even if his methods
involve enormous waste. He declines to recognize the claim

of the public that the people are the supreme owners of
these resources, and that the individual holds them in trust

for development with profit to himself, but keeping the

j)ermanent welfare of the people steadily in view.

The life of the individual is admittedly short. His plans

and ambitions relate to tein)>orarv purposes and present

profits. Generations of individuals come and go; the State

alone is perpetual ; and the State must safeguard its own
future. In the past the chief idea of the State has been,

and naturally .so, to encourage individual effort; and with

this in view, it has explored and published reports on its

material resources. Material development ha.s always been

and must continue to be. an ini))ortant basis of the State's

growth. This jiresent develoi)ment of resources is the

motive that has genei-ally led to the establishment of State

geological surveys and State mining s«'hools ; and great good
has resulted from the efforts of the State along these lines.

The exploration of hidden or unknown resources in differ-

ent parts of the State and their advertisement to the world

through jiublications and geological reports has brought

in new capital and additional settlers; has led to a wise

use of home capital and labor, and has otherwise brought

growth and prosperity to the State. However, this is

usually related to the present development, without special

reference to the future.

In caiTying out its new puri)ose and new duty, the State

must not only encourage present development, but must
safeguard its future progress. This does not mean that

the State should clieck development by endeavoring to save

for the future what the citizens of today need for their

own use. It means that the citizen of today, in the use

of this material, while he has the right to use what he

needs, has no right to waste or misuse that which he does

not now need, but which his children and his children's

children will need hereafter. He has neither created nor
can he add to these resources, nor can he replace them
by others when the pi-esent supply has been exhausted. He
can and should, therefore, mine, prepare, and use these

resources with the least po.ssible waste, and with the great-

est possible efficiency. It is the duty of the State to see

that this is done.

And the State lias a right to safeguard its own future,

or. as the Supreme Court of the United States has i-ecently

expressed it, "Tlie State as guardian of the public welfare
possesses the constitutional right to insist that its natural

advantages shall remain unimpaired by its citizens." In
the developing and carrying out of this purpose, it is nec-

essary and proper that the State should employ its own
engineers, chemists, and geologists; that it should establislt

and support its own mining schools, with a view to training

its citizens how to mine and utilize resources with srreatest

efficiencv and least waste.
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The geologist and the engineer in the einph)y of jmvate
eajjital must primarily regard pi'esent profit. Any otlier

policy on his part has usually resulted in his seeking other

employment. But the geologist and engineer in the employ
of the State nuist give iirimary consideration to the public

welfare, and the |)ublic welfare requires that, while in the

development and use of material resources present profit

cannot be neglected and must not be made impossible, a

way must be found of using these essential resources with
mininnim waste; in order ihat. while not ])reventing profit

today, the resources not needed today may lie saved for the

needs of tomorrow. The needs of neitiiei- the individual,

the State, nor the Nation will be curtailed; on the other

hand, these needs will in tiie future increase with the extent

and the variety of our industries; they will increa.se even
more rapidly than our population.

Furthermore, the ])resent generation has botii the power
and tlie right to u.se these resources, in so far as it will

use them efliciently. It has the right to u.se as much of
these resources as it actually needs, but in each State, as

in each country, there is but the one supply of mineral
resources, and when this one supply is gone, there is no
other supply to take its place, except the supply that may
be brought in from other countries and for which due trib-

ute niu.st be paid. Whether we consider the resources of
a great State like Mis.souri. or of the United States as a

whole, there can be no doubt as to the fact that, measured
in terms of the life of the State, or of the Xation, we
shall, while the State and the Xation are yet in their in-

fancy, e.xliausl the e.xisting supply of these resources, unle.ss

we use them in the future less wastefully than we have
been doing in the past.

At the same time, we may as well understand that the

individuals of this generation will not mine, extract, or
use tnineral resources in such a maniu>r as to entail linaiicial

loss on themselves in order that the supply may he left

for the u.se of future <;enerations. There will Im- no min-
eral industries without profit to those who engage in them.
Any consideration of the doctrine of conservation of re-

sources for the benefit of future generations must give

equal consideration to the doctrine of reasonable compen-
sation for those who have capital to invest. Investors are

entitled to a rea.sonable retuni on their capital, and a man
who has labor to invest is entitled to profit from it ; I)ut

neither private gain nor jiublic greed should be allowed to

destroy a nation's liberty, or those resources essential to

a nation's life. In considering the rights an<l the duties
of the Kation in the development and use of its mineral
resourees, we need not. at this time, discuss the constitu-

tional relations tetween the States and the Federal (iov-

ernment. I grew up in a State where the men spent much
of their time di.scu.ssing the relative riglits of the States

and the P'ederal Governnient. It is high time to give more
thought to questions of <luty. rather than questions of
rights. The great purpose which we sluuild now keep in

view is that of the permanent welfare of the people of
this ef>untry. Constitutions are made by and for the [leo-

ple, not the people for the constitution. '-Wliat are con-

stitutions, anyhow, among friends?"

For convenience in administrative alTairs, our forefath-

ers, in framing the constitution, a.ssigiied cctlain local duties

and rights to the .several States, and to the Federal Goveni-
ment certain other duties and rights pertaining to inter-

state, national, and international functions. The police

supervision of mining ami metallurgical operations un-

doubtedly comes within the province ami fun<'lion of the

State; but the products of the mine make up more than

half the interstate commerce of the countr-y; they now con-

stitute a large, and will hereafter constitute a nnicli larger,

part of our international conunerce; and neither the inter-

slate nor the international commerce can bo carried on

without them. They are inseparably associated with the

general welfare—whatever that means—f)f all the people.

The coal and other raw products of certain States are essen-

tial factors to the convenience and comfort of the peo|ile

in many other States. They are also essential to the manu-
facturing enterprises in all the States. The ]>hos))liates

produced in three States are essential elements in fertilizers,

now considered necessary foi- crops in all parts of the

coinitiy. The coal and the steel from certain States are
indispensable factors in the transportation of our mails
and in the movement of our army and navy, and other
national functions.

The Federal Goverinneiit, therefore, has both its rights,

and duties to perform; and the important question is not
how^ we can avoid the conflict of rights between the Fed-
eral and State governments, but how each can do its duty
in behalf of the wise development of mineral resources,,

and this without delay or unnecessary duplication of effort.

Whate\er may be said of the duties of the Federal Govern-
ment in behalf of agi-icullural industries, may be said with

equal and even greater force concerning its duties and its

efforts in behalf of mining industries. In agriculture we
have recurring crops coming with the returning seasons.

Of our mitieral resources we have hut this one supply.

There are many needed inquiries and investigations

which, if conducted by each of the several States, would
lead to large, unnecessary duplication in co.st and effort.

These m^y be conducted by the Federal Government for

the benefit of the people in all the States. There is a large

amount of educational work which the Federal Government
should do in behalf of tlie mining industry along lines

similar to educ-tional efforts in behalf of agriculture. At
evei->' jioint where the mining industry touches the inter-

state and international commerce, the guiding and helpful

haiul of the general Government should be applied. Na-
tional and State governments should co-operate to help

the individual in the proper development of mineral re-

.sourees and should be careful not to hinder iiis efforts, ex-

cept when these efforts are not in accord with best public-

interest.s.

Fiv)in time to time it has happened that drastic State-

legislation has for the time being sei-iously crippled—and
uinieces.sarily so—certain branches of industry; aiul today

the proper development of mining industries is hampered
in many respects because of the lack of uniformity in

legislation in the different States. Furthernlore, both State

and National legislation may retard (he proper development

of mining by preventing the needed co-operation among
individuals with a view to reasonable increase in the price

of mineral products—an increase in price necessary to the '

introdiu'tion of such mining methods as will safeguard the

lives of the miners and prevent the waste of essential re-

.sourees. In all these efforts for the betterment of the min-

ing' industry, there should be hearty co-operation between

the Federal Government dealing with the broad general

problems of value to the entire country, the States dealing

with inoblems more or less local to themselves, and the

private coi-poiations dealing with still more local or indi-

vidual pioblenis. Thus we shall have greatest efliciency, and

largest residts, at least cost.

I see no objection to any combinations of persons or

capital or holdings or mineral ))ro|)erties f'oi- operative pur-

poses. Experience and reason both indicate that such com-

biimtions may make for stability of business, for economy

and etliciency in jiroduction. foi' lessening the loss of life,

and les.sening the waste of resources. I even connnend for

earnest consideration in this country the German system

by which nearly all of the coal |)i'oduced in that country

is .sold \mder a single syndicate dealing direct with the

purcha.ser and consumer, without the aid (and without the

added cost) of the middle-man and his advertising agencies,

this coal being sold at uniform prices which are reasonable

and fair alike to the producer and the cnnsuiner, and fur-

liish reasonable safeguards of the public intei-ests as to the

saving of life and prevention of wa.ste. In the future min-

ing and preparation for use of iiniiortant American re-

sources, it is not so much these ijuestions of combinations

of capital about which we need concern ourselves, as it is

that of ultimate eontroh We must .see that the people of

this count i-y exercise their supreme right and duty in re-

quiring that these resources be utilized in sucli maimer as

will best |)romote the peniianciil welfare of the citizenship

of this Xation.
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Operation of the Goldfield

Consolidated Mill

By J. W. Hutchinson

(Concluded from page 719.)

Concentrate Treatment.

Up to June 1908 very little progress had been made in

evolving a process for treating the high-grade concentrate

which would be produced at the mill. This product

from the Combination mill of tliis company had been

shipped to the smelters until J. H. Mackenzie assumed the

management. The freight and treatment charges were so

excessively high at that time that he decided to store the con-

centrate, pending the solution of the problem of treating

it. The reports to the management by the former metal-

lurgists of this company stated that roasting would be

necessary for economical treatment, although the results of

the tests made did not prove conclusively that tiie concen-

trate could be treated successfully in this way.

As can be seen from the flow-sheet on p. 68t), concentra-

tion follows tube-milling. Roasting the -200-raesh concen-

trate, containing 30% sulphur and 20 oz. gold, t<j put it

mildly, seems dangerous. In addition, i-oasting is not neces-

sary. Much of the \isible gold in the ore from this com-

pany's mines, although apjiarently free, is so coated that

it cannot be recovered by ainalgaijialion. and is (uily slowly

soluble in cyanide solution. Duiing the summer of 1908,

when engaged in experimental work on the concentrate, an

acid wash was applied for the purpose of removing this

coating, in order to amalgamate the coarse gold if pos-

sible. It was found that this acid wash did remove the

coating, and that much more gold could be recovered by

amalgamating the concentrate after an acid wa.sh had been

applied. It seemed probable from this result that cyanida-

tion of the raw concentrate would be facilitated by the

same process, since it was not reasonable to suppose that

only the coarser particles of gold were thus coated. Experi-

ments were made on a laboratory scale and the results were

astonishing. Apjiro.xiniately 90% of the gold in 20-oz. con-

centrate was dissolved in 8 lir. contact with a 4-Ib. solution

of cyanide, after a [jreliminary acid wa.sh. The results

were corroborated by larger tests, and were so encouraging.
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tlie QianagenieiU lea^^ed the old Kinkead luill for the pur-

pose of treating the acciuuulatioii of concentrate from the

Oombhiation mill. During the summer of 1908 approxi-

mately 300 tons was treated and yielded 94% of the gold

content, at a cost which maile it seem advisable to build a

plant of similar type at the 100-stamp mill. It was found

during experimental work, that the solutions became inert

after S hr. contact, and that it would be necessary to remove

them and re-treat the concentrate with a .solution freshly

])recii)itated and freed of reducing agents. As originally

designed and operated, the process of cyanide treatment

after the acid wash consisted in agitating for 8-hr. periods

in Pachuca vats, passing the pulp at the end of these

periods through Dorr continuous thickeners; the clear over-

flow passing to the precipitating department and the thick-

ened pulp to a second Pachuca vat, wheie a regenerated

solution was added. This arrangement proved expensive,

since it necessitated pumping the concentrate each time,

and was abandoned. The process in use now consists in

agitating the concentrate for 8-hr. periods, and settling and

decanting in the Pachucas, and is vei-y satisfactory. During

(he first year's run, nim'h difficulty was experienced in

evolving a mechanical stirrer for the pulp during the acid

wash and the subsequent water washes. The sketch on the

preceding page gives the details of the present arrangement,

whicii is very succe.ssful.

The concentrate from the mill gravitates through wooden

launders to four 48 in. by 16 ft. amalgamating tables. The
la.st section of these tables is eovei-ed with carpet for re-

moving the coarser iiarticle¥ of gold, which do not amal-

gamate. The recoveiy by the coml)iiied |)rocess of amal-

gamating and carpeting amounts to a|>i)roximately .35% of

the value of the concentrate, or 25% of the value of the

ore. Of thLs amount, 10% is contained in the carpet con-

centrate, which is briquetted with the precipitate from the

cyanide plant, and supplies the necessary- sulphur for mat-
ting the copper in it. The pulp from the plates runs to

three 10 by 20-ft. redwood collecting and agitating vats,

fitted with the above-described adjustable stirrer. When a

charge is being collected, the vertical shaft is pulled up by

means of the chain-block, so that there is no difficulty in

starting it up. liach vat holds one day's run, amoimting

at present to 50 tons of diy concentrate. After tlie chai-ge

has been collected, the water is decanted, leaving a pulp

containing approximately 50% moisture. The agitator is

started up and gradually lowered until the whole charge is

in motion. To this is added ()()°B. sulphuric acid in the

proportion of 20 lb. per ton of concentrate, and agitation

continued for 8 hours. The vat is then tilled with water,

after which the agitator is shut off and I'aised, and the

charge allowed to settle. The clear solution is decanted

and runs to a special tank in the mill, is neutralized there,

and used in the mill for crushing purposes. Two more
water washes are added in like manner, equivalent to 6

parts by weight of water per ton of dry concentrate. The
last water wash is decanted as closely as possible to avoid

subsequent dilution of the cyanide solution, lime added in

quantities to raise the alkalinity to V2 11>- i" terms of CaO,
the agitator started, and when the charge is in motion, 1 lb.

of lead acetate pei- ton of concentrate is dissolved in watei'

and added to the pulp, which is kept in motion until time

to pump to the Pachucas.

It has been found most necessary here not to let the con-

centrate be in contact for any length of time with a weak
solution of cyanide. For this reason the amount of cyanide

i-equired to bring the solution on the charge to 4.5 lb. KCN
per ton. is flret dissolved in the Pachuca agitator and the

charge pumped into this. Exactly what effect a dilute

solution of cyanide has on a heavy sulphide ore is not

known here, but that the effect is deleterious has been

demonstrated beyond question by the following results. In

order to avoid the small mechanical loss of cyanide due to

neutralizing the concentrate with milk of lime, it was
decided to slack the lime with solution from the mill. This
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was done, and titiatiou of the solution in the neutralizing

tank showed a content of from 0.2 to 0.3 lb. KCN per ton.

This practice was continued for nearly two weeks, with the

result that the assay value in the tailing was doubled. Im-

mediately on discontinuing- the KCN solution in the neu-

tralizing tank, the extraction came up to normal. This has

been tried on different charges since, with the same result

each time.

The same effects have been noted wlien treating a heavy

silver .-iulphide ore which had been crushed in water, anil

then transferred to the strong solution in the agitatoi-s.

When this same ore was crushed in the mill solution, and

allowed to stand in the dewatering tanks in dilute cyanide

solution, before being transferred to the agitators, the ex-

traction was materially reduced and the strength of the

solution used for agitaling had to be increased in order to

approximate the same results obtained by cyanidation after

cru.shing in water. It is not to be understood that crushing

silver sulphide in water is believed to be the most econom-

ical plan for low-grade ores, but the instance is cited to

show that contact with a weak solution of cyanide is dele-

terious to the treatment of concentrate and ores containing

large quantities of sulphides. At the end of the fourth

hour, in alternate periods, ))eroxide of sodium is added to

the charge, which increases the activity of the solution and

reduces the time of treatment. One-tenth pound lead acetate

per ton of dry concentrate is added to each solution at the

beginning of the period.

, The accompanying chart, showing the extraction graph-

ically by periods, is representative of the various conditions

Honrs 6 16 24 52 -tO 48 68 84 73 BrCy

KXTUACriON CHART, IIOLDFIKLII CON SOI-lDATKl).

and grades of concentrate. Fcu' two years the extraction

of gold from' the pulp in the I'achuca agitators has averaged

93%, and the total extraction by amalgamating, carpeting,

and cyaniding has averaged 95.2.'! per cent.

A Kelly filter-press (type B) containing 400 s(i. ft. of

filter surface is used for filtering tlie concentrate. It was
found necessary to set this nuu'hine at a much greater in-

clination than is re<|uired for ordinaiy slime, since the heavy
pulp has a tendency to i)ack in the bottom of the cylinder,

which prevents the carriage from running out freely. The
labor of one operatoi' and two tran.mers is required to filter

and dispose of 50 tons of concentrate in. 8 hours. On this

material the capacity of the Kelly press is e(|uivalent to

7.")0 lb. concentrate and 1200 lb. .>;olution per square foot

of filter per day of 24 hours.

The cost of cyaniding the concentrate is as follows

:

Labor .$0.93

Supj)lies 4.44

I'oAver 0.48

Total .$,5.a5.

Sl-JI.MAHV OK RkcOVKKV ANIi T'oST

1911. 1910. 1909.

Recovery: % % %
By amalgamation 17..')5 l.'i.SS 10.6a
By concentration 5.3.93 56.80 49.20
By cyanidation 22.56 22.03 32.80

Total 94.04 94.27 92.60

1911. 1910. 1909.
Cost per ton milled

:

% % %
Crushing-conveying 0.040 0.07] 0.053
Sampling 0.003 0.021
Stamping 0.1.34 0.174 0.195-

Elevating-separating 0.022 0.023 0.021
Chilean milling 0.097 0.095
Tube milling 0.177 0.187 0.206:

Concentrating 0.057 0.059 0.062
Amalgamating 0.025 0.033 0.05»
Neutializing 0.045 0.046 0.046-

Settling 0.053 0.055 0.055.

Agitating 0.604 0.561 0.503
Experimental 0.102 ....

Filtering-di.scharging 0.068 0.084 0.093
Assaying 0.046 0.045 0.063

Precipitating 0.074 0.110 0.120

Refining 0.098 0.183 0.203

Water service 0.098 0.112 0.110

Surface and plant 0.007 0.011 0.015

Steam heating 0.056 0.032 0.023

Watchmen 0.042 0.049 0.031

Storehouse and office 0.022 0.028 0.027

Stable 0.004 0.004 0.005

Lighting 0.021 0.018 .0.019*

Superintendence 0.062 0.067 0.082

General expense 0.012 0.012 0.009'

Mill fools 0.002 0.003 O.Oa^

:Mechanical department 0.001 0.004 0.008'-

Electrical dei)artment 0.034 0.026 0.007

Return water service 0.010 .... ....

Fire loss (machine shop ) 0.026 ....

Mill total . . .

.' 2.013 2.131 2.040-

Concentrate plant total. .. 0..381 0.312 0.276

Total, mill and cone, plant 2.394 2.433 2.316

•Mill operation 1.859 1.828 1.820

*Mill repairs 0.154 0.283 0.220

•Concentration plant operation. 0.371 0.298 0.256

•Concentration plant repairs... 0.010 0.014 0.020-

•Included in the above but given for additional infonna-

tion.

On the preceding |iage is given a chart of the power-load

analysis by toiniage which is sufficiently self-explanator>'.

This is the chart mentioned upon page 617, where the cost

of the average power load. 1.73 hp. per ton milled, is given

as 32c. per ton.

.\^ KKi) AND vvuiTK soLUTiox for writing on blue-prints

may he made by a crystal of potassimn oxalate, about the-

size of a pea, in an ink-bottle full of water. This solution

will give white lines on blue-prints; other potash soliitions

are yellowish. If this shows a tendency to run, owing to

its too great strength, add more water and thicken slightlv

with mucilage. Mix this with red oi- any other colored ink.

about iialf and half, and writing may be done on bine-prints.

in colors corresponding to the inks used.
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Amalgamation on the Rand

By W. E. DOWLING

*It is t'ouiid that the present increased use of tube-mills

for re-crushing enables so coarse a screen to be used in the

stamp-mill that amalgamation of battery pulp becomes an
impossibility owing to the scouring action of the coarse pulp
upon the mill-plates. This necessarily leads to the removal

of the plat«s from the .stamp-mill in such eases, and a con-

sideration of the following possible alternatives represented

graphically in the corresponding diagrams

:

A. Amalgamation of the tube-mill pulp by one set of

plates, and the overflow tinal pnlji by another set, as at the

Randfontein Central and Knight Central.

B. Amalgamation of the tube-mill pulp only, as- at the

Simmer & Jack, Simmer Deep-Jupiter, and the various

South Randfontein mills.

C. Amalgamation of the mixed pulp after re-grinding

of the coarse ])ortion by tube-mills, as at recently erected

plants.

After the failure of various efforts to eliminate tube-mill

jilates. it may now he accepted that there is general agree-

-w* ^ui^TvcM/aa^ A«?«rj /

'Mb'AAWMr

^vtP suvAro^

fairly coarse niercuiy and amalgam to escape to the cyanide

plant.

On reference to the sketches, it will be noted thai allerna-

tives A and C have two elevations of the total pulp, plus

the tube-mill pulp, whereas B has only one elevation of the

total pulp, plus the tube-mill pulp. Alternative B there-

fore does not involve any e.xtra charge for re-elevation, and
remains the same as in tlie usual present-day practice, as

represented in sketch D. Unless increased recovery counter-

balances these disadvantages, it is preferable to omit this

additional operation. The use of very coarse battery screen-

ing naturally reduces the amount of metallic gold set free

in the stamp-mill, and where the bulk of the crushing is

done by the tube-mills, tlie quantity of very fine gold which

might reach and overflow the tube-mill cones is correspond-

ingly reduced, as such gold is retained on the tube-mill

plates before the elevation of the tube-mill pulp. Even
where the coarseness of crushing in the stamp-mill does not

preclude the use of plates there, their elimination, when
conditions permit, is followed by the various advantages

above mentioned, and the rendering available as immediate

profit the gold on the plates, which would otherwise not be

realized until the end of the life of the mine. Plates thus

taken out of the stamp-mill may cari-y»from £.50 to £.300

puti> ete^Anif?

A. KAN'I)K()\TK1N' fKSTR.Ar. AKH.VXCKM K\T. C. RKOKXT .ARR.^MiKMKXT. SKVKX I'l.ATKS FOR 'IXJTAl, PUI-P.

^Ulfi ro cyA„,n,

rM^tt STATIOHAAf
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fULf SLCfATOK

H. SIM.MKR A; .JACK ARRAN(iKMKNT.

nient among metallurgists as to the advisal)ility of amal-

gamating the luhe-iiiill pulj), since otherwise considerable

concentration of coarse gold by the classification of both

stamp and tube-mill pulj) takes place in the tulie-niill circuit.

Tube-mill pulp has only to be e.xamined for metallic iron

from the weai- of shoes and dies and from other sources to

illustrate how heavy i)arlicles will pei-sist iti the circuit till

crushed or abraded fine enough to overflow the classifiers.

With efficient tube-mill classification, all but the fine-st

gold released by the stamps is brought into the tube-mill

circuit and recovered on the plates, together with that re-

leased by crushing in the tube-mills. This being the case,

the problem narrows itself down to detennining whether it

is rieces-sary- or advisable to amalgamate the final pulp,

leaving the crushing plant as an overflow of the tube-mill

classifiers. The considerations wiiich enter into this prob-

lem are the e.xlra capital outlay and buildings, tlie capital

locked up as amalgam as .-netting to the plates, the increased

area of amalgamated surface to guard, the consumption of

mercury, the labor of dressing, and the additional elevation

of pulp necessitated by its fall during this amalgamation

process. Vixen if mercun' traps are used at the foot of

amalgamated plates outside the tube-mill circuit for the

pulp overflowing the tube-mill classifiers, it is possible for

I). COMMON

L PULP riCMTOff

AliKAliKMENT. ONK PLATE FOR .) STAMPS AND
5 PLATES FOR 1 TUBE-MILL.

•Abstract from the Journal of the Chemical. Metallurgical,

and Mining Society of South Africa,

worth of gold per plate, according to tlieii- condition, and

in the aggregate this may render some .£20,000 worth of gold

inunediately available in the case of a large mill. The

elimination of the final pulp jjlates, however, can only be

considered safe where good tube-mill classification obtains,

and an equally eflficient cyanide treatment follows. In the

cyanide plant clean separation of sand from slime is essen-

tial, such as is pos.sible witli large diaphragm cones and

continuous sand collection, i)roducing on the one hand freely

leacliable sand, and on the otiier a large percentage of slime

free from coaree sand. With lube-mill classifiers liable to

choking of small underflow outlets and consequent overflow

of coarse sand and gold to the cyanide plant, and with

slimy semi-permeable sand charges, the wisdom of allow-

ing any fine anuilgamable gold to escape from the crushing

plant is doubtful, in spite of the economies above men-

ti<ined. In the case of the Simmer & Jack mill, where there

are plates in the tube-mill circuit only, though the cyanide

residue remains nomial, the amalgam recovery dropped

from 64 to 55% on a 6%-dwt. ore, owing to the fact that

the fine sand and slime overflowing the classifiers is not

amalgamated at all. If necessaiy, and as shown later in

the case of the Simmer Deep plant, finer crushing and larger

relative tube-mill cone area could be employed to increase

the percentage of gold recovery by amalgamation. While

the collected sand is slightly enriched by some very fine

free gold, there is no difficulty in dissolving this and of)tain-
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ing a complete recovery. The popular theory that only

85% of this gold is recovered by cyaiiiding, instead of 100%
by amalgamation, has not so far been borne out either in

the laboratory by residue assays or regular panning of

residues. Any tine metallic gold overflowing the tube-mill

cones is necessarily smaller and more easily dissolved than

the average of partly-encased particles in sand which are

dissolved by cyanide. The amount of line metallic- gold

overflowing the tube-mill cones is much affected by the num-
ber and area of the latter. Where a large ratio of tube-

mills to stamps exists, such gold, more often than not, can

not be detected in the final pulp by panning, or in the sand

before treatment. This is the ease at the Simmer Deep
plant, where, before the removal of the stamp-mill plates,

the total plates in operation numbered 82, equivalent to

5270 sq. ft., of amalgamating area, and the amalgamation

recovery was 56.8% of the ore value. After the removal of

all the stamp-mill plates and the reduction of those in the

tube-mill circuit to 30 stationai-y plates, presenting an area

of 1700 sq. ft., the amalgamation recovery was 57.7%, and

are used, the value of the original slime should be im-

material, as, providing the dissohnng of the gold is satis-

factory, the residue should contain little more than the

ti'ivial amount encased. It is to be hoped that detailed

results and working costs of the recent work in this direc-

tion at the (^rown Mines will before long be laid before nur

Society.

The author is indebted to F. A. G. Maxwell for much in-

formation on regular work at the Randfontein Mines,

where plates are eliminated from the stamjj-mill, and hopes

that he will bring forward his results as a discassion to

this jiaper. In the meantime, it may be said that during

1908, in the four 100-stamp sections of South Randfontein,

when there were amalgamated jilates both in the stamp-mill

and the tube-mill circuit, the average amalgamation re-

covery was 54.46%, and the total recovery 92.06%, whereas

in 1910, when there were plates in the tube-mill circuit

only, the amalgamation recovery was 48.60% and the total

recoverj' 92.94 };er cent.

As mentioned in a note lately presented by the author

A TYPICAL SCEKE ON THE RAND.

the value of sand and slime before and after treatment has

not increased. The total extraction by amalgamation and

cyaniding was 93.4% before and 93.5% after removal of

the stamp-mill plates. There was slightly finer crushing of

the ore in the latter ease, there being 77.6% of - 90 mesh

(0.006 in.) product in the final pulp before removal of the

mill-plates, and 81.0% of -90 mesh (0.006 in.) product

after the removal. Where the ratio is lower, as at the

Simmer & Jack, a trace of very fine gold can be detected by-

panning the final pulp and collected sand, though the assay

value of the sand residue remains normal. The slime is also

enriched, though this may be offset by better washing, due
to the lower percentage of moisture on settlement of well-

classified slime, containing a higher percentage of fine

(-200 mesh) .sand. For instance, assuming tliat 1.5 and
1.8-dwt. slimes are treated, settling to 42.5 and 35%
moisture respectively, by two 4 : 1 washes in both cases, of
which the first wash only is precipitated down to 0.01 dwt.
per ton of solution. With 0.08 dwt. undissolved gold in

the first residue and 0.10 dwt. in the second, the total ex-

traction will be 90.4% (0.114 dwt. total residue) from the

1.5-dwt. slime, and 92.2% (0.14 dwt. total residue) from
the 1.8-dwt. slime. Where Butters or other vacuum filtere

to this Society, it has generally been considered necessary

for the satisfactory amalgamation of the large volumes of

thick tube-mill pulp that the plates should shake. Tracing

back the history of this belief to the pioneer work done by

J. R. Williams on the Glen Deep in 1904, it seems that in

order to prevent the banking of sand on the stationary

plates installed with 10% grade, it was found necessary to

mount the plates on shaking vanner frames. Not only has

the shake been subsequently adopted by all the mines with-

out question, but the number of plates has gradually in-

ci"eased from the two originally installed to five and even

six later. When the Knights Deep had five tube-mills,

equivalent in cubic capacity of shell to 3.91 standard tube-

mills of 22 by 51/2 ft., sixteen shaking plates IOV2 by 4%
ft. were in operation. As there was no convenient space

for more plates when another tube-mill was erected, it was

decided to make the sixteen plates serve. The number has

now been reduced to fourteen. The ratios are:

For 3.91 tube-mills 16 plates= 4.09 plates per tube-mill.

For 4.91 tube-mills 16 plates= 3.26 plates per tube-mill.

For 4.91 tube-mills 14 plates= 2.55 plates per tuhe-mill.

The amalgamation recovery was just as efficient with the

smaller ratio as with the lareer.



June 10, 1911. MINING AND SCIENTIFIC PRESS 787

In the course .of the experiment mentioned in my note,

and after having thoroughly tested the stationary five-plate

system, initiated originally by F. A. G. Maxwell at Rand-

fonteiii, it was decided, on W. A. Caldeeott's suggestion, to

perform tlie whole amalgamation of the tube-mill pulp on

two stationary plates per tube-mill. The Simmer East

plant has three 22 by 5V2 ft. tube-mills. The pulp
of each mill has been regidarly run over two ])lates only

since December l!t, 1910. The dressings have been at six-

hour intervals and the scrape taken (i in. lower than for-

merly. The daily scrapes have been normal, yielding the

amalgam called for. The two plates of one of the mills

were steamed at the beginning of the run and again at the

end of the month's run to detennine whether the yield from
this .source was affected in any way. The previous prac-

tice in this plant was to steam one-third of the total plates

each month, so that each plate ran for three months be-

fore steaming. It was found that one month's run of the

two |)lates yielded more amalgam when multiplied by three,

than the average of the three months of five shaking plates

previous to starting the non-shaking experiments. How-
ever, to be on the safe side, it was a.ssumed that the plates

would not accunnilate steam amalgam at the same rate dur-

ing the second and third months, and it was decided to mul-
tiply by only two and a half. This calculation gave a

figure for steam amalgam just about e(|ual to the average

of the three months of five shaking plates. Adding this to

the daily scrape and other sources the recovery is fairly

an-ived at, and works out at 21.54% of the screen value

and 34.17% of the tailing value, compared with 21 .SO and
.34.04% of the previous five-shaking-plafe period.

To ensure successful and economical work the ratio of

water to solid sluuild he reduced to a niinimun), as not

only df)es this decrea.se the velocity of the stream over the

plate, but the cost for re-elevalion is also less. The volume
of pulp of 400 tons of sand per tube-mill plus 480 tons

of water, allows about 10,000 cu. ft. of pulp per 24 lumrs

for each f)f the two plates, or about the same as |)as.ses over

the plate of a .5-stamp battery with a 9-ton duty per stamp,

and a fi..'i to 1 ratio of water to ore in the screen pulp. The
tube-mill circuit is the only j)art of the crushing plant where

a thick amalgamable i)ulp is available without the installa-

tion and operation of special classifiers for the purpose.

Distribution of the stream acmss the full width of the plate

is also of con.siderable imi)ortance, and may \>e obtained by
u.sing the usual Imix at the hea<l of the plate perforated

with about %-in. holes alimg the bottom of the side facing

down the plate. Tliese holes should be of such capacity that

the i)ulp attains some head in the box. In the event of anj'

of the holes becoming temporarily choked, a further row of

holes an inch or two higher up the front side of the box
will sei-ve to carry over the stream, and still maintain a

fairly good distribution. The fall given to the stationary

plates is 18%. This is the fall arrived at by Mr. Maxwell
and since adopted here. With a fall of 18% it is found

that the minimum percentage of water in the sand is .5.5%,

and it appears that should it be desired to reduce the fall,

the moisture would have to be increa.sed, fall and water

ratio being convertible terms within limits. The point to

be reached in water i-atio and fall is that just short of

banking of the sand on the plate. Even with a low water

ratio the rush of |)ulp over two ^ilates apiiears to the eye to

be too great, but this is not i-eally .so. As long as the velocity

of the imlp stream is such that ])articles in suspension may
come into contact with the plate and not be carried on

mechanically without touching the [date, the gold will be

caught. It might be considered that pulp carrying only

.5,5% of moisture is too thick to allow the gold to sink

through and reach the plate. As, however, amalgamation

has Ijeen proved ellicient with this ratio, it would not ap-

pear tfi be the case. In this connection, it might be men-

tioned that in pan amalgamation the pulp is kept veiy thick,

although in plate amalgamation a fluid pulp was heretofore

considered neces.sary for good recovery. On a stationary

plate there is a tendency for the gold to amalgamate far-

ther down the plate than wlien shaking: there is hence a

liability for the scraping to yield less amalgam and the

steaming more with stationary plates as compared with

shaking plates. In connection with the satisfactory results

obtained in the operation of the two-stationai-\' plate

method, much credit is due to the practical skill and pro-

gressive attitude of A. J. Herald, the Knights Deep mill

foreman, and to his assistant, Peter Wilson.

The removal of plates from the stamp-mUl has had the

good result of introducing on these fields the separaj;e plate-

house. The Homestake mine and the Waihi set the example
many years ago, but the Witswatei-srand has been very

slow in following the lead and accepting the suggestion

made before this Society in 1903 by H. R. S. Wilkes. The
arguments advanced by some mill-men that a plate attached

to each batteiy makes for good recovery due to better dis-

tribution of the pulp by the stamps over the width of the

plate, and that even vibration assists, lack confirmation. It

appears to me that this method is just one of the many
jjraetices taken over from other countries without investi-

gation. Tube-mill plates have now been running long

enough to prove that most efficient amalgamation can be

performed with a pulp sub-divided from a launder and-

distributed over the width of the plate from a box pierced

with holes. Tube-mill pulp carries heavier particels and con-

tains less water than («ther mill pulp, and is therefore a more

difficult pulp to distribute. The advantages of a separate

plate-house are increased miming time, since stamps need

not be stop])ed for plate dressing, and greater attention to

the crushing machinery by the attendants, thus increasing

the cru.shing capacity. Again, better amalgamation should

be obtained by the greater attention to the work by spe-

cially chosen and trained men. The whole operation is

confined to a smaller area and lends itself to closer super-

vision so that the risk of loss by pilfering may be reduced

to a minimum.
In connection with the matter of the method of convey-

ing jiulp the author considers that sufficient importance is

not attached to launders. All launders should be Jis smooth

as possible and free from obstruction at the joints. Of all

material u.sed for the lining of launders there does not

seem to l)e anything better than cement. This pi-ovides an

ideal surface pi'esenting least resistance to the flow of the

pul]) and affording \er\ little lodgment for amalgam and

still less for gold in unamalgamated pulp. On those mines

here, where separate plate-houses* or combined plate and

cyanide extractor houses have been built, the arrangements

have not gone far enougli or else too far. The erection of

ziuc-lathe.s, elevator pumps, and tube-mills in the same

building with the plates and the exti-actor boxes means the

introduction of gangs of men and natives for repairs, other

than those engaged on the gold recovei-y work. If this

machinery is placed in the same building because the

launders nmy cariT gold, then the whole tube-mill plant,

including circuit launders and elevators, should be in-

cluded. The best plan is to include in the building only

such machineiTi' as is actually connected with recoveiy work,

so as to limit the men entering the building to those directly

engaged in the work. The accumulation of amalgam in the

tube-mill launders should be reduced to a minimmn and

the launders should be dosed to i>roteet what does collect.

Prior to the introduction of tube-milling, amalgam was to

lie found in the launders to the cyanide jilant, and some

found its way as coarse particles to the concentrate vats,

entailing loss in the residue. Where efficient tube-mill

clas.siflers are installed no amalgam is found today reach-

ing the cyanide plant excei)t in an imi)alpably fine condi-

tion, since heavy particles of amalgam pass into and are

retained in the tube-mill circuit. There is always a loss

of mercury in amalgamation mainly by abrasion, and where

tliis enters the tube-mill, anuilgamation of the gold liberated

l)y crushing lakes place, Where this amalgam does not

reach the ])Iates it is found in the laundei-s between the

discharge of the tube-mills and the plates. Such impal-

jiably fine mercury or amalgam as enters the cyanide plant

dissolves in the same way as gold, and, like dissolved lead

salts, is either wholly or partly precipitated by soluble-
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sulphides in the working solution, or later in tlie metallic

form by zinc shavings in tlie boxes.

Where plates are eliminated from the stamp-mill the

water ratio may be considerably reduced. Tiie clearing of

a long plate, set at a fall of 9 or 10% by avoidance of

any banking of sand from the pulp, has been the factor

determining the water ratio in the past, and this requires

six to seven parts by weight of water to one of solid using

average battery screening. It has been found that in the

ab.sence h£ mill plates the ratio may be reduced to 4^/2 with-

out serious ill effects provided the mill launders have

sufficient grade to carry pulp of this consistence. A coarse

screen witli less water will give the same result in duty and

grading as a finer screen and more water, water and screen-

ing being convertible terms within limits. The reduction

of water has considerable influence on the cost of pulp

elevation and of running water pumps, the reduction of

weight from 6.5 to 4.5 of water to 1 of .solid being equi\-

alent to about 27%. The saving in power in a large plant

is material when working on the reduced i-atio, and there is

likewise a smaller load on the classifiers and slime collectors.

Thei'* would, however, be no saving in the consumption of

water, as much the same volume is exposed to loss by

evaporation, seepage in dams, and moisture in residue.

Although there is no rule for the area of amalgamating

plates there is no doubt that the number and area of plates

in connnon use is unnecessarily large and when these are

placed in a separate plate-honse the total area may be

materially reduced. The author is of the opinion that nnicli

says the fall of plates varies from II/2 to 3 in. per foot,

and should not be less than 2 or 2^/2 in. A fall of 2 in. per
foot is equivalent to 10.7%, and 21/2 in. to 20.8%, while the

average is 17.75%. Among the advantages due to reduced

area of ])lates are reduced cost of installation and opera-

lion, and especially a reduced cost of mercury; the con-

sumption being in proportion to the area of plate. In the

Simmer & Jack plant the consumption of mercury has been

reduced to one-sixth of the former figure. Where a large

area is expo.sed in amalgamation a pro{)ortionate amount
of gold is taken up to set the plates, and is not available

for realization until the end of the life of the mine. Tlie

gf)ld held by well-set plates may be taken at 1 oz. per .sq. ft.

of i)late. A 200-stamp mill having 40 plates 15 by 5 ft.

will thus absorb 3000 oz. of gold, worth £12,OOo! The
future indicates n reduction of plate area to the point

TURF SHAFT, JOHANNESBURG.

of the amalgam found at the lower end of long battery

plates is largely woj-ked down by amalgamators wishing to

present a miiform bright surface all over the plate. The
old practice was to use plates about 15 ft. long by 5 ft.

wide per battery of 5 stamps, which equals 15 sq. ft. per

stamp. Where, say, one standard large tube-mill for 30

stamps is erected, and assuming that the tube-mill is

equivalent to 30 stamps, five plates of 11 by 5 ft. would

probably bo used. The combined plate area is then

:

30 stamps= (i plates 15 X 5 ft. = 450 sq. ft. = 15 sq. ft.

per stamp.

1 tube-mill = 30 stamps : 5 jilates 11X5 ft. = 275 sq. ft.

= 9 sq. ft. per stamp.

Total for 60 stamji units= 725 sq. ft. = 12 sq. ft. per

stamp unit.

At the Randfontein Central the total plates erected

amount to 9.6 sq. ft. per stamp unit, but it is now pro]iosed

to use only 4.8 sq. ft. per stamp unit, and there is little

doubt that the latter area will be quite sufficient. In the

Simmer & Jack re-arrangement the plate area is about 2

sq. ft. per stamp unit. With the high stamp duties of

recent years the same plate area is doing nearly double the

work it used to do in the past, and is capable of doing a

great deal more. Conversely, in regard to the usual 10%
fall, where this is increased more crushed material with

smallei- water ratio may he amalgamated with equally good
results. H. W. MacFan-en, in his interesting little book.

TUBE-MILLS AND .SLIJIE PLANT, SIMMEK DKEP.

where only the gold too coarse for cyaniding will be caught

by amalgamation. Tliis has jirobably been reached already

in the Simmer & Jack plant, which has now only 18 sta-

tionary plates in the tube-mill circuit in place of the for-

mer 64 battery plates and 30 shaking tube-mill plates. It

will be noted that the Simmer East with plates in the

slami)-mill has retained two stationarj- plates per tube-

mill, whereas the Simmer & Jack and the Simmer Deep-

.hipiter joint plants without plates in the stamp-mill have

each retained three plates per tube-mill. The additional

plate in the last two eases is a measure of safety to deal

with the richer pulp and to have not less than two plates

per tnbe-niill in action during dressing operations. Dia-

E. PROPPSEIJ AKKANHEMENT. THREE STATIONARY TUBE-MIU,

PLATES.

gram E shows a proposed arrangement of crushing and

amalgamating and three stationary plates per tube-mill and

no plates in the stamp-mill, and with safety cones for the

common streams of jiulp overflowing the tube-mill clas-

sifiei-s.

Ix THE manufacture of coke during 1909, more than

$50,000,000 worth of by-!)ro(lucts in the form of ammonium
sulphate, creosote, pitch, and other materials were allowed

to escape into the atmosphere, to do liarm rather than good.

The total value of the mineral jiroducts of the United States

during the past year approximated .$2,000,000,000. The

products which were lost in either the mining or the treat-

ment of these materials nnist have aggi-egatei more than

one-fourth of that, or in value more than $-5(0,000,000.
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Steamboat Mountain, B. C.

Staff Correspondence

Steaiubuat mountain is 35 miles southeast of Hope, near

the headwaters of Ska<rit river. The international boundary

is 45 mi. .south of Hope, and prospecting; has been e.xtended

over the surroundinir disti-ict ; good ore has been found

from 23 miles from Hope, to the l)oundary and in United

States territoi-j-. Some of tiie best discoveries have been

made on Lightning creek, which follows the boundary.

There is much activity in the canij) and the surface indica-

tions are good, but a tinal estimate of the work of the camp
can not be made until later in the summer when the re-

turns for the season's work are in.

Dan (ireenwalt made the first location r>n .June .30, 1910.

from Hope, but easy entry is obtained from Princeton on
the east side.

At Steamboat two companies have towusites, and it is a

question as to which one will get the population. Both
are convenient to the locations in the district. Claims
have been staked in all parts of the district, about 1000 in

all. The discovery claim was at an elevation of 5400 ft.,

and many others are at an equal altitude on neighboring

mountains. The ore generafly is gold-bearing, with an
average value of $15 to $30. but ten miles from Steamboat,
toward Ho])e, a fine vein of galena has been uncovered by
Frank Fritz.

Samples were brought to Vancouver two weeks ago by
reputable mining men and the returns from these were ex-

tremely .satisfactory. From 18 in. of the vein on the prop-
erty of the Steamboat Prospecting Co. the ore ran $60;
another 5 ft. went $2.S0. while another sample was $.537.

HTKAMBOAT .MOU.VTAIN ANIJ THE lI'I'KIt SKA(;rj'. PACK-TRAIN I;K,AVIXO HOPK FOR STEAMBOAT.

ll'PKIi Ti VNKI.. liKKKXWXl.T AM) STKVKNS T>lS(()VKi;V. A PART OF TIIK TF.XT TOWN.

and brougiil ilie news into A'ancouver. Interest was im-

mediately taken in the district, and many locations were

made during the autumn and winter. Many of these were
on the snow, and warning was given by e.xperienced min-

ing men to Ik- on the lookout for those who were offering

these snow locations, in many instances made over other

locations, for sale at $100 each. In Vancouver one man
was oflfered ten of these claims for .$1000. Many of these

sales wore effected, and it is not uidikely that litigation will

follow.

Going into Steamboat the activity starts at Hope. That
town has awakened after outdoing Hip Van Winkle twice

over. Forty yeai-s ago it was in the throes of excitement

because of the Cariboo dis<'overies. and now all the buildings

in the place are crowded and a tent town has been estab-

lished. New hotels are being erected and effort is being

made to take care of the tratlic. Two road-houses, one at

Fourteen-Mile and the other al Twenty-Three Mile, supply
the needs of travelers on the trail. The road is not the

best, but will be improved this year. The best way in is

;i stringer, it is not taken into

being made of the other ore

As this latter may have beei

calculation. Assays are iioi

brought in.

Besides the Steamboat Uokl Mines, the Steamboat Won-
der has good claims on Steamboat mountain, and several

othei-s are being opened up. The Steamboat Central's

property is' on Red mountain, and Fred Whitwell has the

Yellow Jacket there also. On the west bank of the Skagit,

almost opposite. Messrs. Moore and O'Neill and the Steam-

boat Prospecting Co. are preparing to work their claims on

Luckless mountain. Down near the boundary Mr. Webb
and associates, of Seattle, have a promising location and

prospecting is lively.

Steamboat is the last great area of mineral ground in

the southern part of British Columbia that is practically

virgin ground for the prospector. All that remains now is

to prove whether there is gold in the sulphide zone as well

as in the rich surface oxides. The trials of a new camp are

bound to come, but it is expected now that Steamboat will

come through all right.
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Hematite Deposits of the Ozark

Uplift

By Norman L. Ohnsorg

The hematite deposits of the Ozark mountains are gen-

erally situated along the back-bone of a ridge and are char-

acterized by a promontory on the ridge, the orebody being

the cause of this irregularity. The orebodies are in sinks

formed by the leaching. away of the underlying Gasconade

limestone and the bending down of the overlying Roubi-

dou-x sand.stone into these caverns, followed by a leaching

out of this sandstone and deposition of the hematite,

coming from a higher ferruginous horizon. The contact,

when seen near one of these sinks, of the Roubidoux
sandstone and the Gasconade limestone may easily be mis-

taken for an unconformity, the limestone lying nearlj' hori-

zontal, while the sandstone has a dip of 10° or more.

Profits of Mining

Where these deposits are close to the surface they are

mined as open-cuts. The shallow deposits are practically

exhausted and the deposits are now being worked as un-

derground mines by a modification of long-wall retreating

or the caving system. A shaft having been sunk in the

centre of the deposit and drifts run to the extremity of

the orebody at the highest level, the ore is taken out and
the ground above allowed to settle; the next lower level

then being worked, if the thickness of the orebody pennit.

X^
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Concentrates
Most of these are in reply to questions received by mail.

Our readers are invited to asic questions and give informa-
tion dealing wltii tlie practice of mining, milling, and smelting.

/^LASS may be cemented to iron by melting 1 oz. wax
^^ and 5 oz. rosin on a water bath, and adding, with con-

stant stirring, 1 oz. Venetian red, previously well dried.

The mixture should be stiiTed until nearly cool, so as to

prevent the Venetian red from settling to the bottom.

"DUST is removed from instruments by laying them over

night in a saturated solution of chloride of tin. The
rust spots will disappear through reduction. Upon with-

drawal from the solution the instruments are rinsed in

water, placed in a hot soda-soap solution, and dried. Clean-
ing with absolute alcohol and polishing chalk may follow.

TNKS for marking 4rticles of glass, glass slips for micro-
scopy, reagent flasks, etc., are as follows: in black,

sodium silicate one to two parts, liquid India ink one part;
for white, sodium silicate three to four parts, Chinese white
one part. Instead of Chinese white a sufficient amount of
the so-called permanent white (barium sulphate) may be
used.

A SOLUTIOX for water-jackets on gas engines that will

not freeze at any temperature above 20° below zero
(F.) may be made by combining 100 parts water, by
weight, with 75 parts carbonate jjotash and .50 parts of
glycerine. This solution is non-corrosive and will remain
perfectly liquid at all temperatures above its congealing
point.

gCREW connections may be made tight by using powdered
shellac dissolved in 10% ammonia. The mucilaginous

mass is painted over the screw threads, after they have
been thoroughly cleaned, and the fitting is screwed home.
The ammonia soon volatilizes, leaving behind a mass which
hardens quickly, makes a tight joint, and is imperviou.s to
hot and cold water.

gHEET MICA properly dressed, varying in sizes from
IVa in. diam. upward, has an average value of 24c. per

pound. Scrap mica, which includes all sizes below I1/2 in.

diam., sells for about .$14 per ton on the Pacific Coo.st.

Buyers require this material in a fini.shed state, and it is a
serious question whether there is sufficient demand to
justify the erection of a plant.

J^ABELS may be attached to glass bottles by using water
glass (sodium or potassium silicate). Care should be

taten to spread this product on the glass, not on the paper,
and then to apply the pai)er dr>-, which should be done im-
mediately. When the solution is dry, the paper cannot be
detached. The silicate should be somewhat diluted. It is

spread on the glass with a rag or a small sponge.

p^LAKE GRAPHITE commands very good prices if the
material is properly dressed and sized. Crude amor-

phous graphite is used in limited quantities, and it is a
question whether there is sufficient demand on the Pacific
Coast to keep one fair-sized mine in operation. Most of
the miners of amorphous graphite are forced into the
manufacture of pencils, etc., to get rid of their output.

fHE FOLLOWING PREPARATION will remove rust
when already present, and prevent its coming, if the

article is well greased witii it. Melt 5 parts crude va.seline
on a water bath, and mix 5 parts finely levigated powdered
pumice stone into a unifonn nia.'is. To' the half-cooled mass
add one-half part crude acid oxalate of potassium in a
finely powdered state and grind into complete homogeneity.

pLATINUM is easiest recovered from blv.ck sands by
simple washing operations, for it is as easily recovered

as gold and can be caught in the same way, with the ex-

ception that it will not amalgamate unless some strong re-

agent, like sodium amalgam, is employed. Whei-i platinum
occurs with copper or nickel it is finally obtaiHed in the re-

fining of these metals, but the methods employed are com-
plex and expensive and could not conveniently be used
except at a large plant.

"yX/"ORKING DESIGNS and sketches are easily soiled

and rendered unsuitable for further use. This can
be avoided by coating them with collodion, to which 24%
of stearine from a good stearine candle has been added.
Lay the drawing on a glass plate or a board, and pour on
the collodion, as the photographer treats his plates. After
10 or 20 minutes the design will be dry and perfectly
white, possessing a dull lustre, and will he so well pro-
tected that it may be washed off with water without fear
of spoiling it.

TRON AND STEEL may be coated with glass by melting
together 12.5 parts (by weight) of flint-glass fragments,

20 parts sodium carbonate, and 12 parts boraeic acid. The
molten mass is next poured on a hard and cold surface,

stone or metal. After it has cooled, it is powdered. Make
a mixture of 50 °B. of this powder and sodium silicate

(water glass). The metal to be glazed is coated with this

and heated in a muffle or any other oven until the mixture
melts and can be evenly distributed. This glass coating

adheres firmly to most metallic surfaces, especially to iron

and steel.

/^ALCITE veins, like quartz veins, have no essential con-

nection with valuable ore deposits. Quartz and cal-

cite are the commonest fillings of fissures because these

minerals are the ones most commonly deposited from cir-

culating solutions. When these solutions contain valuable

minerals as well, the resulting deposit is very large com-
Ijared with the cases in which it contains workable ore

deposits. In the Cobalt region the minerals occur in cal-

cite veins, but in many other districts calcite veins have n»
particular significance. The fact that there is no ealcite in

the adjacent rock merely indicates that the solutions have
derived their mineral content at a distance.

A GOOD FURNACE JACKET may be prepared in the
'* following way. A piece of asbestos millboard—10 by
4 by % in.—is perforated in about a dozen or more places

with glycerined cork borers, then nicked about an inch from
each short end and immersed in water until saturated; next

the board is bent from the nicks at right angles and the

perforated portion shaped by bending it over a bottle with

as little force as possible. The result should be a per-

forated arched tunnel, resting on narrow horizontal ledges

at each side. Dry this cover in the furnace, after setting

it in position, and pressing it well to the supports. Three

such covers, weighing one pound, replaced 24 fire-clay tiles,

weighing 13 lb., and a higher temperature was obtained

than with the latter.

/^EM-STONES must possess three characteristics to fit

^^ them for purposes of ornament. They must be hard,

so that their brilliancy will not be lost by the wearing away
of the sharp angles and surface of the cut gem. They must

be of uniform color throughout (except some semi-precious

stones, where the difference in color are such as to make
them attractive) ; and, finally, they must have a pleasing

color. In most cases they must also be transparent or

translucent, and free from flaws; though some semi-pre-

cious stones, such as coral and jet are opaque, and in others,

such as aventurine and cat's eye, the presence of foreign

material gives the gem. its value. In gem deposits, diamond-

bearing earth, for example, only a comparatively few of the

stones found have a good enough color and are free enough
from defects to yield cut diamonds of the best quality.

The inferior stones are utilized in a variety of ways.
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Discussion
Readers of the Minino and Scientific Press are Invited to

use this department for the discussion of technical and other

matters pertaining to mining and metallurgy. The Editor
welcomes the expression of views contrary to his own, be-

lieving that careful criticism Is more valuable than casual
compliment. Insertion of any contribution is determined by
Its probable interest to the readers of this journal.

The Editor;

Republic Mining District

Sir—In your issue of May 13, 1911, M. II. Joseph
comments on plate XI of Bulletin No. 1 of the Washington
Geological Sun-ey, and jjresents many interesting facts

concerning the relative importance of gold and silver, with

depth, in the Republic veins; facts largely brought to light

by developments since that paper was written. It may be

worth while, however, to outline tlie manner of securing

the data upon which the figure in question is based. From
the records in the company's office, assays from the four

levels were picked at random by an oflScer of the company
and called off to myself, who recorded and averaged them.

Every assay of the 107 thus secured appears in the aver-

age for the level to which it pertains. The ratios of gold

to silver in ounces for the \arious levels thus appear to

be: Glory Hole, 1 to 1.09; 20.3-ft. level. 1 to 2.45; .3S.')-ft.

level, 1 to 4.19; 5C5-ft. level, 1 to 6.19.

Figure 5 of the same report illustrates a similar con-

dition in the Lone Pine mine. Here the total number of
ounces of silver and of gold derived from all ores extracted

above No. 2 level and the total derived from below it are

used in securing the ratio. The relation of gold to silver

thus secured is as 1 to 5.(j above No. 2 level and as 1 to

8.6 below No. 2 level.

It is noteworthy that most of Mr. Joseph's citations are

from the Quilp-Surjirise vein. On i)age o4 of the bulletin

the following appears : "The Quilp vein has been explored

600 feet on the dip and continues north as the Surprise

vein, while to the south it has not been identified. • • •

Above the 100-foot level gold was to silver as 1 to 12.19,

while at greater depth the ratio was as 1 to 6.08. It will

be noted that this is the reverse of the rale for the camp,
for in all other mines where data were available, the ratio

by ounces of gold to silver decreases with depth. The in-

congruity may possibly be explained by a local concentra-

tion of silver in the upper levels." In referring to the

same vein, Mr. Joseph states that "in February a deposit

of ore was found on the 50-ft. level of the Quilp mine
that was exceedingly rich in silver, from which, in fact,

the finest specimens of native silver ever seen in the camp
were taken."

To me plate XI and also Fig. 5 would suggest secondary

enrichment of silver, but since other lines of evidence sup-

porting this suggestion were not found, it seemed wise to

present only the facts in the report. The Republic deposits,

excepting the New Republic and Princess Maude, are very

tight. This is especially true of the Quilp-Surprise vein,

yet in this Mr. Joseph reports the recent discovery of

native silver, a mineral generally, if not always, of sec-

ondary origin. Evidence of this sort did not appear during

the investigation, but if found to be generally true it should

be taken as jiroof that secondary enrichment of silver has

taken place. Thus if the New Republic vein should be

ex])lored at greater depth and the averages of assays from
lower levels subjoined to plate XI, it might very possibly

show the silver area to close in and continue more nearly

parallel in amount to that of the gold. It would seem
that with recent extensive developments on the Quilp-Sur-
prise vein—developments reaching several hundred feet be-

low the bottoms of adjacent gulches and this below the

level wherfe .secondary agencies have probably been effective

—excellent opportunity is offered for constructing a sim-

ilar figure which woidd combine the relations existing both

within and below the zone travei'sed by the more active

meteoric circulation. Since the Reiniblic deposits are

bunchy, care should be taken to compare only broad avei'-

ages, and those should be from the .some ore-shoot.

In brief, the figures represent relations in two important

mines of the camp, and the statements refer to these figures

and also to conditions said to have been met in other Re-

public properties. Although later developments may mod-
ify the conclusions stated in the report, yet it is firmly

believed that tiiey are connect so far as they go. If applied

to the camp as a whole, I cannot agree with Mr. Joseph

that the ratio of gold to silver has "no relation whatevei

to depth."

Joseph B. Umpleby
Washington, May 23.

Surface Indications of Ore-Shoots

The Editor:

Sir—Lorenz von Schoen, in your issue of May 27. has

called attention to a condition frequently found in the

desert regions. It is not an uncommon thing to find a

well defined vein, consisting principally of quartz, in which

pay-shoots occur, the limitations of which are of surpris-

ing sharpness, the valuable contents, metallic sulphides,

as well as gold and silver, seeming to liave been deposited

in and confined to the sharply defined zone in which they

are found, by some influence difficult to determine, while

the barren quartz continues without any apparent reason

for the difference. Occasionally tliere is inconte.stable evi-

dence that a barren zone has at one time been mineralized,

from which through some process of leaching, the minerals,

both base and precious, have subsequently been dissolved

and carried away in solution to be redeposited elsewhere.

Such places generally give evidence that chemical processes

have been at work, as shown by the porous or honey-combed

condition of the vein material. Often the cliaracter of the

mineral removed may be determined by the shape of the

open spaces left in the quartz or other gangue. This is

particularly true of pyrite. the dissolution of which often

leaves hollow cubes which occasionally contain native sul-

phur, due to the incomplete removal of the sulphur of the

pyrite, which may or may not have contained gold. Gold, W
however, is not always left in thctse hollow places, even

when the original pyrite was auriferous. Pseudomorphs

after various minerals are of frequent occuiTence in these

leached zones, especially limonite replacing pyrite by oxi-

dation. If the original pyrite were gold bearing, then the

limonite is likely to be also, though, like the hollow spaces,

it is not invariably so. Occasionally these limonite pseudo-

morphs are far richer in gold than any of the normal

pyrite that can be found, and this is not so easy of explana-

tion, except upon the theory of 'secondary enrichment',

a condition often occun-iiig. but i-eally little understood.

Equally strange and unaccountable is the sudden termina-

tion of the occun-ence of gold and silver in a vein of

sulphide ore when the sulphides are found to continue

without interruption, although it is true tliat in such cases

there is generally a noticeable change in the character of

the sulphide. I know of an instance in Yavapai county,

Arizona, where a vein 1 to 4 ft. wide has a pay-shoot

cari-ying sul]>hides of iron, copper, lead, and zinc, the pay

in which quits within a foot, the mixed sulphides with

their gold and silver giving place to a vein of solid pyrite

4 ft. wide, but which is almost destitute of gold and sUver,

as well as the sulphides of the other metals mentioned.

In this instance the pyrite. which was granular and loosely

coherent, acted as a gangue mineral in practically the

same manner in which quartz acts. When barren quartz

is found to succeed a pay-shoot in a well defined vein,

it is not always certain that the barren quartz has at one

time been rich, for it may always have been in the condi-

tion in which it is found. Pay-shoots are often very

erratic in their distribution in a fissure, and the reasons

for their occurrence where they are found, and for their

more or less sudden ending, when their limits are reached,

are beyond positive knowledge, notwithstanding the many

theories that have been advanced to account for them. It

is not ahvavs the infiuenee of geological conditions that

results in the fovnuition of a gulch, at the surface, that

is responsible for the ending of a pay-shoot. More often

the pay ends without api>areiit cause. In the A'ander-
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bilk tlistrict at tlie north end of the Xew York mountains
that may be considered as a northeasterly extension of
the Providence mountains, the ore-shoots occurred inde-

pendently of each other in a fissure that could be traced
along the surface for many hundreds of feet. The walls
of the fissure were from 3 to 4 ft. to over 20 ft. ajiart

and the material between consi.sted principally of clay re-

sullinf; from the crushing and complete alteration of the
feldspathic minerals of the zone of shearing. This clay
•fillirig'. as it was called, was split by a rude cleavage par-
allel to the walls of the fissure, due to subsequent pressure.
Within this zone of fis.suring, crushing, and alteration the
pay-shoots of ore were formed. They overlapped each
other both horizontally and vertically, their edges thinning
out like a wedge. From 1 to 3 ft. of clay was usually
found between the overlapping ends of these shoots. Inci-
dentally, it is interesting to mention that these shoots
terminated at the surface, upon reaching a gulch which
crossed the strike of the vein. I ins|)ected these ore-shoots
and could see no reason why the .several shoots had not
fonned as a single long and deep shoot, instead of a suc-
cession of comparatively short and shallow ones. There
are a great many ore-shoots that do not come within hun-
«lreds of feet of the surface, although the fissure in which
they occur is continuous for hundreds and in some instances
for thou.san<ls of feet, both horizontally and in depth. In
numerous instances the reason for the existence of an ore-
sliiK)! at a certain place can be stated with reasonable assur-
ance of being correct, but there are a great many cases
where no rt'^<,~<< ~..,^..pptihlp of demonstration can be given.

Wii.wAM 11. Storms.
Iterkeley, California, May 30.

The Editor:'

Sir—The question propounded by Lorenz von Schoen in

.yiiiinfi and Scientific Press of May 2" is a difficult one
to solve. That nearly all orebodies have these barren zones
and spots within the shoot is a well recognized fact, but
the cause of this has never been entirely explained. In
some districts this condition can l)e easily explained by
demonstrated facts; in othei-s, all signs fail. I have found
in the zone of weathering that surface waters would com-
pletely leach out the values in some parts of the vein only
to enrich other portion.s. If a barren zone is encountered
above water-level and the filling is crushed and loose-text-
ured, or shows large quarts crvstals of perfect shape, or
a thin watery mud between the cracks of the gangue and
a less amount of oxide stains than in the orebody. then a
further sinking or driWng is advisable. If the "workings
are below water-level in the zone of |)rimary mineraliza-
tion and the ore changes to barren gangue of the same
composition as that in the ore-.shoot. and the wall-rocks
are still unifonn, then both hanging and ffmt-wall should
be exposed by short cross-cuts. If either wall shows a
low undulation or swell toward the vein, but without pinch-
ing the same, and the filling is either harder or crushed
more than the ore, then it is favorable for furiher explora-
tion, vertical or lateral. These are personal observations
from widely scattered districts and are not given as a nde.
Everj- prospector should study the known facts about ore
deposition, as by so doing he will avoid many a u.seless

blow on a hand jack, and, conversely, will not be afraid
to open up that which his added knowledge tells him is

worth while.

(azadero. Califoniia, May 29. R. L. Mann.

Federal Control of Water-Power Sites

The Editor:

Sir—There is much in your editorial in the issue of
May 13. referring to the recent decision of the U. S. Su-
preme Court as to jurisdiction over Federal lands, with
which I agree. But not with your statement, "There is a
general impression in the East that the people of the West
do not favor Federal control of water-power sites." as
being a wrong impression. Insofar as Federal control of I

water-power sites or any otlier control of waters except I

for navigation purposes, which has been assumed by with-
drawal of power sites, and control of the waters on forest
resenes by Federal authority is concerned, I believe the
people in the East are correct in their estimate of Western
objection. Furthermore, the recent decision in no manner
affects the right of control of waters or water-powers
which had long since been passed upon b\ the highest legal
tribunal of our country and eonfli-med State control. It
will be remarkable indeed if notice is not served upon the
Federal Government by State officials where the right of
the State to the use and control of the waters therein is

questioned, or an attempt is made to abrogate that right by
the Federal Government or by any bureau thereof. Legis-
lation- which has been passed upon this subject by Congress
is held of no legal force in face of other evidence bearing
upon this question.

L. K. Armstrong.
Spokane, Washington, May 20.

[Our understanding of the present situation as regards
State and National authority over waters is that announced
by the President; namely, where the Government owns the
land upon which dams must be erected in order to utilize
the waters, there is no necessity to inquire further. This
position is made stronger by the Supreme Court decision,
which confirms in the broadest terms the right of the
Government to hold and to use Federal land in any manner
Congress may see fit. The States have control of the water
to the extent that such control is separate from land own-
ership, but no State can force the Government to sell a
water-power site, whereas it is quite possible for it to
force a private owner to do so. Whether Western senti-
ment would or would not endorse a reasonable control of
such matters by. Federal officers is admittedly a matter of
opinion. Our own judgment is that prompt formulation
of a reasonable plan would greatly relieve the situation,
and we have found sentiment generally much more adverse
to the present plan of withdrawal by a non-user than to
the idea of Federal control itself. To prevent any pos-
sible misunderstanding, we repeat that this all applies only
to water-])ower and mineral resources on land belonging to
the United States, not to land privately owned.

—

Editor.]

Coal Production of Kentucky

Kentucky is the only one of the United States whose
coal supplies are drawn from any two of the great fields.

The eastern counties of the State are underlain by ahe
coal measures of the Appalachian region, and the southern
extremity of the ea.stern interior or Illinois-Indiana fielcf is

worked extensively in the western part of Kentucky. Coke,
according to E. W. Parker in an advance chapter from
'Mineral Resources for 1910,' published by the United
States Geological Suney, has been made from coal mined
in both the eastern and western parts of the State; but,

although the coals of the eastern counties are in large part
included among the high-grade coking coals of the Appa-
lachian field, and although little or no coke is made from
the coals of the eastern interior field in Illinois or Indiana,
the larger part of the coke made in Kentucky has been
made in the western district.

Kentucky's coke production in 1910 amounted to 53,857
short tons, valued at $120,554, against 46,371 tons, valued
at .$101,257, in 1909, an increase of 7486 short tons, or 16.1

per cent, in value. The average price per ton advanced
from $2.18 in 1909 to .$2.24 in 1910. The quantity of coal

used for coke-making in Kentucky in 1910 was 104,103

short tons, principally slack.

Op the 2,069,266 short tons of coal used for coke-making
in Colorado and Utah in 1910, 1,387,070 tons was cleaned

by washing before being charged into the ovens. The
washed coal included 836.067 short tons of mine-run and
.551,003 tons of slack. In ad<lition to the washed slack,

429,728 tons of unwashed slack and 252.46S tons of run-

of-niiue coal were used unwashed.
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Mines of Western Australia

The following table gives the production for 1909 and

1910 of some of the leading mines of Western Australia

:

Associated

Tonnage. Value. Profit. Dividends.

1909 134,725 $1,250,000 ,$329,500 $245,000

1910 128,181 878,500 41,000*

To date . . . 1,252,823 15,925,000 3,400,000

Associated Northern Blocks

1909 44,163 $407,500 $150,000 $162,000
1910 28,721 246,000 87,.500

To date . . . 339,806 8,000,000 3,410,000

Bullfinch

1909

1910 1,123 $280,000

To date . .

.

1,123 280,000

Chaffers

1909 ..... 31,055 $260,000

1910 46,.584 360,000 23,000

Golden Horse-Shoe

1909 294,965 $.3,030,000 $1,190,000 $1,200,000
1910 288,188 2,075,000 120,000 375,000
To date . . . 2,641,989 40,500,000 15,350,000

Golden Ridge

1909 26,540 $342,500 $139,000
1910 28,999 378,000 167,500 135,000
To date . . . 188,868 2,200,000 445,000

Great Boulder Perseverance

1909 192,178 $1,500,000 $310,000 $350,000
1910 91,852 570,000 70,500 f

To date . . . 1,780,703 24,685,000 7,130,000

Great Boulder Proprietary

1909 187,755 .$2,955,000 $1,585,000 $1,310,000
1910 218,656 2,939,000 1,500,000 1,310,000
To date . . . 1,910,611 39,375,000 17,155,000

Great Fingall

1909 139,985 $875,000 $54,000 $105,000
1910 125,871 950,000 149,000 62,500
To date ... 1,733,515 24,045,000 8,605,000

Hainault

1909 66,737 $360,000 $62,000
1910 68,719 455,000 74,000 37,000
To date . . . 504,213 3,550,000 270,000

Ivanhoe

1909 231,063 $2,495,000 $1,215,000 $1,200,000
1910 231,842 2,465,000 1,240,000 1,200,000
To date . . . 2,343,860 33,340,000 12,940,000

Kalgurli

1909 128,220 1,730,000 $930,000 $750,000
1910 129,389 1,665,000 912,000 750,000
To date . . . 1,014,014 14,935,000 5,285,000

Lake View & Star

1909 118,633 $827,000 $160,000 $87,000
1910 141,052 862,000 16,000» 87.000
To date . . . 1,439,081 22,210,000 7,240,000

Oroya Exploration

1909 2.57,7411 $33,5,000 .$180,000

1900 (See Oroya Links)

Oroya Black Range
1909 52,976 $675,000 $245,000 $150,000
1910 53,972 535.000 130,000 ,50.000

To date . . . 228,892 2,610,000 325,000

Oroya Links

1909 150,031§ $1,305,000 $.507,000 $225,000
1910 100,177 795,000 12,5,000 71,000
To date . . . 1,287,629 25,980,000 10,800,000

Sons of Gwalia

Tonnage.
1909 159,057

1910 162,082

To date

1909 .

.

1910 .

.

To date

1909 .

.

1,580,935

Sons of

19,733

24,642

98,728

Value.

$1,295,000

1,415,000

15,780,000

Gwalia South

Profit.

,$458,000

565,000

228,000

230,000

1,090,000

51,000

57,000

South Kalgurli

. . 108,430

1910 110,738

To date . . . 743,892

•Loss, trire in mill.

{Residue included.

750,000 123,000

578,000 117,000

6,250,000

tSeparate from Oroya

Dividends.

$325,000

485,000

3,38.5,000

60,000

17,500

140,000

100,000

100,000

525,000

Links Co.

Inlet-Air Heater for Gasoline Engines

By E. R. Rice

In the mining camps situated on the desert, where fuel

and water are scarce, the gasoline engine is quite generally

used for hoisting and for miscellaneous power. It is often

said that a gasoline engine has more whims than a pretty

woman, but it has been my experience that it is as re-

liable as a steam engine, if j)roi)erly taken e&re of. The
greatest trouble with a gasoline engine occurs during cold

weather, for then the gasoline is vaporized with difficulty.

This is specially true for the engines that use 48 to 50°

distillate, instead of the 72^ stove ga.soline. For perfect

combustion, the gasoline shoukl be in llie form of a gas,

and it will be readily seen that this condition is easier

brought about if the inlet-air is hot. I have found the fol-

lowing scheme efficient in overcoming the difficulties due to

too cold inlet-air.

In the figure, a is the exhaust-pipe of the engine, which

passes through a larger pipe d. The pij)e d should be about

twice or three times the diameter of the exhaust i>ipe </.

inlet-air heater.

The inlet-pipe is shown at b, and is connected to d by means
of a T and suitable reducei-s, so that when a fresh charge

of air is drawn into the engine, the air has to pass through

the pipe d and around the hot exhaust-pipe a. The car-

bureter is shown at c, and the air entering through b passes

around c and the gasoline is drawn into the cylinder in the

form of gas.

An engine will produce more power for a certain size of

cylinder and certain speed if the inlet-air is cool, but an

engine will produce a horse-power hour with less gasoline

if the inlet-air is hot. Unless the engine is run up to its

total capacity, it is economical to heat tke inlet-air. Most

gasoline engineers keep the jacket-water fvirly cold. This is

a mistake and the jacket-water should be kept hot'. I pre-

fer to have the jacket-water at such a temperature that T

can just hold my hand on the overflow pipe for a moment

without it burning my hand.

Gasoline engines are usually started by hand, compressed

air, or by exploding a charge of gas in the cyliudei'. In
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cold weather it sometimes happens that after the initial

explosion, the engine will fail to explode the succeeding

ciiarges of lower-grade distillate that is generally used in

the larger engines. This difficulty can be overcome by put-

ting a T in the inlet-pipe as shown at T, and by means of

suitable reducers, an ordinary sight-feed lubricator is con-

nected to the T. This lubricator is filled with high-grade

gasoline, and the gasoline fed directly into the feed pipe.

As the engine draws in a fresh charge, the high-grade gaso-

line is readily vaporized and is drawn into the engine cylin-

der and easily exploded. As soon as the inlet-air and en-

gine become warm enough to vaporize the regular distillate,

the lubricator is closed. In the figure here shown, the right-

hand fly-wheel is omitted so as to avoid confusion in the

drawing.

Waihi Grand Junction Mine

Staff Cobrespondence

• The history of this mine affords one of the most notable

examples of a new manager turning a previous failure into

a success, and William Frank Grace desen-es a place in

the roll of fame. The company was formed as long ago

as 1S95. Three of the lodes found in the Waihi mine con-

tinue into the Grand Junction territorj-, namely the Martha,

Royal, and Empire. For many years the results of de-

velopment work were disappointing and much capital was
spent to no purpose. F. C. Brown, the manager, was suc-

ceeded at the end of 1909 by Mr. Grace, who had previously

reported on the property for people intending to supply

further capital. The results during 1910 show that Mr.
Grace has effected a radical change all round, and that the

position and prospects of the mine have been improved

out of all recognition. He did 13,092 ft. of development

work during the year, as much as in the three previous

years put together, and he increased the ore reserve by

71,750 ton.s, besides sending 84,226 tons to the mill, which

was a far larger yearly extraction than ever before recorded.

At the same time the working cost, excluding development,

has been reduced from 22s. lOd. to 15s. 3d. per ton. The
cost of mining was reduced from 12s. 6d. to 7s. 7d. by
altering the method of jjayment from footage of holes

drilled to tonnage extracted, and the treatment cost was
lowered by shortening the time occupied in air-agitation

with a consequent reduction in cyanide consumption. As
already -stated. 84.313 tons -was sent to the mill ; from this,

gold-silver bullion worth £1,33,315 was recovered. Mr. Grace

does not rc|)ort the separate gold and .silver output, but I

presume that the relative jjroportion of the two metals is

the same as at the Waihi, though the total content is rather

less. The profit for the year was £.30,646 and a dividend at

the rate of 5% has been paid, the first dividend ever earned.

Mr. Grace's report is of great technical value, as it de-

scribes many interesting points in connection with milling

in cyanide .solution, all-sliming in tube-mill.s, and air-agita-

tion. In writing this account of Mr. Grace's doings there

is no dasire to disparage the previous manager, F. C. Brown,

in any way. Mr. Brown is a well-known engineer and is

the inventor of the Pachuca agitator.

To DETERMIKE, if possible, why zinc ore prices are not as

strong now, compared to the price of spelter, as they have

been in the pa.st, the Joplin Commercial Club has ap-

pointed a committee headed by P. L. Swartz to make an

investigation. One interesting report has been made. Seven

smelters buying zinc ore in the Joplin district, utilize the

by-product, sulphuric acid, according to the committee.

Last year the production of sulphuric acid from Joplin ore

was 100,000 tons. The approximate valuation was .$1,000,-

000, the wholesale price at which the acid was sold having

ranged from .$6 to $14 per ton. When refined the product

sells for as higii as .$150 per ton. which would bring the

acid up to .$10,000,000 to $15,000,000, or about as much as

the total paid for all ores—blende, calamine, and galena

—

shipped from the Missouri-Kansas-Oklahoma district in a

year.

J^in

straits shipments of tin for May, as reported by L.

Vogelstein & Co., were 4310 tons; United States deliveries,

3400 tons. London and Holland deliveries are estimated
from 2200 to 2400 tons, as usual, and the visible is ex-

pected to increase about 1500 tons—to 16,000 tons—which
is 3000 tons less than a year ago when the price was £150.

The position has improved 16% and the price 40%. It is

useless to make comparisons of this sort, it being well

understood that the present price is due to a corner, as

shown by the decrease in price of £20 per ton. It may be
useful, however, to review previous experiences of the same
sort, as, for instance, during the Secretan corner in 1888
as follows:

Spot, Futures.

April 27 £166 £110
April 30 106 No price

May 1 92 No price

May 7 80 £80
Again, in 1907:

July 5 £200 £181 10s.

July 31 182 181
August (low) 163 10s.

September (low) 159 10s.

October (low) 137 5s.

November (low) 134 5s.

December (low) 115 10s.

Whether or not history will repeat itself is hard to fore-

tell. It would be best to have the tin market return to a

normal basis where it could be traded in like any other

staple, and it is likely that this will happen in due time.

With tin up and rubber down, the mines will again attract

the labor from the plantations, and the small falling off in

Straits shipments will soon be made good. By the end of

June it will doubtless be counterbalanced by the falling

off in American deliveries, besides the increase in quanti-

ties of tin coming forward from sources other th^n Straits,

particularly Bolivia and China. In a recent report, G. E.

Anderson, U. S. Consul at Hongkong, China, predicts that

the introduction of improved modem machinery now being

set up in Yunnan province "will probably double the out-

put of the mines in that vicinity at once," adding "the ore

deposits are known to be very large and of high quality,

and production is likely to be expanded as much as the

world's markets will justify."

Copper

The copper market is fairly firm. Some 60,000,000 lb.

was sold for export during May, and while production has

not decreased, it is expected that the producers' report will

make a good showing. Domestic demand has been some-

what improved and a large aggregate of small-lot buying

has been a feature. The Lake Copper Co., which was sky-

rocketed so violently in the Boston market last year, is

again bidding for attention. Some of the best indications

yet found on the property have been found by the diamond-

drill.

Butte is adding its weight to the copper situation by

the opening of rich orebodies in the North Butte at 2200

ft., in what is thought to be the Berlin vein, and in the

Tuolumne a cross-cut has penetrated wliat is thought to

be the extension of the Edith May vein of the North Butte.

Ohio Copper is struggling for recognition as a real por-

phyry. The mill is handling some 1400 tons of ore per day

and is making about 60,000 lb. of copper per month. Com-

paring this with a property such as Tuolumne, which puts

out about 100 tons per day and produces nearly 1,000,000

lb. monthly, demonstrates the necessity for large and con-

tinuous operations by the low-grade milling copper pro-

ducers. The United States Geological Survey's preliminary

estimate places the 1910 production of refined copper in

the United States at 1,422,039,135 lb., compared with

1..391,021,454 lb. in 1909, an increa.se of 31,017,681 lb., and

the largest output in the history of the industry.
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Special Correspondence

JOPLIN, MISSOURI

Zinc Ore Producers Perpetuate Co-operative Organiza-

tion.—Peculiarity op Underground Water Circu-

L.\Ti0N.

—

Rejuvenating a Pioneer Tract.—Chicago

Banker Enters District.—Zinc and Lead Notes.

Zinc ore producers of tlie Joplin district have decided to

perpetuate the organization which was launched a year ago.

The membership includes operators in Missouri, Kansas,

and Oklahoma. New Officers have been elected as follows

:

John R. Holmes, president ; J. L. Bruce, vice-president

;

W. B. Shackleford, secretary; Howard Murphy, treasurer.

B. K. Blair was re-elected active secretaiy. Through the

Zinc Ore Producei-s Association, as the organization is

known, operators believe they have been materially bene-

fited. One of the chief objects of the association has been

to gather data relative to zinc ore prices, and this informa-

tion has been given to the members. Operators claim they

have been enabled to secure much higher offers for their ore

than othei-vvise would have been the case. The bulk of zinc

ore is sold in open market to the highest bidder, and inside

information on market conditions often makes it possible

for the producer to command a much better figure for his

output. Efforts to persuade the producers to accept the

contract system of selling ore on a metal basis are to be con-

tinued by the association.

Mine tailing, emptied into a natural eave-in at the Mary
C. mine in the Thoms Station cam]), north of Joplin, has

checked the heavy underground flow of water which had

made pumping operations at the Federated Co.'s mine. IV2

miles to the east, a herculean task. This shows to what

extent the drainage area of a Joplin mine may reach.

Pumping at the Mai-y C. mine several months ago is thought

to have exhausted the water in an underground i-esen-oii'

and caused the surface to dro|) in, several hundred yards

east of the workings. The pit thus formed afforded an ex-

cellent place in which to empty the mill tailing. As these

began to acumulate in the pit it was noted that pumping at

the Federated mine became less and less difficult. At the

Maiy C, on the other hand, the volume of water handled

has increased. Other similar instances are reported from

Thoms Station. When Frank Nicholson's Catharine mine

was started, wells two miles to the north went diy and

farmers threatened to sue for damages. A satisfactory

settlement was made by the mining company. In new
camps it is often noted that springs disappear with the

beginning of deep pumping opei-ations.

Drilling and shaft-sinking on the Connor estate in the

Prosperity camp, east of Joplin, have revealed rich deposits

of zinc and lead in a district which was a heavy producer

in the pioneer days, but which has remained idle for many
years. The finding of zincblende in a shaft 850 ft. east of

John Durby's concentrating plant, which has been idle for

months, will result in the renewal of activity at this mill.

The ore will be trammed to the concentrator from the new
shaft. Zincblende, running better than 50% of the dirt

hoisted, has been found in a formation 14 ft. high. The
extent of the deposit has not been determined by drill-holes,

but at present it is regarded as one of the best finds of the

year. This ore is found just west of a limestone bar wliicli

marked the western boundary of the famous Mt. Ararat
mine, which was a heavy and consistent producer for many
years. A similar strike has been made by a company
operating on the old Monticello lease of the Connor land,

farther to the north. Here, a limestone bar marked the

noi-fh limits of the mine. Drill-holes sunk a short distance

farther north have gone into good blende and galena, indi-

cating that the bar was thin. The big Monticello mill was
moved away.

Work at the Minor Heir mine, in the thin sheet-ground
district north of Webb City, is to be resumed by W. M.
Sheridan, president of the W. M. Sheridan Co.. of Chicago,

who has made several trips of inspection ti> the di.strict.

The Minor Heir is near the Yellow Dog, the Bull Dog, and

the Red Dog, and is in the heart of what is known as the

'Dog' district, one of the steadiest sheet-ground areas north

of Webb City. A sheet-ore face from 9 to 12 ft. in height

is to be developed. The mine is equipped with a '2y>0-Um

concentrating plant. Mr. Sheridan has acquired the Cooley

farm of 160 acres, in virgin territory north of Jojdin, and

will thoroughly prospect it with a drill.

For years, the John Jackson mine, in Chitwood, a suburb

of West Joplin, was the richest zinc producer in the entire

district. Then it suddenly went 'blind'; that is, blank lime-

stone walls loomed up where good ore had formely been

found. A few prospect drifts were driven into the blank

walls, and then operations were abandoned, the big mill re-

mo\ed, and for years the John Jackson land jiroduced

nothing. Today it is among the leaders in the production

columns of the Joplin camp. It is a perpetual contest be-

tween the Granby land, with a half dozen mills, and the

John Jackson land, with less than half as many mills, which

shall lead the weekly statistics. This shows that a 'blind'

mine is not necessarily a dead mine. The .lohn JacLson

tract has been acquired by the St. Louis-Joplin Lead &
Zinc Co., and in addition to the heavy production now
coming from the old drifts of the Jolui .lackson and ad-

joining leases, a new formation has just been 0|)ened in

the Goodenough mine, a few hundred yards to the west.

Here the ore is found on two levels, the upper ground being

soft and pockety, while the lower is a typical sheet forma-

tion. A new zinc district, recently opened south of Shoal

creek, in the Galena. Kansas, camp, is developing into a

lead district as well. In the mine of the Clermont company

galena has been found at a depth of 185 ft. The deposit

is being blocked out and is proving to be extensive.

DENVER, COLORADO
A Grubstake Fund. — Methods of Prospecting. — The

State School of Mines.—Politics and Education.

—Cripple Creek Items.—Drainage Tunnel Exten-

sion.

The committee on mines and mining of the Denver

Chamber of Commerce has started a campaign to raise a

grubstake of .$10,000. The idea is to outfit several pros-

pecting ])arties to search for new camps. The contribu-

tions to the fund are reported as generous, and it is hoped

that the desired find will be made. The dearth of pi-os-

pectors has become a threadbare topic. Other and more

attractive regions have claimed a few of our jirospectors.

The Forest Sen-ice has been accused of driving the timid,

defenseless jirospector from the public domain in Colo-

rado. Many otliei- rea.sons of more or less im))ortance

liave been adduced to explain why the old-time burro outfit

is such a rarity. The fact is that there are as many pros-

pectors in Colorado as ever. The present-day prospector

is the small lessee in the large and productive camps of

the State. It may not be out of order to suggest to the

committee that in selecting and outfitting the.se parties a

small assay outtit and assayer with some knowledge of min-

erals should be provided for each party.

Affaii-s at the State School of Mines are undergoing the

annual shake-u)). Complaint comes from many (|uartei-s

that the president of that institution is too active in poli-

tics. To anyone familiar with the political situation in

Colorado such criticism ticems unjust. The success of the

school depends largely upon the funds available for equip-

ment and teaching staff. AVith so many other State insti-

tutions, each strenuously urging before the legislature an

increase in its particular appropriation, it would be folly

for those rejiresenting the School of Mines to keep out of

the political game. It is to be regi-etied that this neces-

sity exists. There will he several changes on the faculty

of the institution for the ensuing year. Arthur J. Ho.skin

and Alwyn C. Smith, memhei-s of the mining department,

have resigned, and also C. E. Smith, as.sistant profes.sor of

mineralogv. Their succes.sors have not yet been chosen.
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The Bureau ni Mines rescue car, which has been training

men in tlie use of the rescue apparatus in the coal mines

in Wyoming, Colorado, and New Mexico, made a short

stay in Cripple Creek early in April. As a result, a mine-

rescue association has been formed in the district, and two

rescue stations are to be built. These stations are to

be fully equipped with oxygen helmets, pulniometei-s, and
storage-tanks. Tlie mines in this district need this appara-

tus more than the usual metal mines on account of the

gases given off in some of the mines when the barometer

is low. The Deep Drainage tunnel is somewhat of a dis-

appointment to the more optimistic in the camp. The 6000

gallons per minute which is steadily pouring from the

tunnel is lowering the water in the southwestern portion

of the camp about as fast as the development work needs

to be advanced. The mine owners around Victor and Gold-

field, however, are becoming impatient, and the directors

at first asked for $40,000 to drive the main heading 2000 ft.

farther, but nothing will be done at present. The effect

of the drainage tmmel, the success of the local mills, and
the low treatment-charges at Colorado City are all evi-

denced by the increased production. For May the pro-

duction was 79,160 tons, with a gross bullion value of

$1,453,437.

LONDON
Waiiii Gold Mixe.—Pkouuctio.v for Year.—Progress on

I'owKB Plant.—The Elmore Process at Broken

Hill.—Re.sults op Work.—Change of Polict.

The agitation against the directors and engineers of the

Waihi Gold Mine, New Zealand, has collapsed. Briefly,

the position is that the ninth level is not developing well,

and shareholders and speculators are alike anxious as to

the future. As is usual when calamitous times arrive, ir-

responsible people indulge in wild vituperation against

anylKidy and everybody connected with the man»geraen'.

and administration. In this case such accusations are base-

less and the only legitimate ground for a disagreement
from the policy of the board is in connection with the dis-

inclination to commis-sion a mining geologist to make ;i

scientific examination. A perusal of the report for the

year 1910 aflfords a calm opportunity for seeing how things

stand. During tiie year 442,020 short dry- tons was sent to

the three mills, where by amalgan)ation, cyanidation, and
concentration, 182.693 oz. gold and 1,339,707 oz. silver were
pnKlnced. yielding an income of £926,099. The assay value

of the ore treated was 9.3 dwt. gold and 3.8 oz. silver per
ton, and was worth about 6s. 5d. per ton le.ss than that

treated in 1909, when 416,813 tons was milled. The tube-

mill eflicieney has been improved and coarser screens used
in the stamps. Tlie daily duty per stamp has been in-

creased from 4''2 tons in 1909 to 5 tons in 1910. Out of
the total of 330 stamps an average of 29.") were employed.
The batteries are not worked on Sundays. The profit for

the year was £.5.39,191, out of which £396,72;5 has been paid

as dividend, being at the rate of 80%. This compares
with £44(),:il6 or 90% in 1909, and £421.520 or 85% in

1908, and is identical with the distribution for 1907. Since

1893 the dividends have totalled £3,957,830. After much
consultation with the engineers, the directoi-s determined to

maintain the present rate of output until the end of June
1911, and then to reduce it to 1000 tons per day. With the

present reserve of ore, this policy will provide work for

the mills for two years from now, with the prospect of

profits at the rate of 40 or 45%. In the meantime develop-

ment work is to be conducted vigorously at depth. Progress

with the new Ilora-IIora hydro-electric scheme is well ahead.

The water-channel has been excavated and the foundations

of the power-house built. There will be six turbines, each

rated at 1500 hp., and the current will be transmitted at

50,000 volts over the distance of 49 miles. The directors

naturally felt some misgivings as to the advisability of

completing this work, after the position at the mine be-

came uncertain. They decided, however, that it was best,

as the mine, though at an anxious period of its life, is by

no means moribund, to go ahead with the construction, and

they are providing the expense out of the reserve fund, so

as not to interfere with dividends. At the meeting of

shareholders held this week the directors maintained the

dignified and straightfonvard attitude that has always
characterized their doings and showed that they never have

had any direct or indirect interest in the ups and downs
of the share market. Nothing was heard at the meeting

of the opposition proposals to remove the office to New
Zealand or to appoint lawyers to the board. But the

chairman and shareholders were quite disinclined to spend
money on a scientific examination of the geology of the

district in its relation to the ore deposits.

In a recent letter I wrote at length with regard to the

commencement of a campaign in America by the Minerals

Separation company which is now introducing its flota-

tion process to the notice of American engineers. I men-

tioned also that it had captured the Zinc Corporation

of Broken Hill on the strength of an old agreement made
years before the processes were ]ierfected, and that the El-

more plant is being put out of employment in fa\or of

the Minerals Separation plant. A good deal of misappre-

hension may arise through this suspension of the Elmore

plant, and, in justice to the Elmore people, it is only right

to give official figures relating to the excellent results that

were obtained. During 1910, 270,637 tons of zinc tailing

was treated; of ihis, 185,917 tons came from the Block 10

dump, 73,223 tons from the British Broken Hill dumj),

and 11,482 tons from the Soutli Silver. The concentrate

obtained assayed 43% zinc, 10.6% lead, and 14 oz. silver.

This was re-treated on Wilfleys, and the commercial prod-

ucts were 85,625 tons of zinc concentrate assaying 46.7%

zinc, 5.4% lead, and 11.4 oz. silver, and 9319 tons of lead

concentrate assaying 56%% lead, 16% zinc, and SSVa oz.

silver. These results refer entirely to the Elmore plant

;

no figures were available at the time of the report for the

performance of the substituted plant. The income from

sale of concentrates during 1910 was £324,040, and the

profit was £97,906, out of which £89,513 was distributed

as dividend at the rate of 50% on the preference shares.

For the previous year the preference shares received 25%.

They are entitled to 100% dividend before the ordinary

shareholders get anything. It will be seen, therefore, that

the ])rofits were excellent, and the directors inust feel mor-

tified at having to throw out a successful plant. Recently

the Zinc Corporation proceeded to acquire a mine, instead

of depending on residues from other people's operations.

The Broken Hill South Blocks mine has been purchased

for shares. This mine contains a lode that is different in

tenor from the main lodes of the district, in that it is higher

in zinc than lead. Indeed, the assays show a relative pro-

portion of zinc and lead similar to that in the zinc tailing

now being treated by flotation.

WASHINGTON, D. C.

Senate and House Mines Committees.—First-Aid Con-

vention.—Poweb-Plant Project.—Investigation of

THE Steel Trust.—Adjustment of Conflicts.

The new committees of the Senate and House on Mines

and Mining were only recently completed by the Repub-

licans in the House naming the minority members. In the

Senate, William Lorimer, of Illinois, was selected as chair-

man of the committee. The present indications are that^

another chainnan will have to be selected soon, as the old

charges against Lorimer are being renewed. It is under-

stood that a number of the men who supported him in

the old Congress are l)eginning to weaken under the pressure

of public sentiment and that Lorimer must go. The other

members of the Senate committee are: Weldon B. Hey-

burn, Idaho; George S. Nixon, Nevada; George Suther-

land, Utah; Simon Guggenheim, Colorado; Miles Poindex-

ter, Washington; Benjamin R. Tillman, South Carolina;

Josejili F. Johnston, Alabama; Clarence W. Watson, West

Virginia, and Heniy L. Myei-s, Montana.

The House conmiittee has as the chainnan of its Mines

and Mining committee, Martin D. Foster, a member who
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is well liked, able, and takes an interest in mining matters.

The other members of the committee are: William B. Wil-

son, Pennsylvania; Edward T. Taylor, Colorado; Ralph W.
Moss, Indiana; George White, Ohio; W. J. Fields, Ken-

tucky; Curtis H. Gregg, Pennsylvania; James A. Daugh-

erty, Missouri; Adam B. Littlepage, West Virginia; Joseph

Howell, Utah; Charles N. Pray, Montana; C. Bascom
Slemp, Virginia ; Robert M. Switzer, Ohio ; Chai'les C. Bow-
man, Pennsylvania; and Ralph H. Cameron, Arizona.

The Bureau of Mines, with the cooperation of the Pitts-

burg Coal Operatoi-s Association, is planning a national

first aid to the injured meet to be held in Pittsburg some-

time in September. It has been proposed to invite every

first-aid corps of miners in the United States to compete,

showing their skill in this important work. The minere take

kindly to the instruction as given by the trained miners

on the various rescue cars and quite a number of places

now have their first-aid corps.

The Lehigh Coal & Navigation Co. proposes to spend

$3,000,000 at once in a plant at one of its mines in Penn-

sylvania, using the waste culm for fuel imder the boilers

of steam-engines. If successful, and there is no reason to

believe it will not be, the company will ultimately extend

its plant until .$10,000,000 has been invested. It is hinted

tiiat not only the factories and cement-mills in the imme-
diate locality will be served with power, but that the long-

distance transmission wires will reach into Philadelphia

and supply that great city. The culm piles near the pro-

posed central power plant have more than 2,000,000 tons

of fuel. It is believed that this plant is but the beginning

of a practical utilization of waste fuel. There is no reason

why plants cannot be established in the Middle West, using

the low-grade bituminous coal direct from the mines, or

in the lignite territory of the Northwestern States.

The new Democratic Congress has appointed a committee

to investigate the United States Steel Corporation. The
Bureau of Corporations has just completed an investiga-

tion of the great steel company, and its report is in the

hands of President Taft. The results will be handed to

the Congressional committee within a day or two.

Frank Mondell, of Wyoming, former chairman of the

Public Lands. Committee of the House, has introduced a

bill to provide for the adjustment of conflicts between placer

and lode locators of phosphate lands. The bill reads:

"That in case of any conflict between locators under the

placer laws and the mineral-lode laws on locations hereto-

fore made of lands containing valuable deposits of phos-

phate or phosphate rock, the respective claims of the locat-

ors shall be determined as though location of said lands

imder either of the above laws was valid at the time said

locations were made." Miles Poindexter, new Senator frbm
Washington, introduced a bill to authorize mineral entries

on lands of the Spokane Indian Reservation, classified and
reserved as timber lands.

NEW YORK
Investigation of Steel Transactions.—Miami-Inspira-

tion Consolidation.— Situation at Porcupine.—
Foreign Listing of American Securities.—A. S. &
R. Co. Dividends.—Reorganizations.

Not many months ago something was said in this column
concerning those banking interests which took credit for

averting disastrous panics, but at the same time took as

salvage some choice bits of cargo from those institutions

that found themselves hard aground on a lee shore. One
much-criticized transaction of this kind was the 'benevolent

assimilation' of the Tennessee Coal & Iron Co. by the Mor-
gan interests, to be later turned over to the United States

Steel Corporation. John W. Gates has recently been before
the Stanley Committee at Washington to testify as to this

deal. It is rather expected that various New York bankers
will be called later, and further light sought on the trans-

actions which were jammed through during the strenuous
days of 1907 when the depositors stood in double lines

extending around three sides of a city block, waiting while
paying tellers behind bank and trust companies' counters

fought for time, and paid checks only after every jjossibie

delay had been interposed.

The situation at Porcupine is in large part unchanged.
The most striking feature is the hostility of the big market
and of the press. The New York newspapers will not talk

about Porcupine. The endorsement of such men as J. Mal-
colm Maclaren, who recently came over for Bewick-Moreing,
or of Walter Harvey Weed, seems of no avail. When rail-

road connection is completed, there will probably be a rush

that cannot be ignored.

The Mines Company of America, which control's the old

Creston Colorada at Minas Prietas in Sonora, Mexico, the

El Rayo and the Dolores, both in Chihuahua, and the La
Dicha in Sonora, has been listed on the London Stock Ex-
change. The preferred and common stock i.ssues of the

A. S. & R. Co. have also been officially listed in London.
The Guggenheim companies are just declaring their regular

quarterly dividends. There is quite a little harmless exag-

geration in these disbursements, as some of the funds are

handled three times before reaching a shareholder. A holder

of Guggenheim Exploration gets revenue from Nevada Con-
solidated only when it is paid out as a dividend for the

third time. First by the Nevada Con. to Utah Copper, by
that company to the Exploration company, and by the latter

to the stockholder.

The Black Mountain Mining Co., a reorganization of the

old Nogales Copper Co.. is defendant in a foreclosure suit

brought by a security-holders' committee representing bonds
to the amount of about $170,000. The company is chiefly

owned by Chicago interests connected with the Chicago &
Northwestern railway, and by Green Bay, Wisconsin, peo-

ple engaged in the pulp and paper trade. The stock has

been traded in Boston for some years. The reorganization

committee of the United Rico Mines Co. is having trouble

in getting its plans adopted. The company was at one time

sponsored by an international banking house of New York,

members of the New York Stock Exchange. The committee

has been able to secure deposits of stock, but is unable to

get the necessary cash for prospecting, development, and
working capital. The stockholders are now asked to con-

sent that the money on hand be spent in doing prospecting

work.

TORONTO, CANADA
The Fire at Porcupine.— Reconstruction Work. —

Progress Reports from: Porcupine Properties. —
Railroad Extension.

On May 20 a bush fire, fanned by a strong wind, destroyed

the mine buildings of the HoUinger, Mclntyre, and Pearl

Lake mines, and damaged other properties. The loss was
at first estimated at from $300,000 to $500,000, but later

reports are to the effect that it will not exceed $1.30,000.

The Hollinger sustained the principal damage, as nearly

all the machinei-y, excepting the heavier parts, was destroyed

and the shaft-houses were burned, the men underground

escaping with difhculty. Immediate steps will be taken for

the reconstruction of the plant, which may necessitate the

building of miles of road to enable the getting in of heavy

machinery and material. All underground work will neces-

sarily be suspended in the meantime, and many of the men
have been paid off. Shortly before the fire, cross-cutting

to the east intersected an orebody 24 ft. wide, yielding an

average value of $15 to $18 per ton. The management esti-

mates that there is enough ore blocked out to supply the

30-stamp mill for ten years. At the Mclntj-re where one

power-house and camps were burned, work on the south

vein now down 80 ft. will proceed uninterruptedly. New
machinery is being purchased for the shaft on the north

vein. The Pearl Lake, which lost its office and store-houses

and some small buildings, will not be seriously affected.

There was a considerable drop in Hollinger and other stocks

for a day or two after the fire, but they speedily rallied and

at present prices are well maintained, though trading is

quiet.

The Scottish-Ontario is dri^•ing a cross-cut from No. 1

shaft north 300 ft. to pick up a vein indicated by surface



June 10, 1911. MINING AND SCIENTIFIC PRESS 799

outeroppings. Several veins have been found in the course

of the work. At tlie Dome the foundation for the stamp-

mill has been completed and the building commenced. No.

7 shaft has been made into a double-compartment working

shaft to connect with all the workings. The orebody has

been tested by drilling to a depth of 700 ft. At the West
Dome tbe compressor house has been finished and the main
shaft is down 85 ft., at which level underground work will

be carried on. The Preston East Dome has started sinking

on two vei!is and has a large force engaged in trenching

and stripping. The Standard is down 60 ft. in No. 2 shaft

on a contact between schist and porphyry, following a pay-

shoot in the porphyry about 6 ft. wide, stated to average

.$33 per ton to a depth of 25 ft., when it dipped out of the

shaft. A cross-cut will be run at the 100-ft. level to pick

it up. A New York syndicate has taken over the Leblanc

claims, adjoining the Eldorado Poi-cupine, which is reported

as very rich. It is announced that George E. and T. J.

Drummond, of Montreal, have acquired a controlling in-

terest in the Jupiter mines.

The Swastika mine, about twenty miles south of Mathe-

son on the Temiskaming & Northern Ontario railway, has

It is reported that an important ore discovery has been

made on the 600-ft. level, at a point between the Clermont
and Laguna shafts and, from its position, may be the down-
ward extension of the rich orebody opened in the Bulldog

Fraction, purchased a short time ago from the Red Top
Extension Co., after the vein had been exposed by lessees.

This vein is a part of the Red Top ore chainiel and has

its apex on Consolidated ground. There is said to be an
improvement on the 1200-ft. level of the Grizzly Bear
workings, where the quartz mass, as stated in the last report

of the superintendent, has gi'eater width than on the 1000-

ft. level of the Clermont. Results of development on the

900-ft. level of the Clermont are reported to be satisfactory

;

and the $200 ore reported in the Combination mine is said

to be holding out.

Development work on a large scale is to be carried on

by the Jumbo Extension Mining Co. In this work the

company has the advantage of beginning at a depth of 1030

ft. and has the use of a good plant. The work will be

conducted on the Polverde claim, adjoining the Clermont

and Laguna of the Consolidated, and the St. Ives and Vel-

vet claims of the Goldfield Merger Mines Co. All of the

GOU>riEU> CONSOLIDATED MILL.

become a shipper. Development has been in progress for

three years; a shaft is down 100 ft., a winze 100 ft. below

that level, and 1250 ft. of dri\'ing and cross-cutting. A
five-stamp mill has been for some time in operation and

gold to the value of $4400 has been produced. The shaft is

to be sunk 500 ft. Trains are now running on the Porcu-

pine branch of the Temi.skaming & Northern Ontario rail-

way from Kel.so on the main line to Frederickhouse river,

a distance of fifteen miles, though subject to frequent de-

lays and uncertainties, owing to the unfinished condition of

the track. As a rule travelers prefer to walk. The re-

mainder of the journey can be accomplished by water.

GOLDFIELD, NEVADA
May Operations of the Goldfield Coksolidated.—Jumbo

Extension Development.—The Florence Goldfield.

Preliminary estimates of the May production of the Gold-

field Consolidated Mines Co., just issued by the general

superintendent, place the gros-s recovery from 29,410 dry

ton.s of ore milled at $.S82,000, an average of close to $30
per ton; operating costs at .$215,000, and net profits at

.$(i67,000. This is the largest tonnage mined and treated

during any month in the history of the company, although

the average grade of ore for May was lower than that of

the previous two months. The mill treated an average

of 949 tons daily, an increa.se of considerably more than

100 tons per day over the average of la.st year. The bul-

lion shipment of nine bars last week was valued at $310,000.

surrounding claims have produced ore of high grade, and

the Polverde itself has been producing ore of shipping

grade for the greater part of a year from the Annex lease,

covering the central part of the claim. The lessees have

exposed ore on the 760, 800, and 850-ft. levels and have

explored to the southern boundary of their territory on the

10,30-ft. level. A station has just been completed on the

600-ft. level, where the shaft cut the vein. The Jumbo
Extension company will continue driving the southern cross-

cut on the 1030-ft. level from the Annex shaft, the work

to lie under direction of Walter S. Norris. The directors

of this company last week declared a dividend of lOc, to

be paid July 15 to stockholdere of record July 1. Of the

1,250,000 shares, constituting the company's capital stock,

971,657 shares have been issued. After the forthcoming

dividend is paid the treasury will contain a cash balance

in excess of $100,000.

A discovery of good-grade ore has been made on the

500-ft. level of the Florence Goldfield mine at a point

between the main shaft and the old workings of the Engi-

neer's lease. High-grade ore is now being broken from

this ore-shoot in which drifts are being extended north

and south. The main shaft has reached a depth of 900 ft.,

at the bottom of wliich station No. 10 will be cut, making

the tenth level the main working level below the 500-ft.

Laterals are to be extended north, east, and south from this

station to explore the downward extension of several ore-

shoots from which the company and the early lessees have

extracted high-grade ore on upper levels.
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General Mining News

ALASKA
Kktchikan District

The Victor Copper Co., whose work on tira\iiia island

is ill charge of Patrick Heaiiey, has driven a ci'oss-cut over

2000 ft., whereby several veins of ehaleopyrite ore have

been intersected at great depth. Driving is to be continued

some distance farther to cut other veins before stoping and
.shipping are begun. James W. Malcolm.son and M. McTer-
iiaii, of Kansas City, stoekliolders in the company, inspected

the property last month. The principal supply point is

Ketchikan.

PiiiNCE William Sound

William Morris has purchased a controlling interest in

the Brook.s-Hardenbnrg copper property in the vicinity of

lliamna, on the west side of Cook inlet. Mr. Morris is

said to represent some of the large copper operators in

the States.

Seward Peninsula

The steamships Victoria and Senator sailed from Seattle

for Nome the fii-st week in June, both loaded to full capac-
ity with passengers and freight. It is expected the former
M-ill be the first of the larger boats to lead the way through
the ice floes of Bering Sea this season.

The Tanana

(Special Correspondence.)—W. F. Copeland, represent-
ing the Guggenheims, has opened offices in Fairbanks and
has a Keystone drill ready for work on lower Fairbanks
creek, to prove the ground tied up on options by Falcon
Joslin last year. The prospect is that dredges may be
operated there. The Fairbanks Quartz Development Co.
has taken a 1.5-year lea.se on the Butler-Pelree and Rex
jjroperties, on Chatham creek. It is the intention of the

company to develop the property this season. It has a

good surface showing. The directoi-s of the company are

J. R. Mathews. Tony Nordale, E. R. Peoples, Martin Har-
rais, and R. C. Wood. Stock in the Fairbanks Core Drill

& Mining Co. is now being subscribed for by local people,
and the intention is to have one Davis Calyx drill that will

extract a .'!-in. core to a depth of 800 feet.

While most placer areas are speedily worked out, those
of the Fairbanks di.strict seem to jiersist with new finds

every year. A summary of placer work last winter shows
new pay on se\erol creeks. Besides the new paystreak found
on the left limits of both Fairbanks and Coldstream, Eva,
Fish, and Ester creeks will he producers. Probably the
biggest producers will be the Niggerhead and Alabama asso-

ciations at the mouth of Dome creek, with the left limit

pay on Goldstream a close second. Rich ground is also

being prospected by Jim Lashbaugh on Engineer creek.

Fairbanks, Mav 2.5.

ARIZONA
Cochise ("ouxty

The lessees working in the mines of the Tombstone Con.
Mines Co. are making regular shipments of ore to the Doug-
las and El Paso smelters. The Great Western M. Co..

operating in Conrtland camp, is shipping one car of ore
per day to the Douglas smelter.

Greenlee County

The 1910 production of the mines of this county, accord-
ing to data supplied the county a.ssessor, aggregates ,$9,262,-

202, distributed as follows among the mines of the Clifton-
Morenci district: Sliannon Copper Co., 15,87.1,481 lb. cop-
per, 984.47 oz. gold, 47,726 oz. silver, valued at $2,067,735;
Arizona Copper Co., 33,391,530 lb. copper, valued at

$4,^-'>3,413; Clifton Copper Co., 206,419 lb. copper, value,

•t26,293; Detroit Copper Co., 22,-546,201 lb. copper, valued
at .$2,871,9.35; Standard Consolidated, 50,.5S2 lb. copper,
.3347 oz. silver, valued at .$8235; Standard Copper mines,
270,.540 lb. copper, value, $34,461. The Shannon and Arizona
Copiier companies both increased their output for 1910

over that of 1909. The April production of the A. C. Co.
was 2,840,000 lb. of copper.

Mohave Countv

The Frisco Mines & Power Co., the property of which
is at Union Pass, is mining and milling ore having an aver-

age value of $12 jjer ton. A recent mill-run of 100 tons

showed an average of about $20 per ton. The jjrincipal

metal of value is gold, and the mine workings expose a

big tonnage of ore in a wide vein. This cam]) is about

25 miles west of Kingman.
The Bi-Metal mine and mill, 3 miles from Kingman, were

inspected last week by mining men from Denver, with the

idea of resuming operations if, on examination, the con-

ditions appear to justify doing so. The property has been

MORENCI, ABIZONA.

idle since last year. The property comprises 100 acres of
mineral ground on the' Santa Fe railroad, where the fonna-

tion is granite-porphyiy, with intnisions of diorite. through

all of which some free gold is disseminated. It l)elongs

to the Arizona Gold Mines Co.. in which E. M. Lamont,
of Denver, was managing director. The last week's run of
the Gold Road mill resulted in a clean-up of $17,000. The
tonnage of ore treated during that week was smaller than

usual.

Pima County

The Helvetia Copper Co., having an area of about 800

acres of mineral land at Helvetia, in Santa Rita numntains.

30 miles south of Tucson, has ceased operations because of

the lack of funds to pay further expenses. It is said, how-

ever, that the company has no debts. The mine develop-

ment has exposed a big tonnage of copper ore, both car-

bonate and sulphide, running 2 to 3%, but as the mine
is 20 miles from the railroad, expenses of operating are

high, leaving no profit. The smelting plant contains a 100-

ton copper furnace. The heaviest production was during

1906 and 1907.

The Cerro Colorado mining property, 4 miles west of

Arivaca, is being equipped with a 150-hp. .steam l)oiler, a

double-drum hoist, cages, air-compressor, and drills, F. J.

Snyder being in charge. Assays of one lot of samples of

the ore by E. A. Jacobs, of Tucson, ai-e said to have shown

24% copper and 58 oz. silver; another lot as.sayed 12^^^

copper and 156 oz. silver.

Pinal County

The Magma Copper Co., which is developing its Queen

mine, at Superior, has finished the work of sinking the 2-

compartraent shaft to a depth of 800 ft. A cross-cut, being

driven from the side of the hill, is to be connected with

the shaft at 280 ft. belovf the collar of the latter. A good-

sized station is to be cut at this connecting point, where

a hoist will be put in position, making this the principal

hoisting station for ore and waste, which are to be hauled

out to the surface through the cross-cut. The fissure vein

has been opened by cross-cuts driven from the 300, 400,

and 650-ft. stations, whereby it was demonstrated that the

vein is about 8 ft. wide, the ore assaying high in copper and

silver. A similar cross-cut is now being driven to the ore

from the 800-ft. station. This cami) is alwut 30 miles north

of Florence.

A proposal to consolidate the interests of the Ray Cen-
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lial and Amoiia-Hercules. at Ray. is being considered by

tbo.se concerned. Tlie Hay Central boblings lie on the west

side of Mineral creek and north of the Kay Con. group;

while the Arizona-Hercnles holdings of 240 acres lie on the

east side of Mineral creek, extending about 3900 ft. along

lx)th sides of the Ray fault, or contact of diabase and schist.

The Bay Central is developed from a vertical shaft, and

the Arizona-Hercules has been thoroughly prospected by
chum-drill holes. The former is controlled by stockholdei-s

represented by J. B. Cummins; the latter is owned by W.
P. Dunham and associates. Both are within the zone of

copper-bearing Pinal schist, in which the Ray Con. has

developed great ore resen-es.

Yavapai County

The Gray Eagle and Cleveland mines, in the Bradshaw
mountains, near Crown King, have passed to the Tiger

Gold Co., for $60,000, the last payment of $5000 ha\-ing

Ijeen made recently to P. Kearney for his interest in the

property.

W. C. Clark, manager for the United Verde Copper Co.,

operating the mine and smelter of that name at Jerome,

recently visited most of the smelting plants in Arizona,

and is reported a.s having stated that a new smelter prob-

ably would be built at the United Verde mine. The plant

now in use, while it has been altered and enlarged some
in the last 10 yeai-s, was originally built about 10 years ago.

CALIFORNIA
Amador Colxty

(Special Correspondence.)-— The Kennedy .shaft has

i-eached the depth of .3550 ft., including a 100-ft. sump.
The shaft is'e.xpected to cut through the hanging-wall vein

at a depth of .'iSOO to liOOO ft., and the foot-wall vein at

about 500 ft. deeper. The lowest working level at present

is the 34,')0-ft.; from the 2:}00 to the .i450-ft. levels the

orebodies range from 5 to 12 ft. wide, the ore being of

milling grade throughout. North of the shaft the shoots

are about 500 ft. long, while to the south they have a length

of 700 ft. On the bottom level the vein is 15 ft. wide. In

addition to the usual grade of ore mined and milled, there

are in places .small Iwdies of high-grade quartz, assaying

.$10(M) per ton, the nianagcineiit guarding this closely at all

times. Ore for the 100-stamp mill is being taken from
ten levels, and .500 tons per 24 hours are crushed. From
the mortars the ore pa.s.ses to amalgamating plates, thence

to forty 6-ft. vanners. The tailing is treated on canvas

tables, and the concentrate is treated by the chlorinatiou

pi-ocess, the company having its own plant for this pur-

pose. About 92% of the assay-value of the ore is recov-

ered at a cost of .$5.50 ]ier ton. Appi-o.ximately XiO men
are employed. The company pays monthly dividends, rang-

ing from 15 to .30 cents per share. Webb Smith is super-

intendent. It is reported that a 4-ft. vein of ore assaying

•$22 per ton has been opened on the 800-ft. level of the

Lincoln Consolidated. The discoveiy was made in the south

drift. Developments will be conducted from the nc.\t lower

level to prove the extent of the discovery. The mine was
formerly a noted pro<lucer. South Eureka orebodies are

reported to l)e showing up favorably. The mill is running

at full capacity. It is reported that persons re|)resenting

Ea.st<'ni intere«ts are about to resume work at the Plymouth

Consolidated.

Jackson, June 5.

Inyo Couxty

The Estella Mining Co., having a group of claims on

Cerro (Jordo mountain, 4 miles from Keeler, began two

years ago to drive the Troeger cross-cut to tap at great

depth the Morning Star vein in whicli high-grade ore had

been mined near the surface. This cros.s-cnt now has a

length of 4000 ft., and in the vicinity of the present head-

ing a vein was intersected which is said to contain 12 ft.

of tetrahedrite ore, samples of which a.ssay about .$200 per

Ion. The place where the vein was discovered is 2000 ft.

vertically below the surface. The cross-cut is to be ex-

tended to the vein for which it was started. At the portal

of tlie Innnel is an air-compressor, driven by a gasoline I

engine. By other development this company has placed

200,000 tons of ore on the dumps. R. C. Troeger is man-
ager for the company.

Mariposa County

The Oro Rico Mines Co. has just purchased of the Joshua
Hendy Iron Works the complete equipment for a 20-starap

mill, including amalgamating plates and Deister concentrat-

ing tables.

Merced County

The Yosemite Dredging & Mining Co. is operating a

dredge with 3y2-cu. ft. buckets, on the Merced river, the

operating headquarters being at Snelling. James W. Neill

of Pasadena is one of the directors.

Placer County

(Special Correspondence.)—The Pioneer mine, situated

near Towle, is an old property, comprising 17 patented and

S inipatented lode claims, containing two parallel veins.

about 900 ft. apart, each having a dip of about 65°, and

lying between greenstone and slate. Both veins have been

opened to a depth of 1100 ft. by a 2600-ft. cross-cut, whicli

is used as the main working-level. Drifts on the veins, at

this level, aggregate about 2500 ft. The width of the veins

varies from 4 to 70 ft., the gangue material consisting of

quartz and argillite, containing gold that occurs free and

associated with arseno-pyrite. The property is etpiipped

with a mill, having four 5-stamp batteries of 900-lb. stamps,

amalgamating plates, and True vanners, in which about 80

tons of ore jjer day is being treated. Of the saving made,

close to 80% is recovered on the iilates, and 20% in the

concentrate. The average value of the ore milled is close to

$10 per ton. The mill machinery and air-compressor are

driven by water-wheels mider pressure of water from the

American river. The property is now owned by the Con-

.solidated Pioneer Gold Mines Co.. by which it has been

operated during the last year, and for which H. W. Morris

is superintendent.

The Helen-Esther M. Co.. which is operating what was

formerly known as the Rawhide mine, two miles nortli of

the Pioneer, and on the same vein system, is adding 30

stamps to its 10-stamp mill. This company, for which J.

L. Bryson is manager, purchased the property two years

ago. The foi-mer operators are said to have milled 40.000

tons of this ore, which averaged .$5 per ton. The Helen-

F.sther company is made up of Massachusetts people.

Towle, June 3.

The El Dorado-Placer Gold Dredging Co. is operating a

dredge of the Risdon type, with SVs-cu. ft. buckets, on the

middle fork of American river, the work being in charge

of Charles H. Schooler. The ground being dredged is in

the deep canyon of the river, the walls on both sides rising

to a height of 3000 to 4000 ft. The equipment and male-

rial for building the dredge had to be lowered from llio

top of the cliff to the bed of the stream by means of a sur-

face tramway provided with winding machinery. The work

is in the winity of Newcastle.

Shasta County

The Little Nellie mine, in the vicinity of the Iron Moun-

tain mine of the Mountain Copper Co., near Keswick, has

been equipped with a 10-stamp mill, which is now in opera-

tion, in charge of A. B. McVay. The ore being treated is

said to run about $17 per ton.

Siskiyou County

A. B. Dodd and S. J. Silva are operating the Mono

mine, situated near Yreka. under an o]>tion to ])urchase it.

The work is in charge of G. AVinwood. J. Salisbury has

leased the Hazel mine, near Hornbrook. The water is being

jtumped out of the shaft, and the timbering is being re-

paired.

Gold nuggets and fine i)articles of gold of the value of

$1400 were extracted last week from the Little Bonanza

mine, in the vicinity of Hawkinsvillc, by Newton Gordon,

owner of the property.

TuoLUJiNE County

(Special Coi lespondence.)—Operations are to be com-

menced at the New Era mine by A. C. Redding and W. E.
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Russell, to whom the property was recently bonded by

W. T. Carter. A body of good-grade ore was uncovered

a few days ago on the 1150-ft. level of the Harvard mine.

At the Helm-Hiatt mine, near Deer creek, an adit is being

driven to tap the vein far below the old workings. With
only an arrastre to crush the ore, the property was worked

with fair success a number of years ago. The Tappie

mine, situated between Rawhide and Tuttletown, has been

bonded to Albert Morgan and Walter Talbert, and prepara-

tions are under way for the operation of the property.

Repairs are being made to the mill, and a building to be

occupied by the employes is being erected. The milling of

220 tons of ore from a 6-ft. vein at the Chileno mine, on

Jackass hill, operated by C. A. Gillis, gave returns of $.5

per ton in free gold, in addition to which 24 tons of con-

centrate was saved which yielded $20 per ton. The crush-

ing plant on the property is unsatisfactory and a new
one will probably be constructed. The Berkeley Mining Co.,

which recently brought suit against the owners of the Ida

Klein mine to recover money paid on the purchase price

of the property, alleging that fraud had been practised,

is the defendant in an action instituted on May 31 by A.

A. Jacobs, who seeks to force the mining corporation to

pay $1238. Of this sum $814.25 is said to be due for

supplies furnished by plaintiff, the balance representing

two a.ssigned claims, one of ,$227.16 from the Jamestown
Lumber Co., and the other of $196.69 from W. E. Booker.

Tuolumne, June 3.

COLORADO
Clear Creek County

(Special Correspondence.)—The Lucania adit, on Belle-

vue mountain, is being driven at the rate of 200 ft. per
month. An 8-in. streak of gray copper ore has been uncov-

ered on the third level of the Lombard mine, assaying $300
to .$500 per ton in silver and gold. Chalcopyrite has been

found at the bottom of the 00-ft. shaft, on the Empress
vein, running $90 per ton in gold and silver. It is stated

that work will be resumed in the Honest John adit on
Chicago mountain. The bore is now in 2300 ft. Work
on the reduction plant that is to be provided with the

McKelvey amalgamating process has been commenced. A
shipment of 8 tons of smelting ore from the Silver Horn
mine sampled 200 oz. silver and 2 oz. gold per ton. E.

Hunter is manager. N. J. Pike & Co., leasing on the Old
Town mine, sent out a carload of smelting ore last week,

gross returns for which were 5.70 oz. gold, 10.20 oz. silver

per ton, and 4.10% lead.

Idaho Springs, May 19.

(Special Correspondence.)—A. Erickson, leasing on the

third level of the Seven-Thirty mine, has started a drift on
an 8-in. streak of gray copper ore that samples 395 oz. silver

per ton. The 50-ton mill at the Conqueror mine, Covode
mountain, was started last week. George Schneider, the

manager, states that work on the new 200-ton mill \\i\\ be

started at once. J. L. Cutting has a contract to drive 500
ft. on the Clinton vein, in Daily district. S. A. Offerson,

leasing on the Gold Dirt mine, is stoping on a body of
smelting ore 18 in. wide, that assays $70 per ton in gold.

Ore is being shipped to the Golden smelter. A body of
steel galena 2 ft. wide has been uncovered in the 300-ft.

raise driven from the adit on the Aetna vein at the Capital

mines. A shipment made shows the ore to be worth $120
per ton in gold, silver, and lead. A road is being con-

structed from the flat on Alpine mountain to the Sporting
Times mine.

Georgetown, May 28.

Gilpin County
(Special Correspondence.)—The London claims, in Twelve

Mile district, have been taken under bond and lease by A.
T. Holman, representing a syndicate of Michigan investors.

There is a 100-ft. shaft, with some drifting on the vein.

The Moon Anchor mine will be an ore-shipper this summer.
It contains a 3-ft. vein of smelting ore on which a drift is

being advanced. The ore samples $40 per ton in gold. P.
Fransen is manager. Stephens & Co., leasing on the 600-ft.
level of the Topeka mine, are shipping mill ore that has

a value of $10 per ton. The smelting ore samples $25 per
ton. A shipment of 20 tons of smelting ore from the Fed-
eral mine, made by R. Hughes, brought a settlement of
$51.38 per ton in gold and silver. Operations are on the

400-ft. level.

Central City, May 29.

Lake County (Leadville)

Burton, White & Co., lessees on the Chrysolite mine, have
developed a body of zinc carbonate, 12 ft. wide in some
places, the ore in which is about 36% zinc. The property

is a regular shipper. The Western Mining Co., S. D. Nich-

olson, manager, is operating the Wolftone, Maid of Erin,

and other mines on Carbonate hill, and shipping zinc ore.

Teller County (Cripple Creek)

The ore output of the mines in Cripple Creek district

during May amounted to 79,160 tons, of an average grade

of $18.35 per ton, the total value of bullion extracted being

GOLDEN cycle MINE, CRIPPLE CREEK DISTRICT.

$1,453,437. The tonnage and value of ore treated at the

six principal mills, which run on Cripple Creek ore, to-

gether with that sent to smelters, are given as follows

:

Average

Plant. Tons. Value. Gross.

Golden Cvcle 29,070 $20.50 $595,935.00

U. S. R. & R 14,165 22.00 311,630.00

Portland 10,000 20.00 200,000.00

Portland, Victor 10,075 3.57 35,967.75

Stratton (Est.) 10,600 3.10 32,600.00

Wild Horse 1,050 4.10 4,305.00

Smelters 4,200 65.00 273,000.00

Totals 79,160 $18.35 $1,453,437.75

It will be noted that only the highest-grade ore was
shipped to the smelters; that the mill ore grading from

$20 to $22 per ton was shipped to the big mills at Colo-

rado City, while over 21,000 tons of ore campling from

$3.10 to $4.10 per ton was treated at the Portland, Stratton,

and Wild Horse plants in the district. The Western Redac-

tion Co., operating a mill at the Isabella mine, has com-

menced work, and will doubtless make a report of June

business.

The Elkton Con. M. & M. Co. is sinking its main shaft

as rapidly as the water-level is lowered as the result of

the drainage through the Roosevelt tunnel, the bottom of

the shaft being now below the 900-ft. station. A winze

has been sunk 60 ft. below the 900-ft. level in ore that

assays about $40 per ton. The ore below this level, with-

out sorting, is said to average $35 per ton. Henr\ Von
Phul and associates are shipping ore taken from the Fair

Chance ground, on tlie western slope of Beacon hill, 'fheir

ore is mined in a 3-ft. vein, samples of which assay $15

to $40 per ton. George Diamond and Charles Walker have

a 2-years lease on a block of the Cariolanus mine, on Battle

and Squaw mountains, expecting to operate througli the

Columbine-Victor lateral, by which this property is lapped

at 600-ft. depth. Charles Stream and Charles Erne have

a similar lease on another block of Cariolanus ground. The

royalties to be paid by lessees will varj- according to ihe

grade of the ore. This property belongs to T. B. Burbridyre.
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I). H. Curry, lessee on the Monument mine, near Victoi-, is

mining ore running about 2 oz. gold per ton from the oO(>,

400. and 500-ft. levels, and is shipping 3 to 4 cars per
week. The Ruble Mining & Leasing Co. has its lease re-

newed on the Rubie and Lafayette mines, on Bull liill.

These mines belong to the Princess Alice G. M. Co., and
the lease continues till Jaunaiy 10, 1914. The leasing ciin-

pany is shipping 100 tons per week of ore assaying 2 oz.

gold per ton. It pays royalties graded from 10 to 2.5%.
The Ajax mill, being built on Battle mountain, probably
will be ready for work in July. The equipment provides
foi- the Clancy method of cyanidation, in which the Moore
filters perform a part. The Cavanaugh cyanide plant, being
erected at the Jo Dandy mine. Raven hill, is soon to be
ready to treat ore. The Jerry Johnson. Forast Queen, and
W. P. H. mines, situated on Ironclad hill, all in the hands
of lessees, are regular ore shippers, 5 cars having been
sent out on May 30. Shipments of two cars were made on
the same date from the Deerhorn mine. Globe hill, belong-

ing to the Stratton estate, and under lea.se to William Fitts.

It is announced that tlie directoi-s of the drainage com-
pany have decided not to undertake the extension of the

R<x>sevelt tunnel at present. The average subsidence of
water in the district since the water channels were tapped
by the tunnel is said to be about 36 ft., or not more than

6 ft. per month, which is much slower than was anticipated.

One estimate places the volume of water in the district basin
at 40,000,000 gal. per vertical foot. The outflow through
the tunnel is 6000 gal. per minute.

IDAHO
Blaine County

The Blaine Mining Co. is to re-open aud work tiie Solid

Muldoon mines, at Tustin, in the Wood river countrj-. Sam-
uel and David E. Crawford, of Michigan, and E. C. East-
man, of Wi.sconsin, are principals in the C(mipany, and H.
J. Allen of Hailey is to have charge of the work.
The Boulder Con. M. Co., composed of William Schultz,

of Hailey, M. W. Wood and L. J. Falk, of Boise, aud
othei-s, has driven an 800-ft. cross-cut on a grouj) of claims,
2') miles north of Hailey, by which two veins of ore have
been opened, and from these some high-grade ore has been
extracted and sold. The group is on Boulder creek, at the

ba.se of the Sawtooth range. The cross-cut is to be extended,
and if continued to a point below the cre.st of the range.
as contemplated, it will ha\;e attained a depth of .ISOO ft.

Mr. Schultz located the claims 31 years ago.

Idaho County
The custom mill of the Elk City Reduction Co. is expected

to be ready for work by July, and a sufficient tonnage of
ore is said to have been pledged to keep the mill running
the rest of the summer. Most of the ore mined in this

locality is incidental to development work. The Elk City
Mines Corporation, which operates the South Fork mine
and mill, near Elk City, cleaned up gold bullion valued at

$3rm as tRe result of 12V2 days run of a 5-stainp mill.

Operations are to be continued.

• Shoshone County
(Special Correspondence.)—The rejiort for the seven

months of the fiscal year ended March Iflll. just issued by
the Federal company, shows a gain of ,$347,000 over the

con-csponding period a year ago, which means there was a

surplus of .$194,000 after paying charges and dividends on
preferred stock, as against a deficit of $153,000 for the

same period 12 months ago. The earnings for March were
.$118,000, an increase of .$i5r),000 over the same month a

year ago. As preferred dividends call for $840,000, the

company already has earned for the current year within

.$15ti.000 of its needs in this respect.

Wallace, June 1.

Tlic Bunker Hill & Sullivan Mining & Concentrating Co.,

Die great mines of which are at Wardner, is reported as

having seven years' supply of ore blocked out. The com-
pany is operating two concentrating mills and a tailing

plant at Kellogg, the two mills treating about IKO tons of

ore per day. The third concentrating plant is being erected.

and when it is ready to operate the combined capacity of
the three mills will be 4500 tons of ore per month.

MONTANA
Broadwater County

(Special Correspondence.)—The Ohio Keating M. Co.,
operating in the Radersburg district, has about completed
arrangements for building a concentrator for treating its

low-grade ore. The company at present is shipping three
carloads of ore each week.

Radersburg, June 3.

SiLVERBOw County
(Special Correspondence.)—Although no ofBcial informa-

tion has been given out, there is a report, which seems to

be well founded, that the Butte & Superior company will

not undertake construction of a concentrator this year, but
will continue to ship its ore to the Basin reduction works.
Under present conditions the company is getting good re-

sults, and it is felt that a large treasury fund should be
accumulated before the erection of the mill is undertaken.

Butte, June 3.

NEVADA
Humboldt County

The Gold Ledge M. Co., made up of Kansas City people,
has developed its mining claims, situated on Kramer hill,

2 miles south of Golconda, and has constructed a mill that

Ls to be ready to operate this month. The ore is taken
from the mine through an adit-level by which 200-ft. depth
on the vein is gained. A winze is also being sunk on the

vein from the adit-level. Charles J. Frye, of Kansas City,

is manager for the company. The Wanonah Mining Co. is

developing a mining property at Gold Run, 12 miles south
of Golconda. A body of ore, opened by a long cross-cut,

has proved to be 20 ft. wide, some of the ore therein being
of shipping grade. A raise made from the cross-cut to the

workings above it has given good ventilation. D. E. Moore
is in charge of the property. Work is being performed on
the West Dip, Black Diamond, Nevada Crown, and Warren
placers, in the same district.

Esmeralda County

(Special Correspondence.)—The estimated production of

the Goldfield Con. Mines Co. for May amounted to 29,410

tons of ore. Gross value of metals recovered, $882,§00;
operating costs, $215,000. Net profit for the montli.

.$667,000. Mines looking well.

Goldfield, June 3.

Lyon County

The Nevada-Douglas group of mines, in Yerington dis-

trict, compri.ses the Douglas, with 200,000 tons of ore de-

veloped that is estimated to run 3% copper; the Copper
Basin, on which close to 50,000 tons is opened, running

4.5% ; the Ludwig, in which there is claimed to be developed

nearly 600,000 tons of ore, estimated to assay 5.4% copper.

A shipment of 1192 tons of ore from the Douglas mine
sampled 13.49% copper, 0.01 oz. gold, 0.67 oz. silver, 20.28%
iron, 22.72% silica. This company built the Nevada Cop-
per Belt railroad from Wabuska to Douglas, via Mason, a

distance of 33 miles, now in operation.

Nye County

(Special Corresjjondence. )—The control of the Plamenaz
lease on Union No. 9 claim has passed from C. B. Putman
and James Shea to the Manhattan War Eagle M. & M. Co.

for a reported consideration of $20,000. In addition to

the cash payment, the purchasers have granted a long-term

lease to Putman & Shea on the Jumping Jack. Operations

on the latter will be commenced by the lessees. The Jump-
ing .Tack is near the Big Four,- being separated from it by
the Golden Wedge. The Big Four Leasing Co. has its air-

compres.sor and motor in place, and electrical connections

are being made. The sinking pump, at the 220-ft. station,

soon will be lowered to the 300-ft. level, and driving for

'he vein will be started at this station.

Manhattan, May 31.

The output of the mines of Tonopali for the week endcU
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June 3 was as follows: Tonopah M. Co., 3000 tons; Bel-

mont, 2910; Montana-Tonopali, 1045; Tonopah Extension,

080; Midway, 50; West End, 150; total, 8135 tons, of the

estimated value of $203,375.

The Bonnie Clare M. Co., for which J. L. Hisey is man-

ager, is starting its 100-ton mill in operation at Bonnie

Clare station. The ore supply is being hauled from the

mines of this company on Gold mountain, 9 miles away.

It is expected that some custom ore will be received from
oilier mines at Gold mountain and Horn Silver. The mill

niacliineiT is driven by electric power from the line of the

Nevada-California Power Co. The projjosal to build a

trackless trolley line from Bonnie Clare to Gold mountain,

for seivice in ore haulage, is being considered.

Storey County (Virginia City)

The Mexican G. & S. M. Co.. during the week ended

June 3, did some cross-cutting on the 2200-ft. level ; and

drove the north drift No. 2, from tlie east cross-cut, 18 ft.,

extended the south drift 11 ft. on the 2300-ft. level ; and

started a raise from the south drift, from which 66 mine-

cars of ore were taken, averaging $57 per ton. On tlie

2400-ft. level, the north drift from the west cross-cut off

north drift No. 2 was extended 25 ft., and from that drift

108 cars of ore averaging $19.47 per ton were taken: and

in Die north drift from east cross-cut No. 2, at 366 ft. in,

a T-ai.'^e was driven 15 ft. in ore, from which 72 ears of ore,

assaying .$72.98 per ton, were mined, and in cutting out

for a chute 15 cars of porphyry and quartz were taken of

an average value of $19.04 per ton; work was done on

the fii-st, fourth, and fifth floors of the stope at the end

of the north drift on the 2500-ft. level, from which 101

cai-s of ore were mined, assaying $88.00 per ton, also 6 cars

of porphyry sampling $20.05 per ton. During the week
there were shipped three railroad cars of first-grade ore to

tlie smelter.

The estimated production for the week of the Mexican,

Ophir, and Con. Virginia, known as tlie north-end mines,

aggregated 757 tons, of the \-alue of $32,459. Tlie Mexican
produced 368 mine-cars of ore. valued at .$21,011 : the

Ophir's output was 230 tons, worth .$9902; that of the Con.

Virginia being 159 tons, valued at $1545.

White Pine County

The Allen mine, under lease to Ed Wilson and Ole John-
son, of Ely, and situated in the Red Hills district. 40 miles

northeast of Ely, is a producer of high-grade lead-silver

ore. These lessees have hauled SO tons of the ore 60 miles

to Currie station, from wliich place it was shipped to

tlie smelter.

NEW MEXICO
The gross output of coal mined in New Mexico during

the last fiscal year amounted to 3,293.486 tons; coal con-

sumed in operating the mines, 38,533 tons; unwashed slack

and coal sent to coke ovens, 802,076 tons; coal shipped to

market, 2,433,739 tons; coke marketed, 397.102 tons. Value
of coal and coke shipped, $4,693,870, an increase over that

of the preceding year of 19.7 per cent.

Grant County

The Chino Copper Co. has four 90-ton and one 40-ton

steam shovels in operation on its copper properties at Santa
Rita; the result of their operations is that 334,000 cu. yd.

of overburden has been stripped off the orebodies. and
1.34,000 tons of copper ore has been accumulated in the stock

piles. The first unit of the concentrating mill is expected
to be in operation next month.

Socorro County
(Sjiecial Correspondence.)—The Maud Mining Co. has

its steam-hoist in jilace for sinking its two-compartment
shaft. About 15 men are' now employed. The clean-up
last week at the Deadwood mines amounted to 2350 oz. gold
and silver bullion. The tonnage of ore crushed was 280,
with 15 sacks of concentrate. The third drift west of the

Socorro mine is still in good ore. This is the level from
which a shipment of high-grade ore was made some time
ago. The mill is treating 150 tons daily, operating on aver-

age-grade ore. The Oaks Comininy has advanced its tunnel

15 ft. About half of the crew's time is spent in grading
a road leading to the site. The portal of the tunnel will

be timbered with square-sets as soon as the material can
be delivered. An aii'-compressor is to be provided, to be

dri^en by a gasoline engine.

Mogollon, June 3.

OREGON
Josephine County

The smelter of the Alineda Con. Mines Co., situated at

Galiee, is treating about 100 tons per day. and turning out

10 tons of matte.

UTAH
Salt Lake Cousty

(Special Correspondence.)—Utah Copper is making prep-

arations to increase its production. It is probable that the

company will increase the output sufficiently to leave a good
margin over the $3 annual dividends. The last statement

showed that the company was cutting close to the line with

its previous rate of production. The regular quarterly

dividends of the Utah Copper and Nevada Consolidated

have been declared, the former 7.5c. per share and the latter

37I/2C. The total of Utah Copper dividend is $1,171,987.

bringing the gi-oss amount to date to .$9,136,.565. Nevada
Con. will pay .$749,380, bringing its total up to .$5,081,371.

Both dividends are payable June 30. The annual statement

of the Bingham Mines Co., gives the total assets December
31, 1910, as .$2,148,076, of which $128,812 is in cash and
accounts receivable. Accounts payable are .$352, and float-

ing indebtedness $47,439. Capital stock is .$945,560, and
the balance of the liabilities are in the funded debt. Ohio
Copper Co. will hold its annual meeting June 7, at Port-

land, Maine. It is reported that the gathering will show
F. A. Heinze to have surrendered his control. The direc-

tors of the Bingham Mines Co. have submitted two plans

of reorganization which will be considered at the annual

meeting June 21. The present cajjital is 800,000 shares, par
value $1. One plan is to increase (he number of shares

and issue convertible bonds. Another is to form a new
company of 300,000 shares, ]iar value .$5, set aside 160,000

shares for exchange of the old stock, and put the balance

in the treasury for sale. It is also suggested to make the

stock assessable. The directors state that the orebodies al-

ready developed justify vigorous development.

Salt Lake, June 1.

WASHINGTON
Ferry C'ountv

(Special Correspondence.)—There was shipjied from the

mines of Republic district 3700 tons of ore to the smelters

during Maj'. It is estimated that over 7000 tons of ore

of milling grade was liroken and stored, in the meantime,

to await the completion of the mill of the North Wash-
ington Power & Reduction Company.
The Knob Hill comiiany has received the smelter returns

from 3 care of ore which show as follows : 198,036 lb., assay-

ing 3.62 oz. gold and 7.01 oz. silver per ton. The gross

value of the sliiiniient was $7166.94: net returns, $6065.18.

Retui'ns from another carload show 1.8,35 oz. gold and

3.85 oz. silver per ton; dry weight. 91.922 lb.: gross value,

$1692.14; net returns, $1177.53. The Knob Hill company
declared a dividend May 29 of $10,000. The Quilp M. Co.

paid a dividend of $15,000 on May 25, making $52,500 to

date. The mine is leased to the Imperator-Quilp company.

Republic, June 3.

CANADA
Briti.su Columbia

The Standard Silver-Lead M. Co., operating the Standard

mine, near Silverton, has sufficiently advanced No. 6 adit

to enable the ininei-s to drive a cross-cut to the ore-shoot

on that level. This shoot of silver-lead ore has been well

oiiened on No. 5 adit, those workings extending from No. 5

to No. 4. The orebody has been followed below No. 6 by

a winze. The concentrating mill and aerial tramway are

both under construction and iirobably will be in operation

bv August.
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Decisions Relating to Mining
Specially reported for the Minino and Scientific Press.

Action to Recover for Drilling—Contract for Core
Drilling

III an action to recover for seniees in drilling under a

contract calling for 'core' drilling, the fact that the fli-st

five holes were drilled by hand did not make the drilling

by hand a separate and independent contract, where the

hand drilling was also 'core' drilling.

A. J. Yawger Co. r. Buttz, (Indiana) 91 Xorthwest-

ern, 568. April 1910.

Title to Oil

The owner of land lias no specific title to the oil therein

until it has been removed from the earth. Petroleum oil

is a mineral, and while in the earth it is part of the realty..

If it moves from place to place by percolation or othenvise,

it forms a part of that tract of land in which it remains

for the time being, and if it moves to another tract it

becomes a part and parcel of such tract, and it forms a

pari of some tract until it reaches a well and is raised

to the surface, and then it first l)ecomes subject to distinct

owncnshii) .sop.irate from the land and is personal prop-

erty, the property of the person who has taken it from

the well into which it came. This rule applies whether the

oil moves, percolates, or exists in pools or deposits. In

either event, it is the property of and belongs to the person

who reaches it by means of a well, and severs it from the

really and converts it into personalty.

Bender v. Brooks, (Te.xas) 127 Southwestern, 16.S.

April 1910.

Ta.k.\tion of Minerals.

AVliere llic ownership of the surface and of minerals

under the lands has been separale<I, an as.scssnient and sale

.for taxes of mineral rights in a tract of land is a sufiicient

«les<Tiption of the ownership of the property in such min-

erals, and a ta.x deed containing such des<-ription is not

voiil for uncertainty. The payment of taxes on a tract of

land by the surface owner is not jiayment of taxes on min-

erals beneath the surface owned liy another person and sep-

arately asges.sed with ta.xes in the name of the owner of

minerals.

McGraw r. I.,akin. (West Virginia) 68 Sontheasteni,

27. April 1910.

MisMNG Rights

Mining rights must include incorporal hereditaments lying

in grant but not in seisin ; such as rights of way over the

f.urface, the right to dig and drive slopes and entries, and

the like rights of an intangible nature and incapable of

lieing delivered of pos.session by the owner. Such rights

include not only the minerals, but right of way and other

uses of the surface necessary for the enjoyment of title

to the minerals.

McOraw t'. I.«kin, (West Virginia) 68 Southeastern.

27. April 1910.

Mining Lease—Effect of Xew Lease

Wliere the le.s.sees under a mining lease accepted a new
lease containing a part of the same and other property,

and containing material provisions incon.sistent with the old

le.ise as to certain rights and liabilities under the original

grant, such new lease constitutes a surrender of the old

lease by operation of law as to .so much of the land within

the old lea«e as was included in tiie new. But the sur-

render of such old lease by the execution of the new, impos-

ing different obligations not being a condition of (lie grant,

•ould not effect the interests of a prior attaching creditor

as to rights previously created and then existing against

the tenant in the leasehold estate.

HutfliPS v. Fanners' National Bank. (Vermont) 70

.\tliiii(ic. :i:i. Mi.v lOin.

Personal
Professional men are Invited to send news of their engage-

monts and travels. Such news la Interesting to friends.

.1. W. Finch is at Goldfleld.

S. F. Shaw is at Elkton, Virginia.

,Iames W. Neill is in San Francisco.

0. H. Packer is at Sutter Creek, California.

WiLLiAii C. Greene, of Arizona, is in San Franei.sco.

George E. Collins returned from Wisconsin, June 3.

H. Foster Bain is in SaltLake and will t;o to Virginia

City.

Walde.\iar Lixdgrex was in San Francisco and has gone

to Nevada.

C. H. Voli. has gone to Valdez. Alaska, where he has

oi;ened a branch office.

H. Vincent Wallace has returned to El Paso from
Mora county, New Mexico.

M. A. Newman, manager for Cia. Jlineni ,Tesns Maria y
xVnexas, is in San Francisco.

Walter S. Bickley has been elected president of the

Penn Steel Casting & Machine Company.

Ellard W. Carson, of Los Angeles, is manager for the

Colonial Mining Co., near Qnartzsite. Arizona.

Robert E. Cranston will be at Wonder, Nevada, for

two weeks, examining the Nevada Wonder mine.

J. R. Finlay has been selected by the Michigan Tax Com-
mission as State Appraiser of mining property.

.Tames W. Malcolmson was in San Francisco last Satur-

day on his return from Alaska, and has gone to Mexico.

Herbert C. Enos, of Mexico City, has completed an ex-

amination of mining properties in Jalisco for New York

interests.

John M. Boutwell, consulting geologist for Phelps,

Dodge & Co., is making a geological survey for the Mocte-

ziuna Copper Co. at Pilares de Nacozari, Sonora, Mexico.

William J. Hall has been appointed assistant to the

general manager of the Federal Mining & Smelting Co.,

and Rush J. White has been appointed superintendent of

mines for the same company.

S. W. Bretherton, of San Francisco, has been engaged

as consulting engineer for the Adaven Mining & Smeltmg

Co., of Nevada. He is also consulting engineer for the

Dominion Placer Mining Co. in Plumas county, and two

copper properties in Shasta county, California.

The j)urchase which has just been consummated by the

Union Iron Works Co. of San Francisco of the good-will,

patterns, records, etc., of the Risdon Iron Works, is of

interest to those familiar with the history of manufacturing

in the West. The United States Steel Corporation recently

purchased the site and plant of the Risdon Iron Works,

but did not take over any of the equipment, and through

its acquisition by the Union Iron Works Co. the latter

has added materially to its position as a large manufacturer

of mining machinery, etc. R. H. Postlethwaite, foi-merly

manager of the Risdon Iron Works, will superintend

the department created V)y this consolidation. Back in the

'60s the Risdon Iron Works operated a boiler shop at

Bush and Market streets, San Franci,sco, and in 1849 the

Union Iron Works Co. was started by James and Peter

Donahue. Both of these companies have been large factors

in the develojiment of the Pacific Coast, being pioneers in

the design and instaltetion of the heavy mining machinery

u.'sed in the old Comstock days and also equipping some

of the largest mines in the Transvaal and Australia, and

have had honorable careers. The Risdon Iron Works will

be missed, but the Union Iron Works Co. having acq\iire(l

its business and records and with the addition contenijilated

to its already large plant, will he able to continue the manu-

facture of mining and dredging machinery, boilei-s, etc.,

and to fui-nish spaie parts for machinery ,'i!i-ca<Iy in service.
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Recent Publications

Administrative Report of the State Geological Sitr-

VEY OF Tennessee. By George H. Ashley. 59 pp. Nash-

ville, 1911.

Bibliography of Tennessee Geology. By Elizabeth

C'ockrill. Extract 1-B from Bull. No. 1, 'Geological Work
in Tennessee.' Pp. 11. Nashville, 1911.

Bremen Oil Field. By J. A. Bownocker. Geol. Surv.

Ohio, Ser. 4, Bull. 12. Pp. 68. Ill, index. Columbus, 1910.

A new and important though small field in Ohio.

The Badlands Formation op the Black Hills Region.
By Cleophas C. O'Harra. Bull. No. 9, South Dakota School
of Mines. 152 pp. 111., maps. Rapid City, S. D., 1910.

Water-Supply Paper: No. 258, 'Underground-Water
Papers, 1910,' by M. L. Fuller, F. G. Clapp, G. C. Matson,
Samuel Sanford, and H. C. Wolff; 1911; 123 pp.; inde.x.

Geology and Ore Deposits of Republic Mining Dis-
trict. By Joseph B. Umpleby. Bull. No. 1, Washington
Geological Survev. 65 pp. III., maps. Olympia, Wash.,
1910.

Geomobphogeny of the Sierra Nevada, Northeast of
Lake Tahoe. By John A. Reid. Bull, of the Dept. of
Geol., Univ. of Cal., Vol. 6, No. 5. 71 pp. 111. Berkelev,
California, 1911.

Coal-Dust Explosions. By George S. Rice. Miners'
Circular No. 3, U. S. Bureau of Mines. Pp. 22. Washing-
ton, 1911. A valuable discussion of recent studies, written
in simple language, and containing recommendations of first

importance.

Geology op an Area Adjoining the East Side of Lake
. Temiskaming, Quebec. By Morley E. Wilson. Dept. of
Mines, Canada. Geol. Surv. Branch, Pub. 1064. Pp. 46.

111.; map. Ottawa, 1910. An important contribution to the

geology of a region now much in the public eye.

Informes y Memorias del Instituto Mexican© de
MiNAS Y Metalurgia. Sec. I, Proceedings of the Institute

;

Sec. II, Discussion of the paper by H. S. Denny, on 'Sam-
pling of Orebodies,; 'The Estimation and Valuation of Ore
Reserves,' by G. A. Denny. 49 pp. Mexico, 1911.

Essential Factors in the Formation of Producer Gas.
By J. K. Clement, L. H. Adams, and C. N. Haskins. U. S.

Bureau of Mines, Bull. 7. Pp. 57. Washington, 1911. A
thorough discussion of the physico-chemical facts and prin-
ciples involved, with data derived from experimental re-

search.

Copper Producers' Association Report

The monthly report of the Copper Producers' Association
for May, issued June 8, gives stocks of metal on hand June
1 as 165,995,932 lb., compared with 165,559,908 lb. on May
1. Production for May was 126,962,544 lb., against 118,-

095,223 lb. in April. Domestic and foreign demand for
May aggregated 126,522,520 lb., an increase of about 2,000,-

000 lb. over the previous month. The detailed statement
follows

:

Stocks of marketable copper of all kinds on hand at all

points in the United States May 1, 165,558,908 lb.; produc-
tion of marketable copper in the United States from all

domestic and foreign sources during May, 126,962,544
pounds.

Deliveries of marketable copper during May: For do-
mestic consumption, 84,543,963 lb.; for export, 61,978,557
lb. Total, 126,522,520 pounds.

Stocks of marketable copper of all kinds on hand at all

points in tlie United States June 1, 165,995,932 pounds.

Market Reports

LOCAL METAL PRICES.
San Francisco, J une 8.

Antimony 12—l^c
I QulcksUver (Qaak) 46.60

Electrolytic Copper U— isjic ! Tin 47-48}ic
Pig Lead 4.76—5.70c I Spelter -7—7?'4C
Z.nc dust, 1400 lb. casks, per 1001b., smaU lots S9.60-B.75; large V7.60—8.60

Date.

June

METAL PRICES.
By wire from New York.

Average dally prices In cents per pound.
Electrolytic
Copper. Lead. Bpelter.

1 12.10 4.36 6.36

2 12.10 4.36 5.35

3 12.10 4.36 5.35

4 Sunday. No market.
5 12.15 4.38 6.85

6 12.18 4.36 6.35

7 12.20 4.38 &86

SUver,
per oi.

53J4

5354

B3V,

63'4

ANGLO-AMERICAN SHARES.
Cabled from London.

May 31.

£ I.

Camp Bird 1 10

Kl Oro 1 4

Ksperanza _ I 10

Dolores 1 5

Orovllle Dredging^ o 6

Mexico Mines. 8

Tomboy O 16

(By courtesy of W. P. Bonbright & Co.

31.
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EDITORIAL

HIGH TEMPERATURES were the topic of the meeting

of the Faraday Society in London on May 23, but

the discussion was not a heated one.

THOUGH Congress is a national body, it shows signs

of having come from Missouri. Sixteen congressional

investigations are now under way.

FAULTS have puzzled many an engineer, and the dis-

cussion of the problems of faulting, by Mr. C. F.

Tolman, Jr., in this issue throws much light on perplexing

cases.

POVERTY-STRICKEN is a word apparently not in the

lexicon of the Anaconda group of properties. Their

current assets are given in a statement recently made public

as over $45,000,000, or an excess over liabilities of more

than $30,000,000.

JAPAN is a country of dense population, but the necessity

of safeguarding youth is there none the less appre-

ciated. A recent labor law provides that children under

twelve yeai-s of age may not be employed in factories, and

regulates the houre of labor of older workers.

POPUIxAR election of Senators a.ssumes greater possibil-

ity since the Senate passed, on Tuesday last, the reso-

lution amending the Constitution. Tliis has already passed

the House, and when approved by the Legislatures of three-

fourths of the States, will become the law of the land.

REPORT has it that the United States Smelting, Refinuig

& Mining Company has exercised its option on the

Gold Road mine near Kingman, Arizona, making an out-

right piircha.se at $1,700,000. The mine has been an active

producer and is said to have 300,000 (ons of $10 ore in

sight.

JAPANESE mines and mining have an added interest

derived from the forthcoming visit of the American

Institute of Mining Engineers to Japan, and Mr. Yama-

guchi's description of the Nishisawa mine, near one of the

objective points of the tiip. is tiierefore timely as well as

interesting.

CHIP:F JUSTICE WHITE will head a committee, of

which the other members are Justices Lurtoii and Van-

devanter, to revise the rules of practice in courts of equity,

formulated in 18.52. If our legal practice can be changed

from a trial of skill of opposing counsel in the avoiding

of technical errors, to the pi-omj)! obtaining of substantial

justice, much will be gained.

EXCELLENT work lias been done by the Colorado Geo-

logical Survey, especially in the tungsten district of

Boulder county, and at Montezuma. This work has been

recognized by the Legislature, which has just increased the

annual appropriation to $15,000. We are son-y to record

iit tlie same time that the State Geologist. Mr. R. D. George,
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is now in a Denver hospital as a result of overwork, and

trust that he may soon recover and resume his field work.

ERRORS in type-setting and proof-reading lead to many
curious mistakes. Fortunately they are usually ob-

vious. Occasionally they mislead. In the interesting des-

cription of the 'Gold Quartz Deposits of Porcupine, Ontario'

by Mr. Reginald E. Hore, appearing in our issue of April

29, misplaced figures made him responsible for the statement

that the saving by amalgamation at the Dome mine is 4S

instead of 84 per cent. In the new mill now being built

the combination of amalgamation and cyanidation will give

an vmusually high rather than a low extraction, as might

have been Inferred from the statement as it was printed.

TALK of a copper merger has again been rife, and the

improved foreign demand for metal has steadied prices

a bit. Consideration of the impending new production,

however, induces pessimism as to natural improvement i.i

prices, and the threatened criminal proceedings by the Go\-

ernment against officers of the Standard Oil and American

Tobacco companies suggest caution in forming new monop-

olistic combinations. Any merger of copper producers that

did not control production and raise prices would not offer

sufficient inducement to attract the majority of producers.

Court decrees may modify the Sherman law, but they seem

ineffective as regards the law of supply and demand.

GRUBSTAKE funds have been responsible for the dis-

covery of many important mines despite the well

known dissipating influence of a jug and a convenient

shade-tree. In Colorado an effort is being made to sys-

tematize prospecting by means of a general fund, raised

through the efforts of the Denver Republican, and admin-

istered by a committee from the Chamber of Commerce
consisting of Messrs. Max Boehmer, James Doyle, and

E. Le Neve Foster. It is proposed to grubstake prospectors,

to regularly inspect their work, and to test their finds.

An excellent feature of the plan is the proposal to send

recent graduates of the School of Mines with the prospec-

tors. The scheme ought to eliminate much of the waste

of ordinary prospecting, it will certainly advertise the

State, and it may make good prospectors out of the young
graduates. The last is by no means the least important

feature, for more and better prospectors are needed rather

than more engineers. It is by no means certain but that

greater rewards will accrue to the school men who learn

prospecting than to those who devote themselves to engi-

neering.

Ij^INANCING mining enterprises is a matter that de-

-' mands, and fortunately is receiving, much careful

study. Legitimate mining involves sufficient risk at best,

and, while in any system of estimating probable returns

there must be a large unknown element, that constitutes no

reason against eliminating as many variables as possible.

We discussed recently some of the conditions under which

capital could be obtained in London for mining. In the

current issue of The Mining Magazine, Mr. M. H. Burnhani

begins a series of articles on 'The Finance of a Mine,' in

which he details the correct methods of appraising mines

and stocks. This discussion is extremely valuable both

from the point of view of those who would buy. and of

those who would sell. There is probably as much ignorance

among mine owners as to what sort of examination a prop-

erty should be able to stand in order to make it readily

salable, as there is among buyers of mining stocks who
speculate on the chance of selling to some later but mors
optimistic 'investor.' Mr. Bumham points out the fallacy

of adding together 'positive' and 'possible' ore, and an-

nounces the theorem that "the risk-rate for each block

should vary inversely with the number of sample sections,

and directly with the tonnage therein." This principle

will be developed and its application explained in later

articles.

The Hegemony of the Pacific

In his Charter Day address at the University of Cali-

fornia, Mr. Theodore Roosevelt remarked: "It is on the

Pacifle that the great crises of the future have to be met

and faced." This obvious tinith is worthy of further ex-

position, and a brief review of the more salient features

of the present status and probable future development of

international interests on this gj-eat ocean is worth while.

The Pacific Ocean has an area equal to one-quarter of

the surface of the whole globe, or one-half of its water

surface, stretching from pole to pole, and its coast-line of

47,000 miles includes territory belonging to each of all the

principal nations of the world. These nations may be

divided into four great groups, the Anglo-Sa.xon group, in-

cluding the United States, Australia, Canada, and Great

Britain ; the Oriental group, embracing Rus.sia, Japan, and

China; the Teutonic group, including Germany and the

Netherlands; and the Latin group, comprised by the Mexi-

can and South American republics. The interests of the

Netherlands and Germany are centred in colonies belong-

ing to those nations, while Great Britain appears in a dual

role, as the mother country of Australia and Canada, and

as the European power having the greatest commercial in-

terest in the Orient. The Latin-American republics may
be dismissed without any further mention, since their his-

tory for the century past indicates that they will not exert

any marked influence in Pacific affairs in the immediate

future. The following table gives interesting and signifi-

cant data regarding the other countries:

Area. Popu- Annual National
sq. mi. latlon. revenue. debt.

United States. 3,756,884 103,992.727 »S94,876,855 »1,039.861,531'

Russia 8,647,657 160,095,200 1,379,591,803 4,588,502,684

Japan 147,655 51,458,037 284.428,325 1,305,901,499

China 4.278,170 433.500,000 21,221.722 601,916,605

Australia 3,076,894 5,405,714 244.002,008 1.530,631,158

Canada 3,729,665 7,358,000 8,".. 093,404 323,930,279

The consideration of this table must be prefaced by call-

ing attention to the fact that both in the I'nited States and

China many of the functions of government are performed

by State or provincial authorities, allowing a corresponding

decrease in the national income. In a recent thoughtful

article, Rear-Adrairal A. T. Mahan has discussed the in-

fluence of the Panama Canal upon sea-power in the Pacific.

Without minimizing the importance of naval and military

strength it is scarcely possible to over-emphasize the

strategic and cohesive power of comniei-cial interests, the

political value of invested capital. This was strikingly

illustrated recently when a people noted for their diplomatic

skill, the Chinese, executed the cleverest diplomatic coup of

their histoi-j' by borrowing $30,000,000 from a syndicate uf

English, Gennan, French, and American bankers and

pledging the revenues of the Manchurian provinces as se-

curity. The events which have been steadily shaping them-

selves since 1898 had, by the beginning of the present year,

practically shaken off the grip of China's sovereignty from

her three Eastern pro^•inces, with no prospect of its ever

being regained. By the negotiation of this loan, and the

clever basis upon which it has been jilaced, China has

reasonably secured the soAcreignty of tiiese rich and im-

portant provinces. Nicholas Murray Butler once strikingly

referred to "the cohesive force of public plunder," and the

adhesive power of invested capital should not be over-

looked. This should not Iw taken in any derogatory sense:

it is natural and normal. Each of us, for example, reads

daily of the death of estimable people in various parts of
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the world, with scarcely a flicker of emotion, but when we

see chronicled in the daily journal the death of one who

is attached to us by ties of former associations or kinship

we are profoundly moved. The political vicissitudes of

Chinese pro\inces are matters of little more than academic

import until millions of foreign capital have firmly attached

to them a significance which they previously lacked.

Recently there have been frequent references to 'dollar

diplomacy' as tiiough it were an American invention rather

than the tardy recognition of the trend of European

diplomacy for the last decade, in all cases where diplomacy

can be dissociated fi-om military strategy. The commei'cial

position of the United States is much like that of a wealthy

farmer who by the growth of his interests has gradually

been led into banking and trjule. That the methods of

banking and trade are not tiiose of agriculture is too

obvious for remark, but that our international relationships

are now markedly different from those of even so recently

as two decades ago, apparently needs emphasis.

The hegemony of the Pacific must necessarily appertain

to the nation that possesses the greatest interests in the

Pacific. Great Britain has held the leadership; Hongkong

is the second seaport of the British Empire, and the Do-

minion of Canada, the Commonwealth of Australia, New
Zealand, and the Briti.sh East Indies are strong outposts i.f

Great Britain in the Pacific. But the future development

of Canada and Australia must inevitably widen the gap

that already exists between their interests and those of the

mother countrj' ; British interests in the Pacific will gradu-

ally become Canadian and Australian interests, and these

latter will not quickly become great enough to dominate the

situation. Since the battle of Manila bay the trend of

events has steadily l)een forcing upon the United Stat'^s

the hegemony of tlie Pacific. Wiiether we desire it or not,

this responsibility can not be evaded. The future will show

whether we, bom of English blood, will in turn take up the

white man's burden intelligently, unflinchingly, and with

cheerful heart perform our task.

A Notable Reunion

It happens that this month four distinguished eugineei's

long connected with the mining industry, and who have

had much to do with the mining history of California, have

been in San Francisco. We do not often publish eulogies

of our friends who are still living, but they will in this

case pardon, we hope, some reference to their work. Three

of tliem have retired, but one is active. They are Messrs.

A. J. Bowie, of Yokohama, Gardner F. Williams, of Wash-

ington, D. C, Waldemar Lindgi-en of the same city, and

Louis Janin, of Los Olivos, California. Not only have

these gentlemen rendered distinguished ser\-ice to mining

in California, but all of them have made the profession

their debtor by contributions to technical literature. Mr.

Aug^ustus J. Bowie was for many years a resident of San

Francisco, during which period he was active as a mining

engineer in many places on this Coast. lie was especially

interested in gravel mining, and in ditch and dam con-

struction. He, however, also had experience in quartz

mining, and designed and built the first of the large mills

in the Black Hills, South Dakota. He was consulting en-

gineer for the famous North Bloomfield hydraulic mine

during its palmy days, and was connected with other large

gravel-mining and ditch enterpri.ses in both this State and

Idaho. Mr. Bowie is the author of 'A Practical Treatise on

Hydraulic Mining.' which, though published in 1885, is still

the standard work on that subject. It contains descrip-

tions of the use and construction of ditches, flumes, wrought-

iron pipes, and dams, with much of value on the flow of

water on heavy grades, and its applicability under high

pressure to mining, and the tables are especially valuable

and are standard. Mr. Bowie went to the Klondike in 1897

for a syndicate, of which Mr. James Jl. Keene of New
York was the head. He has been absent from this State for

the past nine years, during part of which period he has

been engaged in mining enterprises in the Philippines and

for the Japanese Government. He is now making a visit

home, but will shortly return to Japan.

Mr. Gardner F. Williams was also interested years ago

in gravel mining in California, being connected with mines

in Placer and Butte counties. In the latter he was with the

old Cherokee hydraulic mines. A long time since he went

to South Africa to report on some possible hydraulic

ground, and while in London became connected with the

De Beers Consolidated, which controls the great Kimberley

diamond mine. He subsequently became manager at that

property, a position he held until he resigned to be suc-

ceeded by his son, Mr. Alfred Williams, also a Califomian.

While manager of the De Beers, Mr. Williams sent to Cali-

fornia for much machinery, and he also took men from this

country to help him in his woi'k. Mr. Williams is the

author of a standard work on diamond mining, 'The Dia-

mond Mines of South Africa,' which is beautifully printed

and illustrated. Since his retirement from active mining

work he has made his residence in Washington, D. C, but

makes an annual jouniey to California to visit relatives

and friends.

Mr. Waldemar Lindgren, now of Washington, D. C, is

one of the most distinguished members of the U. S. Geo-

logical Survey, being chief of the division of Metals and

Metallic Ores. He was for some years a resident of Cali-

fornia, when offices were first maintained by the Survey in

San Francisco, being then associated with Mr. H. W.
Turner, Mr. G. F. Becker, and othere. Later he resided

near Auburn, in Placer county, while engaged in studies

of the auriferous gravels. The field work of his forth-

coming treatise on the 'Tertiary Auriferous Gi'avels' has

been completed, but the volume has not yet been published.

Mr. Lindgren is the author of many papers published by

the U. S. Geological Survey, and is well known for his con-

tributions to the knowledge of the genesis of ore deposits.

He has succeeded to the position long held by Mr. S. F.

Emmons on the Survey, and has much of the same peculiar

hold on the esteem and affection of mining engineers here

and abroad that Mr. Emmons had.

Mr. Louis Janin, who has retired to his ranch in Santa

Barbara county, was one of the earliest of the group of

mining engineers who came to the West from Freiburg to

begin the practice of his profession. For many years l.e

was actively engaged in its various branches. He left his

mark particularly in his metallurgical successes in milling

Comstock ores, and was long one of the most active and

sought-after consulting engineers in America. He has

written much on subjects connected mth both mining and

metallurgy, and still interests himself in them. His last

active work was in determining important geological ques-

tions for the North Star Mines company of Grass Valley.

For some years before that he had given up the examina-

tion and management of mining properties and confined his

activities to work as a geological and mining expert witness

in important litigation between large mining companies.

One of his sons, Mr. Louis Janin, Jr., was a pioneer in

cyanidation, and another, Mr. Charles Janin, follows his

father in consulting work, and is one of the authors of the

bulletin in 'Gold Dredging' recently issued by the State

Mining Bureau. Throughout the lives of all these men

i-uns a vein of achievement. They are successful. They

have influenced their times and their profession broadly

because they are broad men looking at things in a broad

way.
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Graphic Solution of Fault

• Problems

By C. F. TOLMAN, Jr.

A common occurrence in mining is to liave a drift on

the vein meet a polished wall, on the other side of which

no ore is discovered. The life of the mine depends upon
rediscovering the ore, but in many cases the vein is never

found again. Occasionally the break is older than the ore

deposit; the ore solutions may not have passed through

the fault gouge, and so no ore e.xists beyond the break

;

but in every case where the break is younger than the

ore, it exists somewhere beyond the 'trouble', as the Cornish

miners call the fault. One superintendent may be unfor-

tunate in his search; the next may have more knowledge
or better luck, and when the vein is found he has scored

a hit with the owners. Finally, if the ore is valuable and
the sujierintendent unsuccessful, an expert in faulting may
be called in to collect, study, and plot all data, but mean-
while important evidence may have been obliterated, which

could have been observed when the fault was first found.

For these reasons every man engaged in mining should be

interested in fault problems.

The study of faults must be carried on according to

the methods of ai)plied geology, and the methods of detailed

and exact geological mining investigation are of but recent

development. For instance, in the somewhat generalized

mapping of a large area, geologists once believed it only

necessary to consider the vertical component of fault move-
ment, an assumption which is entirely inadequate when
accurate gi-aphic investigations are undertaken. J. E.
Spurr, in his excellent text-book 'Geology as Applied to

Mining', emphasizes the occurrence of fault movement in

all directions on the fault plane, but vertical sections, so

universally used to portray generalized geological struct-

ure, show only the vertical component, and the importance
of horizontal displacement, and pivotal fault motion, was
not thoroughly appreciated, until the San Francisco earth-

quake gave emphasis to these factors.

It is strange that in the standard text-books on geology,
faulting has received such incomplete and unsatisfactory-

treatment, and .so little attention has been paid to accurate

graphic methods of solution, especially when we remember
that nearly thirty years ago R. W. Raymond published a

summary of Hoefer's work on faulting,^ involving the appli-

cation of descriptive geometry to fault problems. Hoefer
appreciated that faulting may involve movement in any
direction on a fault plane, and that translatoi-y movement
may be combined with rotatory movement. With the excep-
tion of this article, no exposition of the graphic methods
applicable to these problems has apjieared in English until

recently.^ The engineer confronted by such problems must
discover original solutions, remembering what he can of
his early studies in 'Churches Descriptive Geometry', or
he probably overlooks the possibility and value of the
graphic solution, and may not know just what data it is

necessary to collect in order to solve the problem.
The problems i)resented below are selected from those

given in the laboratory courses in structural geology at the
School of Mines of the University of Arizona since 1905,
by myself and assistants, especially Theodore B. Chapin.
The methods given are the most simple of the many that
I haye used both in engineering practice and teaching. The
discussion is confined as closely as possible to the graphic

iRaymond, R. W. 'Hoefer's Methods of Determining Faults
in Mineral Veins'. Trans. Amer. Inst. Min. Eng., Vol 10,
pp. 456-465.

2Reid, H. F. 'Geolometry of Faults'. Bull. Geol. Soc. of
America, Vol. 20, pp. 171-196. This valuable contribution
goes over some of the ground covered in this discussion. The
author does not adopt the simple concept presented by me
in a following article regarding rotary fault movement.
Mr. Reid conceives that poles of rotation may lie at various
angles to the fault plane, and introduces artificial solutions,
Involving such movements as a rotation about, and transla-
tion along, one and the same pole.

solution of a set of type problems, and only the briefest

possible statement of the various kinds of fault motion
is made, with such a summary of fault nomenclature as

is necessary for understanding them, and with a brief

statement of the practical bearing of some of the solu-

tions. The reader desiring a summary of the phenomena
by which faulting is detected, as well as the modern ideas

on the general subject of faulting, is referred to a paper
entitled 'Methods of Inve.stigating Problems in Faulting','

and to the valuable discussion in Economic Geology* for

1907, 'How Should Faults Be Named and Classified?'

N01IENCL.4TURE OP FaULT MOVEMENT
A direct measurement of the amount and direction of

fault movement on the fault plane is, unfortunately, not

often possible; at times only the direction of movement,
or the perpendicular distance on the fault plane between
the two broken portions of the faulted body, is known; or

again, jjossibly only the component of the fault movement
in a vertical plane, or in a horizontal plane, or in a plane

perpendicular to the trace of the faulted body on the fault

jilane. Since measurements in all these different planes

are made, and, further, since the complete measurement
in any one plane often cannot be taken, a complete and
orderly set of names for all these is desirable, and is of

great assistance in the discussion and solution of fault

problems. Therefore the nomenclature previously sug-

gested^ is introduced here, with the substitution of the

word 'normal' for the word 'vertical' throughout, on ac-

count of the criticism that the measurement there called

'vertical displacement' is not vertical, when the fault plane

is inclined, but normal to a horizontal line. When rotation

and translation are combined, these names are applicable

to the movement at any given point of the break, the

amount of the movement changing with the distance from
the pole. In this case, howe\er, a complete solution of

the problem involves only the location of the pole about

which the known angular rotation will produce the dis-

placements observed: for it is evident that a combined
rotation and translation can be considered as a i)ure rota-

tion, and translation can be considered as a pure rotation

about an equivalent pole. The term 'angular displacement'

may be used, and the location of the pole designated.

Methods of Pro.jectiox

In faidt problems we have to deal witli at least two
l)lanes. namely, the fault plane and the faulted vein, dike,

or stratum. (Hereafter the word 'stratum' will be used

for any faulted body which has two dimensions of decidedly

greater magnitude than the third.) This involves represen-

tation in three dimensions, and only the four methods most

valuable for our purposes will be mentioned, two of which

are discussed and used.

1. Mine Models.—The use of mine models has Iwcome

increasingly popular in the last twenty years; their devel-

opment being due largely to the need of giving a clear

idea of workings, veins, and faults, to non-technical judges

and juries. More recently they have been found to be

valuable in impressing still less technical stockholders. To
those with experience underground, and a trained geomet-

rical sense, models have little if any advantage over mine
maps.

"2. Stereogrammatic Projection.—An effective method of

indicating spacial relations is by means of a diagram of

a block ; mine workings, fault planes, veins, etc., are located

by measurements along the edges of the block. Of the

various methods of projecting these blocks, the isometric

is the most valuable, and is the only one- used in this dis-

cussion, and is described below.

,3. Orthographic Projection on Two Mutiiallii Perpen-

dicular Planes.—This is a simple and at the same time a

valuable method for representing undei^i-ound conditions.

However, the projecting of the two perpendicular planes

on the single iilane represented by the sheet of paper is

aTolman, C. F. Mining Magazine. New York. February 1906.

*Econoviic Geology. Vol. 1. No. S: Vol. 2. No. 1, 2, 3. 4. 5.

6, and 7.

sTolman, C. F. 'How Should Faults Be Named and Class-
ified?' Economic Geology. Vol. 2. pp. 506-511.
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unsatisfactory where tlie workin*^ are extensive, and espe-

cially where they are not coulined to a definite plane, and
for most purposes, especially for the solution of problems,

the following method is superior.

4. The Two-Level or Contour Method.— Mines are

mapped by 'levels'. Exploration and extraction workings

are generally driven at regular intervals (100 ft. is the

most common interval) and the group of workings at eacli

depth is a "level". Given the trace of a vein on two levels

and it is completely located unless it suffers some distor-

tion lower down, in which case the new position is shown
by the traces on tlie lower levels. By using the simple

method of niaii|)ing faults and faulted strata on two levels

FIG. 1.

(one 100 ft. below the nuiin or reference level), the graphic

solution of fault problems is made easy, and is the one
adopted in tiie following di.scu.ssion.

Measurements of fault movement are made in liie fol-

lowing planes:

1. On the fault plane. .Ml such measurements are des-

ignated as 'displacements'.

VUi.

2. On a jilaiie normal to the trace of the faulteil body
on the fault plane. These measurements are the 'separa-

tions'.

.3. On any perpendicular plane. 'The throws'.

4. On a horizontal plane. (Generally the earth's sur-

face.) 'The heaves'.

These arc represented in Fig. 1 to 4 and in each dia-

gram the vein or stratum is represented to contain a lens

or nodule which has been split open by the fault movement,
thus indicating at a glance the ilirection and amount of

fault displacement.

The di.iplaremriil.1. Fig. 1. The 'total displacement' is

ac. This is taken as the hypothenuse of a triangle, the

adjacent side of wliicli is parallel and the (i|))iosite side per-

pendicular to the trace of tlie faulted stratum on the fault

plane; nb is called the 'parallel displacement', and cb the

'pprpendicular displacement', and the angle cabz=r. With

ac again as the hypothenuse, a second triangle is eon-
stnicted with the opposite side a horizontal line, and the
parallel side nonnal thereto; ad is called the 'normal dis-

placement' and cd the 'horizontal displacement'. '

The separations. Fig. 2. These, as defined above, are

in a jilane normal to the line af, and as this line happens
to be horizontal, the measurements in this particular case-

are in a vertical plane, and are therefore both separations
and throws. The 'total separation" ac lies in the fault plane
and has already been named 'perpendicular displacement';

ad is the 'parallel separation' and cd is the 'perpendicular

separation', the latter being the only important measure-

PIG. 3.

meut of this set. It is, of coui'se, the shortest distance

between the two faulted portions of the stratum or the

faulted portions jiroduced; cc and ae are, respectively, the

'horizontal" and 'normal separations'.

The throws. Fig. 3. These are measurements in any
vertical .'section, and are of imi)ortance because in making
structural sections the throw in that section must he deter-

mined. With i-eference to any particular fault plane under

consideration, the .section normal to the strike of the fault

is the most imi)ortant, and if the direction of the section

is not designated in describing a throw, this section is

understood. In the figure ac is 'total throw", be is 'parallel

FIG. 4.

throw", and ab is perpen<licnlar throw", cd is 'horizontal

throw', and ad 'normal throw'.

The heaves. Fig. 4. The heaves are measurements iir

a horizontal plane. In the figni'e ac is 'total heave', ab is

'l)arallel heave', and be is 'pernendicular heave'.

ISOMKTRK' I'ROJKCT'IOX

Space is represented hi Fig. .5 by a cubical or rectan-

gular block, position in which is determined (1) by locat-

ing the point in a liorizontal plane, and (2) locating this

plane according to its distance below the top of the block.

The edges of the block ai-e projected orthographically on

the plane of the i)apei', by directing the line of sight at

a comer of the cube. The edge of the block representing

depth is j)rojected vertically, and the othei' (wo edges are

projected upward to the I'iglit and left, the angle between

the pi'ojections being 1'20 degrees.
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The projections of the edges of the block are shorter

than the projecting edges, and all measurements parallel

to these edges are measured in the 'isometric scale'. Those

lines parallel to the diagonal he are the only ones projected

full length. Of all directions in tlie liorizontal plane, the

'short diagonal' ad is most incUned toward the line of

sight and is therefore most reduced in projection. Points

are usually located by taking the coordinate measurements
parallel to the edges, but occasionally it is convenient to

take measurements parallel to either of the two diagonals,

and it is therefore valuable to know the ratio of these

three scales. To determine this ratio, revolve the block

around the diameter be until the top coincides with the

plane of the paper, taking the position a'hd'c. The ratio

of the lengths of the [projections of a given distance, taken

(1) parallel to 'long diameter' he, (2) the edges hd, and (3)

the 'short diameter' ad is bd' : bd: b'd.

To find the length of the projeetion of the line kl in

these three directions. Take hi' equal to Id. Draw /'/"

perpendicular to be. bl" is the length of the projection

parallel to the edges. Take dl" ' equal to this isometric

length {bl") and as I" ' I" " is parallel to be, dl" "
is the

length of the projection when kl is parallel to ad.

FIG. 5.

To draw a plane whose dip and strike are known. Locate
the points of the compass on the block. (In Fig. 5, north

is parallel to the 'sliort diagonal'.) Lay off fg in tlie re-

volved position {a'hctc) of the top of the block according

to its strike (north 60° east). Draw ah perpendicular to

fg. Locate fg' in its proper position in the isometric

block by drawing ff and gg' perpendicular to 6c. a'h then

becomes ah'; a'h is equal to hi', therefore hi" is the corre-

sponding isometric length. The dip of the stratum fg' is

given as 60° to the southeast, and since ah' is taken per-

pendicular to fg', a plane passed through ah' and ae will

show the dip. Constructing a triangle with a 60° angle,

and the isometric equivalent of ah' being used as the adja-

cent side, the opposite side ml" shows the proper isometric

length to be laid off on the edge of the cube. Point m is

taken this distance below a. By connecting to' and f trace

fo is obtained. By projecting the edge ac and the line fg'
until they meet in jioint n and connecting m' and n, trace

pr is found, and the otlier traces are then dra^vn in.

The two-level or contour method of projection. The rela-

tion of the isometric to the graphic method of projection

is shown by Fig. 6 and 7. In these, every plane, unless

perpendicular, is located by two lines. The heavy line (BB)
is the map of the plane on the reference level, and may
be called 'the strike line'. A line of light dashes the trace

of the plane on the level below and this is the contour
line of the plane. Any number of contours may be used
if the plane changes dip or strike with depth. The dip

of the stratum is shown by the distance between the strike

line and the contour, and the 'dip triangle' may be con-

sti'ucted by drawing a line perpendicular to the two traces

FIO. 6.

o«-
%/

^e

B^. e

FIG. I.

(B B,^) and laying off to scale 100 ft. on the eontour

(B,^b) and completing the triangle (B^^Bb).
The scheme of lines chosen to represent planes, traces,

lines, points, etc., used in tliis and succeeding discussion, is

shown by the legend below.

Visible trace of plane with side of block.

»— ^ Invisible trace of plane with side of block.

Intersection of plane within block.

^
Trace of plane witli reference surface (strike line).

Trace of plane with surface 100 ft. below.
Projection of intersection of any planes.

Projection rotated back into reference surface.

Projection of a line—portion above reference sur-
face is light solid line: that below is dot and
dash. Dip of line theta is given by rotating
same around its projection. (See Fig. 5).

A point is located by a small circle and the dis-
distance above or below reference plane by a
dotted line.

Construction lines.

(To be Continued)

It is esti.m.\ted that in the process of mining and treat-

ment of the zinc ores of Missouri, one-half of the metal

is lost. In much of the copper mining, in some of the

gold and silver mining, and other metal mining, the waste

is estimated to be from one-fourth to one-half of the total

product. In the mining of coal, the average loss through-

out the country is nearly one-half of the total product.

this loss amounts to nearly 2-50,000,000 tons of coal each

year. And in this the waste does not cease with the min-

ing of the coal; it continues even on a larger scale in

the burning of the coal brought to the surface, as it is

consumed in the furnaces for the development of power

and light.
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Early-Day Mining in California
*

Tlie maps and scenes depicted on this page will serve

(i. call to mind agrain the early days of mining in California,

and will revive many memories among those who partici-

pated in the stirring events which occurred when the placer

mines of the State were pouring forth their golden millions.

THE MINERS.

It was labor, not capital, which was omnipotent then, and
rich ground was abundant for those who sought their for-

tunes with pick, pan, and shovel. In the 'days of '49',

and for years after, thousands who came to California

hunted for and worked claims in the southern mines, in-

cluding the counties of Amador, Calaveras, Eldorado, Mari-

{josa, and what are now Fresno and Madera counties. C.

D. Gibbes, a civil engineer who was among the early arrivals

[^
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The Nishisawa Gold Mine

By YosHiKATSU Yamaguchi

According to a tradition, this mine was worked as a

lead mine in the era of Kokwa (1844 to 1847). At that

time the mine was governed by the priests of temple of

Nikko, and working gold and silver ores was prohibited

under the Tokugawa government. In spite of this, the

mine was worked for silver and gold by Denyemon Ko-
noike, a wealthy Osaka merchant. The mine was there-

fore confiscated, and Nagai, high commissioner of Nikko,

was punished.

The mine lay idle until 1893, wlien the villagers of the

distiict were granted permission to work it, and it was
soon taken over by Gentaro Takahashi, who undertook

exploratory work and in 1893 found a rich zone of aurifer-

ous and argentiferous bismuth ore on the Asahi level.

During the following seven years, baiTel amalgamation was
carried on until 1902, when a disastrous flood carried away
all the surface plant. Interested local gentry then organ-

ized the present company. Since that time e.xploi'ation has

been carried on, and the expansion of the surface plant

has been steady. The mine is situated within a very rugged

area in the mountains of the Nikko group (see map), and
may be easily reached by way of Lake Chuzen-ji where
there is an old temple called the Futa-ara Ginsha on the

north beach. The mine is about 17 miles from Nikko.

Near the mine there is a jn'ecipitous pass called Sanno,

consisting of an ascent of about 2% miles from tlie mine
to the plain of Senjo-ga-hara ; the road through this pass

is now under reconstruction and is almost finished, so

that travelei's will be enabled to go by cars shortly after.

From the above-named i)lain, the road is even and good
along the beach of Lake Cluizen-ji to Chugushi. Between
Chuzen-ji and Umagaeslii, there is a steep descent to Nikko.

The road is vei-y good from the lianilet down to the town

;

electric cars run four miles from Nikko to Futamiya, where
the main road from Nikko to the Ashio copper mine
branches toward Hosoo. As said before, the mine is sit-

uated among high mountains belonging to the Nikko group.

NaiTow valleys and steep ravines have been cut by erosion,

so that there are frequent waterfalls. Although the moun-
tain sides are covered with thick forests, rock-cliffs ajypear

in many places in the mining area, the rock which con-

tains (he gossan and forms the outcrops of quartz veins

being left unaltacked by weathering, on account of its rela-

tive hardness and soundness as compared with the surround-

ing rocks. Those outcrops frequently occur coinciding in

po.sitions with lines of valleys, fonning cataracts.

The rock at this mine is chiefly quartz-porphyry, fre-

quently covered by liparite. The porphyiT is white or

light gray, and contains remarkable quartz crystals. The
rock often appears to liave been changed into tuff, shading

imperceptibly into the unaltered rock, while those |)arts

coming in contact with Paleozoic rocks contain abundant
inclusions of quartz, elay.slate, and sandstone, so that the

liparite resembles a breccia. The liparite is of gray or

brown color; it is loose, platy, or columaiar, or frequently

with a rhyolitic structure. It occurs in the higher parts

of the mountains, being i-arely found in the valleys. It

is occasionally interbedded with clastic rocks; but it is not

accompanied by any volcanic ash. A small area of sand-

stone and dayslate is also exposed, the strikes of both

being obscui-e. The clayslate has been partly changed into

hornfels by the metamorphic action of the quartz-porphyrs'.

The ore deposits ai-e fissure veins, occurring in the li))-

arite and the liparite tuff; but they are not found in the

Paleozoic nor in the quartz-])orphyry. The outcrops,

though occurring in over two hundred places, do not per-

mit a determination of the real luunbei- of veins, because

they differ in strike and di|) as well as appeai-ance, though
belonging to the same vein. Tlie veins are jierhaps fifty

or .sixty in number and may be divided into two groups:
(a) those striking N. 60-90° E.; (b) those striking N. 40-
.50° W. The first group includes the greater number of

the veins, having steeper dips, mostly 70 to 90°. The veins

pinch and swell, being only 21/2 in. wide in some places.

Out of a little more than 200 veins, 144 have a width of'

over inches.

The gangue consists of white and colorless quartz, con-

taining native gold, argentite, wolframite, pi-oustite, mal-
donite, galena, zincblende, chalco|)yrite, pyrite. etc. The
distribution of these minerals varies in jjarts of the veins.

They often occur in symmetric bands, the richest ])art being

usually next the central zone consisting r)f argentite and
wolframite. The veins are frequently crossed by fault

fissures, so that the levels exposing the veins exiiibit very

varied and complicated features. The richest shoot now
worked is considered to have been formed by the joining

of several veins. Maltidite I'ich in gold and silver was
found and mined many years ago; but it is not found at

present, although it occui*s in some ] daces underground in

a little quantity. Ex])loration has not made great progress,

only a few veins having been partly developed. The nature-
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of the deposit, it is believed, gives promise of great future-

prosperity.

The veins are explored by levels 5 ft. wide and 6 ft. high.

Cross-cuts are driven from the level to search for other

veins. AVhen a rich zone or an ore-shoot is found, a winze

is (hen raised or sunk. The minerals are thus worked by
both overhand and underhand sloping. There are four im-

portant levels : the Yamanokami, the .\sahi, the Daikokn,

and the Kaiun. The Kaiun level, the highest, is a cross-

cut started in a valley called Nebarisawa, and it is now
being extended. The Daikoku level is the highest of the

other three, while the Yamanokami level is tlie lowest one.

that is, nearest to the water-line of the main valley. The
Yamanokami adit will be made the main haulage road in

futui-e, because it is nearest to the metallurgical works,

now being enlarged. The Asahi and Yauianokaiiii levels

are connected by winzes, and have many important work-

ing places. The No. 3 vein is at present worked chiefly on

the Asahi level. The Daikoku level is now closed off.

At iiresent rock is broken by hand drilling and dynamite.

The output x)f the mine for the ten months from .January

1907 was 4363 tons. The average content of the ore is

0.001 to 0M2% of gold and 0.047S to (i.800<~, silver.

Tliere is nalural ventilation and drainage. Transportation

miderground is carried on by half-ton cars nmning on 9-lb.

rails. The ore is brought to the picking-house ami dumped
over a horizontal grizzly with 2-in. spaces. The ovei-sizi'

is classified into i-ich ore. common ore, and waste. The
ricli ore is cobbed, while the common ore is crushed bv a
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Blake crusher. The crushed ore. together with the grizzly

undersize, is allowed to fall upon grizzlies with 1-in. spaces

and is sorted, according to value, into best ore, common
ore. middle ore, poor ore. and waste. The best ore and

the common ore are sold to the Hitachi and the Ikuno

mines; and the ])oor ore and the ore finer than i'2 in. are

again divided into ore to be sold and ore to be treated in

the metallurgical works.

The mill consists of one horizontal grizzly 4 ft. wide

and 36 ft. long with 2-in. spaces; and six inclined grizzlies

5 ft. wide and S ft. long, three of which have 1-in. spaces,

and the remaining three have V2-i"- spaces; and one 4 by
10-in. Blake crusher. In this plant. 1320 tons of ore is

treated monthly, the average value of the finished ore being

0.05 to 0.0125% gold and 0.0582 to 0.0900% silver. The

poor ore obtained by picking is crushed by the breaker

to below 1-in. size and ])assed through a grizzly with 1-in.

spaces. The grizzlj' oversize, together with the ore be-

tween 1 in. and *4 in., is cnished by a roll-jaw crusher,

and is allowed to jiass over a 12-11. screen. The undersize

is then sent to a Huntington mill, together with the fine

ore. which comes directly from the picking work.

In the mill the crushed ore pa.sses through screens, of

30 meshes per one sun or about 1.2 iu., to amalgamated

copper plates, where the gold and silver amalgam are

caught. The pulp passing over the plates is sorted by a

hydraulic da.ssifier into sulphide ore. sand, and .slime, each

lieing dretssed on Ovei-strom and WilHey tables. The pro-

ducts from the concent rafors are wolfram concentrate, sul-

phide concentrate, sand, and slime. The wolfram and the

sulphide are both sold, while the sand and slime are to

be subjected to cyaniding. The plant used for fine crush-

ing and amalgamation is one 4 by 10-in. Blake crusher;

(me inclined grizzly. 5 ft. wide and 8 ft. long with V^-in.

spaces; three 4 by 12-in. roll-jaw breakers; four rotary

ore-feeders; four 3V2-ft. Huntington mills; four amalga-

mated plates. 3 ft. wide and 7 ft. long; three Overstrom

concentrators; and four Wilfley concentrators.

The auriferous and argentiferous sand from the dressing

works is leached in vats by cyanide solution, the solution

being 0.2 to 0.4% cyanide in strength. The solution which

has j)as.sed out from the zinc-boxes is raised up to solution

tanks by centrifugal pumps, and conducted into distribu-

tion taiik.s. where the .'olution is restored to the proper

strength, ready for the leaching of fresh ore. The gold

pre<'ipitate is melted in cnicibles with borax and sodium

carbonate for gold and silvi^r bullions.

The slime is poured with cyanide solution of 0.2 to 0.4%
strength into the leaching-vats and agitated by man-power

with agitators attached to the vats. The pulp is conducted

into discharging-vats. whence it is forced into a filter-press

by means of a force-pump. The gold and silver solution

passing from the |)ress. free of slime, is then sent into zinc-

boxes for precipitation. The barren solution from the

boxes is sent into the distributing-tanks. The i>recipitate

is fn.spd and refined for gold and silver bullion in the .same

way as descrilK'd in ca.se of the sand-treatment.

The cyanide plant consists of one 5 by 10-ft. strong-

solution vat; two 5 by 10-ft. weak-.solution vats; four 5V2
by l.'i-ft. sand-vats; two 5 by 6- ft. slime-vats; three 4 by

5-ft. gold-solution vats; four 2 by 2 by 12-ft. zinc-lxtxes:

two 4 by 7-ft. discharge-solution tanks; one 3-hi). centrifu-

gal pump witli 3-in. delivery pipe; one filter-press with

plates 2V'i ft. square: one 1-hp. pinnp for the filter-press.

With this i)liint (iOO tons of ore will be treated monthly,

producing 201 o/. gold. 310 oz. silver. 3 tons of wolframite

concentrate, and 72 tons of sulphide concentrate.

Power is obtained fi-oni a Intiler and a Pelton water-

wheel, taking its water from the main stream at the mine.

Power is alsn transmitted about seven miles to the mine

from the elect ric-powei' station at Shyobu-ga-hara. The

boiler is a multi-tubular type of 40 hp. and drives a 40-hi).

engine. The electric-power plant consists of a turbine

driven by a flow of 1020 cu. ft. jier minute under a head

of 80 ft., generating 123 effective horse-|)ower. Ft is

seared to a 75-kw. three-)iliase dynamo.
The ores to be sold are put into bags (kamasii) aii<l

sent on horseback to Nikko, whence they are transported

by railway to the Ikuno and the Hitachi mines. The trans-

portation for the 19V2 miles to Nikko costs 13* yen per ton.

The cost of transportation from Nikko to the Hitachi mine
is 2.22 yen per ton, the distance being 104 miles. Part

of the waste is used for packing the stopes underground

;

and the rest is piled on dumps. The mine water runs out

by gravity. The waste water from the dressing and metal-

lurgical works is made to precipitate its slime in settling-

ponds, built on the ground just below the metallurgical

works. The cyanide tailing is deposited behind rubble

walls near the cyanide plant.

Re-Surveying Land

By P. B. McDonald

Re-snrveying land on which many of the corners have

been lost is as delicate a surveying problem as can ordinarily

be undertaken, and requires judgment and experience. F.

Hodgman, in his excellent handbook on the subject, re-

marks that, "Many veiy intelligent gentlemen suppose that

if the surveyor can but find one of the corners of the orig-

inal United States sui-vey he can readily determine the

position of all tl.e rest from it." He then cites the follow-

ing instance which is well worth repeating. "I have

measured sections 22 and 23 on a level prairie, along the

line of highways, where no obstacles of any kind interfered

to prevent accurate work. I took the greatest possible care

in the chaining to have it as accurate as chain work can

be done. On the north line of section 22 my chaining tal-

lied exactly with that of the United States survey, viz.,

79.60 [chains]. On the north line of section 23 my meas-

urement was 80.961 that of the ITnited States sur\-ey. 80.40—

a difference of 56 links (some 37 feet). Fortunately, all

the corners of the original survey on this two miles of line

were well preser\-ed, and the distance between quarter-post

and section cornei-s was unifomi on the same section in

both sections. But suppose that a part of them had been

lost, and it was required to restore the middle section cor-,

ner (N.E. of 22) from the remaining ones. Omit all con-

sideration of coi-ners north and south, and there remain

four different solution.s of the problem, depending on which

comers were lost and which jireserved. Of these different

solutions, one would place the corners 91/3 links, one 14

links, one 18% links, and one 28 links, all east of the true

corner. This is not by any means an extreme instance, as I

have observed discrepancies twice as great." Such a case

might not affect farm or timber lands to any serious ex-

tent, but not infrequently in mining districts a rich body

of ore cro8.ses a disputed line, so that evei-y foot in a mile

stri)> is worthy of serious consideration. It often hai)pens

that one sun-eyor will fail to find the marks of an original

corner, while another, more a|)t in discovering the evidence,

will hit upon it readily.

The ordinai-y mining engineer is called upon to do re-

sun-eying of land so seldom that he is apt to be at a loss

how to proceed. He remembers that there is a vast amount-

of discussion of the subject in his old textbook used in

college, but the quantity of this usually appalls him, so that

he merely looks u)) the general rule and goes out in the

field, trusting to find convenient landmarks that will solve

the pi-oblem. The following reniai-ks upon such work are

by no means conclusive; they merely represent some

methods which have been found to be convenient in the

upjjer peninsula of Michigan.

Preparatory to re-snrveying laTid, write to the State Capi-

tol for the original survey notes, which will be furnished

at a small charge for coi>ying. If subdivision work is still

in progress, as in many of the Western States, this record

can be obtained from the U. S. Surveyor General of that

State. In the Middle West, where the government survey-

ing was completed years ago, ai>ply to the State Land Com-

missioner. These original survey notes are indis])ensable

where any doubt exists as to the correct boundaries; they

1 yen= 49.8 cents.
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describe the stakes left, the bearing-trees, line-trees, and

general topogi-aphic features of the country traversed.

The following is a sample of the notes for one mile

:

5.22 chains. Sugar maple !) in. [in diameter], line-tree.

12.20 " Fir 10 in., line-tree.

40.02 " Set sugar-maple post, quarter-section cor-

ner.

. (Yellow birch 12 in., N. 62 H, 20 links.
Keanng-trees.

^-^jjjjg pj^g 20 in., S. 70 W., 27 links.

75.00 chains. Stream, course S.E.

80.04 " Set alder post, section corner.

Bearing-trees described as follows, etc.

Often not a trace of the original corner can be found,

until, from the notes, two stumps are located correspond-

ing in direction and distance with the bearing-trees. Then
usually careful digging with a shovel at the measured spot

will disclose the rotted remnant of a stake under the vege-

tation and sub-soil. Although foreign to the habit of most
surveyors, "there is great virtue in a pick and shovel in-

telligently applied to the finding of comer posts and monu-
ments." Also the best, and sometimes the sole, evidence of a

corner has often been destroyed by an ignorant person

striking deep into the ground, expecting to find a sound
stake, and casting away the decayed wood or filling up the

hole of a rotten stake without observing it. The same pre-

-caution applies to chopping away the encroaching bark

which tends to hide a blaze on a bearing-tree; frequently

all that remains of a lettered blaze is a naiTow slit which,

if carefully cut back, will disclose the scribe marks of the

original surveyors. In general, it is better to chop from
the outside in, than to try to enlarge the slit by slicing, for

•the latter method usually cuts off the faint lettering.

In some cases where no stakes or bearing-trees could be

found, the original line-trees (which were merely blazed

without lettering) have been discovered and taken as au-

thority, since the purpose of re-surveys is to establish as

nearly as possible the stakes placed by the original sur-

veyors. For convenience in referring to the original sur-

vey notes, they can be copied in the field notebook and the

pages of the book numbered; then on a sketch map of the

sections being surveyed, in the front of the book, each

section line can be marked with the number of the page
whei-e the notes for that line are copied.

Some customs of the original government sun-eyors are

here given. Two bearing-trees were left for each section

corner and quarter-stake, usually in opposite quadrants;

present practice is to leave four. Bearing-trees at a quar-

ter-stake were cut by a steel 'scribe' with the inscription

*%.' At section corners the trees were marked with the

number of the section, the township, and range. Bearing-

trees, in addition to being blazed and marked, were notched

just above the ground, so that where there remains only a

short stump, the notch identifies the tree. Section comers
-were squared at the top and notched on four edges; the

notches indicate how many sections there are in each di-

rection in that township, in this manner identifying the

stake. Thus the northeast corner of section 14 would be

notched twice on the north side, four times on the south,

once on the east, and five times on the west. Only the

section comers and quarter-stakes were put in ; the six-

teenth or 'forty' posts and the centre of the section were
left unmarked.

The general rule to follow in establishing lost corners is

as follows : "Retrace the known lines of the description

and find how the lengths and directions of these lines by
your survey agree with those of the same lines as laid

down in the original description. Then run the unknown
lines and place the lost cornei-s so that they will bear the

some relation to the known lines and corners as they are

required to do by the description of the oiiginal survey."

The centre of a section is the point of intersection of the

two lines connecting the north and south, and the east and
west quarter-stakes. Knowing the total latitudes and de-

partures of the quarter-stake, the latitude and departure
of the centre-pin can be conveniently computed by analytic

geometry, thus, by an hour's work in the office, saving con-

siderable time in the field.

(c/ep = X

1\

y—yi _ yi—yi
X — X\ X2 — X\

y — .Va _ y* — ya
X — Xa X4 — Zs

(1)

(2)

Substitute total latitudes and departures in equations (1)

and (2), paying attention to the sign in each case. Equa-
tion (1) will be the equation of the line connecting the

north and south quarter-stakes; equation (2) will be the

equation of the line connecting the east and west quarter-

stakes. Solve the two equations together simultaneously,

and the values obtained for x and y will be respectively the

departure and latitude of the centre of the section, since

that is the only point common to both lines. After deter-

mining the coordinates of the centre of the section, its

angle and distance from a quarter-pin can be easily com-

puted.

As to subdividing quarter sections into forties, instruc-

tions from the General Land Office have not been uniform.

Several commissioners have maintained that the dividing

lines should be straight lines running through the sections

to points on the section line, but other commissioners and

general practice have decreed that the quarter-quarter posts

are to be placed at points equidistant, and on straight lines

between the section and quarter-section corners, and be-

tween the quarter-comers and the common section of the

section. The latter method is the simpler and easier of the

two, and the one generally used.

Previous to starting the work, it will pay the surveyor

to take a walk around the sections in question, and talk

with old residents thereabouts. Very often through the

use of a little time and tact, he will learn whether or not

stakes and fences are authentic, besides acquiring a work-

ing knowledge of the country that will enable him to plan

his work to advantage.

It is desirable to do the taping with a tape divided into

links and chains so that all readings are direct. A tape

two chains long can be purchased for about $4, and if the

chainman has learned the knack of twisting a tape through

the figure-eight into a circle he can carry it conveniently

around his neck. Many sur\-eyors prefer a light transit

such as is used for mountain work in the West ; a No. 4

instrument on a No. 5 tripod is a popular combination.

Oil is the greatest foe of catching gold on amalgamated

plates. The catching of the gold is done by the gold break-

ing the mercury surface and sinking beneath it ; the gold

sinks in the mercury just as ore does in water. But since

the gold is in small fragments of no great weight and the

surface tension of the mercury is strong, the surface of

the gold must be clean or else the mercury will not wet it.

and the gold will float on the mercurj- just as a greasy

needle may be made to float on water. Grease may be re-

moved by the use of an alkali which converts it into soap.

It is much better to prevent grease getting on the ore or

in the battery than it is to try to remove it afterward.
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The Repeal of the Apex Law

By W. P. RoDGERS

Milling men generally feel that there is something wrong
with the apex law, as is shown by the many references

to it in our mining journals. The following is an attempt
to show that the legislators of the apex law had in mind
fissure veins only; that the law is not adaptable to other
and anomalous forms of deposits and should not be applied
to them.

The whole mining industry may be divided into coal,

iron, quartz, and placer mining. The last of these, having
no relation to the apex law. will receive no further atten-

tion. Lands containing the coal and iron mines in the
East were taken up under the common law and have no
bearing on the apex law. It is worth noting, however,
that peace and prosperity has attended the.se branches of
the industry, operating under the common law, in contrast

to the litigation among followei-s of the apex law. There
is no geologic reason why a coal miner sliould not have
the same right to go down on his vein as the quartz miner
has on his. There is no geologic reason why the same gen-
eral law should not regulate both these branches of mining.
Typical vein mining is carried on in Michigan, in the great

copper mines, under the common law, but no complaints
are made of the industry being hampered because of thi.s.

If the apex law is a fundamental conception, it should be
found regulating the greatest branches of the industry in-

stead of the least. If it had the merits claimed for it,

better conditions would exist where it does operate than
where it does not; yet the opposite is true.

On certain Indian reservations in the Northwest, where
mining privileges are granted to prospectors, the clause
containing the extralateral-right feature is stricken out.

The Philippine Commis.sion adopted a mining code that
excludes the apex law in its entirety. In certain mining
camps in the United States owners have voluntarily abro-
gated the ai)ox law, by adopting the common law, where
the geologic conditions were such as to endanger the rights

of adjoining owners. This has created industrv- where the

operation of the apex law hampered it. and has stimulated
where the old law has discouraged. In speaking of the
Arizona copper camps. .James Douglas says: "The wonder-
ful development of mining in this district has unquestion-
ably been brought al)out through this lit)oral policy." Again :

"From every jtoint of view, therefore, I believe the com-
panies of both districts have benefited, and undoubtedly
the population of both has prospered, and the whole of
southern Arizona has advanced with rapid strides through
this abolition of the law of the apex and the voluntary
adoption of the common-law nile."* All these facts show
that there are serious limitations to the apex law. The
action of private ownership in withdrawing its support,
and of the Government in omitting it in late legislation,

shows a change in opinion regarding it and that general
experience with the apex law has proved unsatisfactorj-.
Surely this evidence of its Inking unsound is opposed to
the idea that it is a 'fundamental conception'.
The adoption of either law where applicable would have

a tendency to involve rather than simplify. This doniaiids
a definition of such terms as lead. lode. vein, deposit, and
orobody. Definitions of these fenns have never been ren-
dered, either by geologists or courts, to convey a general
yet specific and conci.se meaning, without ambiguity. It

is impofffiible to do so, because of pertinent conditions.
Geologists have classified oreboflies. and where the differ-
ence betwee/i classes is distinct, little difficulty would arise
in .-ipiilying the better law. These would be the exception
rather than the rule. The geologic conditions of a mine, to
a certain point, may be suited to one law. but upon further
development, they may change sufficiently to cau.se con-
fusion in knowing which law to applj-, or so distinctly
as to be covered by the other law. Where the difference

'The Engineering and Mining Journal. Nov. 23, 1907.

between classes is indistinct, who is to judge which law
to apply? If any person is capable of knowing, it is the

geologist, yet his judgment would hardly prevent a plaintiff

from resorting to an action at law, nor would any precedent
be strong enough to satisfy him.

The right of the miner to go down on his vein appears,
on its face, to be true enough to be a maxim. Writers
have declared it and courts have decided cases on it, basing
their opinions on the right of discovery, and as a reward
for his labors and incentive to further discovery. In the
first place, has not the discoverer as much right to the
length of his vein as he has to its depth and width, based
on right of discoverj'? Who has a greater right to it?

It appears that his right applied to length is a variable
one. At one lime it was only 50 ft., at another 400 ft.,

at another 1400 ft., and even 3000 ft. in an association
claim. At the present time it is 1500 ft., as a Federal
limitation. If justice, based on right of discovery, demands
that a miner follow his vein on its width to its depth, it

also demands that he follow it to its length. Why is he
restricted in his right as to its length? Furthermore, the
discoverer is allowed a right only to what is included within
his stakes. Beyond these he has no right whatever. He
discovei-s a vein, and it may so happen that he locates th;)t

part which is nnproStable to work. Another prospector
locates the extension, which proves to be the bonanza of
the whole vein. Now what becomes of the 'right of the
discoverer as a reward for his labors and incentive to

further discovery' ? The following from a speech by W. M.
Stewart, Senator from Nevada, has been cited in support
of the apex law : "To extend the preemption system appli-
cable to agricultural lands to mines is absolutely absurd
and impossible. Nature does not deposit the precious met-
als in rectangular form descending between vertical lines

into the earth." Did Mr. Stewart mean to say that soil

was deposited in rectangular form? There is a law of
deposition that governs ,soil and precious metals alike.

That law is, where conditions are favorable dejsosition will

take place, and, it may be added, without regard to geo-
metrical form. When President Jefferson approved of
the rectangular system of public-land surveys, he did not
do so thinking that soil was deposited in 'rectangular form",

but as an improvement over the then existing system of
metes and bounds. It may have appeared that the 'dictates

of plain justice' demanded that a man had a right to

choose the productive soil, and enclose it by an irregular

line of metes and bounds, as was the custom, rather than
be compelled to buy it in rectangular form, the barren
along with the fertile. The Senator's speech, instead of
being sarcasm, furnishes us a good example of how a
long-established custom of the division of real estate was
completely changed to a system that had really less justice

for the individual but more for the whole people, and
which substantially put an end to litigation over bound-
aries.

It is said that a greater confusion of rights will result

in a change from the apex law to vertical boundaries.
That is to say, greater confusion will arise where there is

a definite boundary to right.s, than where that boundary is

indefinite. It is not clear how any confusion can arise

when the new claim is to be staked subject to all the rights

claimed by the senior locator under the old law. The new
law would take effect where the rights under the old law
cease. This will make the transition gradual and without
a nonconformity. No more 'confusion of rights and re-

sulting inevitable litigation' can occur than if the new
claim were staked under the old law.

It is affirmed that the apex law was made for the fissure-

vein type only, and it seems that this opinion is held gen-

erally among both the friends and opponents of the law.

Contemporaneous hi.storv supports this view, and the in-

ternal evidence in the law leads to the same conclusion.

The Federal law of May 10. 1872, u.ses the words 'vein',

'lode', and 'ledge'. 'Deposit' appears but twice in all Fed-
eral legislation and Land Office regulations in connection

with quartz mining. An examination of the State codes

discloses the fact that those legislators have followed closelv
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the meaning in the Federal law by making use of the same

terms. Another reason for believing that they had in mind

veins' of the fissure type only, is, they did not mention

any other. If they contemplated otlier orebodies, why did

they not mention them? The language in which it is ex-

pressed is not such that something else or something more

can be deduced by way of implication ; it is specific. If

they contemplated deposits with iiTegular boundaries, hav-

ing a large superficial outcrop, the length and breadth of

which are approximately equal, why did they adopt a long,

narrow claim to cover it? The width of the claim appeals

to have been a variable, too, varying from 50 to 600 ft.,

the Federal limitation, but never equaling the length.

There is an example before us. The following is a

quotation from the opinion of the Court of Appeals, in

the case of Lawson v. The United States Mining Co.

:

"Where two or more mining claims longitvidinally bisect

or di\ide the apex of a vein, the senior claim takes the

entire width of the vein on its dip, if it is in other respects

so located as to give a right to pui-sue the vein downwai'd

outside the side lines. This is so because it has been the

custom among miners, since before the enactment of the

mining laws, to regard and treat the vein as a unit and

indivisible in point of width, as respects the right to pur-

sue it extralaterally beneath the surface; because the width

of the vein is so irregular, and its strike and dip depart

so far from right lines, that it is altogether impracticable,

if not impossible, to continue the longitudinal bisection of

the apex through the vein on its dip or downward course;

and it conforms to the principle pervading the mining laws,

that priority of discovery and location gives the better

right, as is illustrated in the provision giving to the senior

claim all ore contained in the space of intersection where

two or more veins intersect or cross each other, and in

the further jjrovision giving to the senior claim the entire

vein at and below the point of union, where two or more

veins with distinct apices and embraced in separate claims

united in their couree downward. Rev. Stat., Sec. 2336."

The first thing engaging the attention is, that the "senior

«laim takes the entire width of the vein on its dip." That

is to say, it is necessary to stake only one claim in width

over any broad showing, whether that claim covers all the

apex or not, as that senior claim will hold all the ground
between the boundaries of the orebody. In an old estab-

lished camp where mines have been working, on newly

discovered ore-shoots, or by the invention of processes mak-
ing lowei'-grade ore profitable, the senior claim may be

enabled to extend its ownership over eveiy parallel prop-

erty and dispossess all other owners; a fact certainly not

the intention of the framers of the law. It is true that

the early minei-s were not accustomed to divide the apex.

It is also true that the law of 1872 both expressly and
impliedly does not intend that the side lines should be de-

stroyed. The law is specific in stating that a claim shall

not exceed 600 ft. in width. The deputy mineral surveyor

is the only person authorized to move the boundaries of

a claim. When the original location stakes are beyond the

legal dimensions, he is autliorized to move them in to the

proper limits, but never to move them out when it is staked

less than the legal limits.

There is an implied limit that the width should not ex-

ceed 1500 ft. If the framers of that law thought that 1500
ft. in length along the lode was enough for a claim, should

not that be enough for the width, when the apex is that

wide? But the interpretation of the courts is that the

length of a claim is only 600 ft. when staked across tlie

lode. Would it not seem as plausible to extend ownershi)!

along the vein to the full 1500 ft., the Federal limit, and
disposses the junior locator, as it is to extend the width,

destroying the Federal limits and dispossessing every par-

allel junior locator? But it was done according to the

custom of miners. What was the miners' answer at Lead-
ville, Colorado? When the owners of claims there having
the apex of those deposits came up for trial for their extra-

lateral rights, there was not a jui-y that would grant them.

Again, the court says that it is impossible to continue
the bisection of the apex throughout the vein. Has not the

principle of that very thing been accomplished by private
ownership in the way of amalgamation of companies?
While it would in a sense be impracticable for each com-
pany to have continued operation on the same vein, they
could have effected a working agreement, whereby each
was tfi receive a certain percentage of the profits ba.sed

on a proportional cross-section of the \ein at the surface.

Another argument for the apex law is based on "priority

of discovery and of location gives the better right." Bet-
ter right to what? To the vein, of course. If a di-scoverer

lias a right to the vein, he has as much right to its length

as to its width and depth, which the laws do not grant
him. If he has a right to it, he has a right to the best

))art of it, which is plainly not true in all cases. Curtail-

ing his right a little more, he should have it at least to

the full Federal limit, 1500 ft. along the vein, but not
so in all cases. If the prospector happens to stake across

his vein, he gets only the width of his claim, whatever
that is, but it must not be more than 600 feet.

If he misses the vein altogether and stakes off at one
side, he gets the better right to nothing at all, as a "reward
for his labor and incentive to further discovery." If the

prospector is fortunate enough to locate on the vein and
along it, he will enjoy all the rights and possession accorded
to the Federal limit, but how often is the vein exposed
enough to do this? In the case of a broad ajiex his rights

become more apparent. The trouble is in knowing where
they cease. When the claim is located with the strike

of the deposit, rights extend to the boundaries of the ore.

wherever they may be. This is not a criticism of our courts.

I am fully conscious that our system of jurisprudence is

as good as any. The courts have done all that human judg-

ment can do. History discloses the fact that their task

has been arduous, but they have performed it with untir-

ing zeal, sincere devotion, and a conscientious stru^le
for the right. The fault is not theirs; it is in the statutes.

No court ever will be able to lay down a hard and fixed

rule defining a boundaiy of rights while the statutes do
not indicate any. only on condition. The law has not a

general adaptability, it was not constructed for broad

ajiices, it has been stretched beyond the intention of the

framers, and is, therefore, no law at all.

The evil is fundamental and demands fundaniental treat-

ment. No remedial legislation, no revision, no modification

along the old lines will do. A new principle must be estab-

lished. Therefore, a repeal of the apex law is recom-

mended. The laws of location, too, should go, as they

fail to render the expediency they should. They are cum-

bersome to the prosjiector and shoulder on him unnecessarj'

expense. In their place is recommended the 1500-ft. square

claim, bounded by vertical side lines, as fixed and rigid

as the North Star, without a proviso, without a condition in

the law regulating it, which should be devoid of language

imjilying instability. These fixed boundaries and deter-

mined rights will give a title that is unquestioned, and on

this account will remove the causes that otherwise intimi-

date capital. The enactment of the common law will unify

the whole mining iiidustn-. by bringing together the coal

miner and the quartz miner. There is no valid reason why
the common law should not be adojtted : it has been done

before. Britisli Columbia made the change from the apex

law and adopted the square location, and their laws have

excited the admiration of every mining man who has had

experience there. The Philippine code is expressed in

parallel language. That system, already adopted within

the jurisdiction of the United States, is an initial step.

Who is to coiistnict the law? The lawyer says that the

geologist should not. because he has not read Blackstone.

The geologist thinks the lawyer should not. because he

has not studied geology. A knowledge of both law

and geologv' is necessaiy, and both are equally important.

It would appear, therefore, that the law should be con-

structed by a special connnittee composed of lawyers and

geologists. Let it be done with deliberation, with com-

prehension, with judgment and reason, and a law will he

evolved that will deliver the development of all future dis-

coveries from the burden that now encumbers it.
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Combination Melting and Cupelling Furnace

By Will H. Coghill

Coke-tired melting-furnaces of sufficient size to hold
larjre crucibles have been used for several centuries. In
operating this type of furnace the inciter is obliged to ex-

jjose himself to intense heat while drawing the crucible

from the furnace and pouring its contents. As the result

of the recent development of the cyanide process in which
the 'clean-u))' must be given a preliminary treatment and
melted, the furnace has been greatly improved, aud we now
have the tilting furnace in common use. This furnace is

fired either by gas or gasoline: it rests on trunnions, and
can be tilted thi-ough more tlian !)0° by means of a crank,

thus discharging the contents of the crucible, and relievinir

TILTING MELTING FURNACE.

the mellcr from ex|)osure to the heat. The burner is fastened
rigidly to the pipe-line and must be shut off tefore the
furnace is tilled. I am using a No. 40 Donaldson tilting

furnace manufactured by the Denver Fire Clay Co., and
have Miodifled the burner connection at an expense of
about .$3. thus greatly increasing the usefidness of the fur-
nace. The picture shows the funiace tilted ready for
cupelling, with the burner made fast to the furnace by
means of strap-iron, and Connected to the gasoline ])ipe-line

by a llexible copjier hose furnished by the Pennsylvania
Flexible Metallic Tubing Co. The copper Uihc is nearly
as flexible as the ordinary steel hoisting cable of the same
size, and is guaranteed to be non-corrosive and to stand
100 lb. pressure. With the bunier connected in this way
the fui-nacp can be tipped to any angle below the horizontal
•without interrupting the blast. I have cupelled in this

funiace. foniiing liquid litharge, which was drawTi off

through a pipe connected to an air-line by means of a hose.

For this work a cement cupel was built in an old crucible.

A board was made to fit snugly into the crucible, dividing
it, in the direction of the axis, into two equal parts and to

the under side was fastened the pattern which was to shape
the enpel bowl. The cement was then tamped into jdace

and the board slipped out and the pattern removed. The
pattern was 7 in. long, 6 in. wide, and 1% in. dee|> with
«loping sides and gave a bowl which after making allow-

ance for litharge gutter had a capacity of 2.") lb. of lead.

This furnace can al.so be used to demonstrate the roast-

reaction process of lead smelting. The hearth bottom is

built in the crucible, as previously described, except that

the patleni is left out, thus giving a hearth with a plane

•surface in which a lead gutter can be cut. The pipe for

applying the air-bla.st should be straight, and direct the

blast against the side and end of the crucible, thus allow-

ing the air to reverberate and become jirelieated before it

<>omeH into conlact with the material to be roasted.

The accompanying table, showing a temperature test on
this furnace, may be of some value to those considering the

use of thi^ lypo. The gasoline used was (i2°H. (really

petroleum naphtha) and was consumed at the rate of one
gallon per hour. The temperature detei-miuatious were
made with a Bristol thermo-electric pyrometer, with the

fire-end placed about one inch from the bottom of the

crucible. At 11 o'clock, after a preliminary warming and
drying for one hour, the blast was turned on iwll force.

At this time the outside of the furnace was barely warm.
The blast was turned off at 11 : 35, and the continued rise

in temperature indicated at 11 : 37 was probably due to a

lag in the pyrometer.

Time of dav. Degrees F. Change.

11

11

12

12

:0I)

:0,-)

:10

:15

:2()

:2.i

:30

:
3.')

:37

:40
:4.->

:.-)0

:
.")

:()()

:
()')

:10
:!.")

:20

ir).-)7

KiOO

Kisn

1744

1800

1850

1890

1020

1030

1800

•1820

1750

1680

1500

1530

14(i5

1300

i:i:!0

43

80

64

56

50

40

30

10

40

70

70

70

90

60

65

75

60

Hinged Guide Shoes

The ordinaiy method of removing a cage from the shaft

requires hoisting it above the surface level, taking out two

of the guides held in place by bolts, dropping the cage

to the correct position, swinging it out, and detaching the

cable. To substitute another cage the reverse jirocess is

HINGED GUIDE SHOE, KENNEDY MINE.

then necessary, the whole maneuver being awkward and

time consuming. As a result, cages suitable for a special

sort of work are not as often used as is otherwise desira-

ble. At the Kennedy mine, Jackson, California, the super-

intendent, Webb Smith, has met this difficulty by using a

hinged guide shoe, illustrated in the figure above. With
this it is uniiecessary either to have removable guides or

to first hoist and then lower the cage. Instead, the latter

is brought a little above the level of the shaft collar, the

flat-headed locking pin shown is withdrawn, the cage swung

out, and rope detached. At this mine the cages not in

use are swung to one side on an overhead trolley, and are

readily available at any time. The guide shoes when in

place are locked by the pin shown. The head is shaped

so that the pin when in position prevents any possible

unlocking bv accident.
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Dredging in California

Staff Correspondence

The Yuba Consolidated Gold Fields, for which W. P.

Hammon is managing director, is operating twelve dredges

at Hanimonton, situated on the Yuba river, twelve miles

east of Marysville, California. The ground in which these

dredges are being operated has an average depth of 64 ft.

below water-line, being the deepest ground in California

on which work is now in progress. In fact, the problems
in connection with deep dredging were worked out here

with the first two dredges that were built. Each of these

was equipped with a digging chain of 6-cu. ft. buckets, and
was designed to excavate 60 ft. below the water-line. The
top soil, consisting of tailing deposited as the result of
hydraulic operations years ago, has a depth of 10 to .30 ft.

;

the matei-ial between this and the bedrock is made up of
compact bench gravel and modern river-wash. The value

of this ground is 18 to 20c. per cubic yard. The other ten

dredges, built since the first two were tried out, are equipped
with 7-eu. ft. buckets. These twelve dredges handle an
average of 100,000 cu. yd. per month of gravel per dredge,
or about 3.300 cu. yd. jier day. Yuba dredge No. 13, under
construction, an illustration of which is given herewith, is

expected to be in operation next month. Tliis was designed
and built by the Y'uba Construction C'o., and has a
124-ft. stcpl digging ladder, caiTving ninotv l.'S-cu. ft.

YUBA URKDGE NO. 13.

buckets, by which excavating can be extended to a dejith of
65 ft. below the water-line. The ladder, buckets, rollers,

and lower tumbler have a combined weight of 676,150 lb.

This dredge pi-obably will have a capacity of over 10,000
cu. yd. per 24 hours. The operations at Hammonton are
under the general management of Newton Cleaveland.

The Natomas Consolidated of California, one of the Ham-
mon interests, is operating Natoraa dredge No. 8 on Ameri-
can river, near Folsom, handling material at the rate of
500 cu. yd. per hour; this consists of heavy clay and ce-

mented gravel, and is considered difficult ground. The
same company's dredge No. 9, now practically ready for
work, will be operated on Rebel hill, one mile from dredge
No. 8. Both dredges are equipjied with' 15-cu. ft. buckets,
the length of the ladders being such that digging may be
extended to a depth of 55 ft. The placing of an order by
this company for the construction of Natoma dredge No.
10 has been already announced. It is to have a steel hull,

150 by 50 ft., 10 ft. deep ; is to have 15-cu. ft. buckets, and
will be operated on Humbug hill, near Folsom.
The Oroville Dredging, Ltd.. is operating five dredges in

the Oroville district. Two of these are of the Yuba Con-
struction Co. type, having 7y2-cu. ft. buckets ; two others
are of the Bucyrus pattern, with 5-eu. ft. buckets ; the fiftli

is a Risdon dredge, having 3-cu. ft. buckets, dose-connected.
These are working in ground running 12 to 15 cents in gold
per cubic yard.

The Calaveras Engineering Co. is using a Lidgerwood-
Crawford .scraper-bucket excavator, a gravel washer, and
gold-saving jilant of the Risdon type, in working over the
auriferous gravel of an ancient river channel cio.se to the
Calaveras river, three miles north of San Andi-eas. The

material, lying on a schist bedrock in which are stringers

of quartz, is dry, excejjt between certain limestone crevices.

The excavator consists of a car, resting upon rollers by
which it is moved on a plank track. It has a 60-ft. boom
upon which the scraper-bucket works, weighing li^ tons,

and having the capacity of 11/2 cu. yd. The bucket is

raised and lowered by means of a hoisting cable working
over a sheave at the end of the boom ; it is loaded by means
of a drag-line running between a set of traveling sheaves
in front of the floor plate. The loading and dumping is

accomplisiied by means of an equalizing cable attached to

the drag-line and front of bucket, and which passes over a
sheave fa.stened to the bucket bail. The excavator has a
bottom plate of steel, 14 ft.' square, a 14 by 28-ft. floor

plate of steel ; between the two plates is a turn-table of
12 ca.st wheels resting on 80-lb. rails. The machine is

turned by a single-drum winding engine, having two cables

attached, whereby a complete circle can be made and the

bucket operated on all sides. The machine is operated

by steam-power, wood being used as fuel. Tiius equipped,

the machine has excavated to a depth of .35 ft. at

this mine, and can be worked to a depth of .50 ft.

without any changes. It handles 300 to 500 buckets of

gravel in 10 hours. The material is dumped by the bucket

into a 12 by 12-ft. hopper which constitutes the top part

of washer and gold saver. It passes from the hopper
thi-ough two chutes into an iron cylinder. 4' 2 I'.V 22 ft.,

which revolves at 12 to 15 r.)>.m.. (he receiving end lieing

about 3 ft. higher than the discharge end. The upper part

of the cylinder has %-in. perforations, those in the lower

IS in. being % in. The oversize discharges from the

cylinder upon the stacker, by which it is carried to the

dumji; the undersize passes into an iron box that is lined

with Hungarian riffles, in which 80% of the saving is made.

The sand and gravel are then carried to a riffled sluice-

box in which quicksilver is dejiosited. and finally it jjassss

on (o a 20-ft. sluiceway in which cocoa matting is used for

recovering the fine gold. The cylinder and stacker are

operated by a 15-hp. electric motor, and the water used in

(he cylindrical sci'een and sluice-bo.ves is pumped (o the

top of the washer fi-om a ditch in the vicinity, from 150

to 250 in. being required. The channel being dredged con-

tains a considerable amount of barren clay, occuriing in

layers. This is removed sepaj-ately. and not allowed to

become mixed with the gold-bearing gravel, as it would rob

the sluices of gold. By utilizing the equalizer cable on the

bucket the operator is able to excavate in layers, and thus

remove the clay. A certain amount of water is pumped
into the hopper by which the material is washed through

(he cylinder, the feed into the latter being so regulated as

to make it tmifonn. S. R. Fox, manager for the comi)any.

states (hat the ground being worked averages 2.5c. per cubic

yard and that he washed an average of 245 buckets of gravel

per day of 10 hours during April, under unfavorable con-

ditions. It requires two men on the excavator, one to

operate, the other a(tending (o firing, water-supply, and

oiling; one man is required on (he washer. .\11 bedrock

material, except the limestone, can be excavated by tlie

bucket. By using a few sticks of giant [lowder on the

limestone banks these may be broken down. The water

supply required a( (he excavator is obtained at the washer.

The washing i)lan( is moved by (he excavator equijiment.

by using a block and cables fastened to trees or anchors.

This ground is being worked on the basis of a royalty.

Quicksilver in Mexico

Tlie quicksilver mines in Mexico are few, past produc-

tion has been irregular, and the amount now produced is

exceedingly small. The most imjiortant mines are in Huit-

zuco. State of Guerrero. The dejiosits, very irregular,

occur in Cretaceous limestone, filling cavities or as i-ejilace-

ments. The ores are cimiabar in small amouni, and •>

sulpho-antimonide of mercury in \arious stages of altera-

tion, accompanying stibnite. As by-produc(s of alteration,

some sulphur and gypsum occur. Secondary alluvial de-

posits filling chimney-like cavities have been more uni>ort-



June 17, 1911 MINING AND SCIENTIFIC PRESS 821

ant, though of low grade; many of these deposits are now
almost exhausted. The other district is Guadalcazar, in

the State of San Luis Potosi, with a small-scale production

from irregular deposits in limestone. Working has now
abnost ceased. In both districts exploration is difficult, in

view of the uncertainty of conditions. A thorough exam-
ination of the quicksilver properties might result in more
intelligent development. The Huitzuco mines are now under

option to an English syndicate.

In many Mexican mines cinnabar is occasionally found

near the surface, especially in the States of Guerrero and
Michoacan, associated with silver or copper ores. Many
of these mines were discovered and worked diiring th<!

Spanish domination, when the Government explored the

whole country for quicksilver to supply the needs of the

patio process.

Quartz Mining Near Valdez

By Anthony McCaulet

It was not until the discovery of the rich veins surround-

ing Valdez that quartz mining became practical in Alaska.

Here conditions are good, the climate is mild on account

of the Japanese current, and transportation is easy, as the

smelters can be reached by all-water transportation, the

cheapest in the world. This marks the beginning of an era

of quartz mining in Alaska, which from all indications will

eclipse the records of even its famous placers. The little

group of rich mines opened up around Valdez will be the

MAP OP SOtTTHEBN ALASKA.

incentive for furtiicr prospecting and work, and from this

beginning it will spread, new discoveries will be made, and
new towns spring up. From the time that the first discov-

eries were made and the first rich deposits opened up in

the Cliff mine in the summer of 1910, prospectors rangad
the hills and within a very short time a number of sensa-

tional finds were made, and specimens were brought in lav-

ishly sprinkled witli coarse gold. The snows beginning to

fall early put a stop to prospecting for the winter, and
development was to a great extent retarded by the lack of

roads, and the difficulty of getting in supplies for the

winter, but from all indications the present summer will

witness the opening up of some of the most sensational

mines ever found in any camp, as the veins are strong and
the surface rock is phenomenally rich. The district is re-

markable for the great extent of its mineral territory, cover-
ing an area of about twenty miles long by ten miles wide,
the great number of veins, and the numerous properties

from which 'specimen rock' can be obtained.

Synthetic Rubies

Staff Correspondence

The manufacture of artificial precious stones has always
had a fascination to the physicist, and also, it must be
said, to the swindler. The much-ad\ertised but secret dis-

coveries are to he treated with due caution. 'Imitation'

stones, as distinct from 'artificial', have been with us since

the days of the Romans, who produced beautiful glass imi-

tations of almost every known stone, but the problem of

producing a ruby or sapphire from pure corundum is of
course quite a different matter. They have been formed in

microscopic crystals, as also have diamonds, by simulating

the condition under which it is supposed that the natural

stones are formed, but they have never had any commer-
cial value as yet. During the last few months London has

been flooded with advertisements issued by a Paris firm

called Tecla, that has recently established a business in

England. The statements made in these advertisements have

been taken with large grains of salt, for the claim that the

rubies were real corundum, undistinguishable from the

Burma or Oriental ruby, sounded too much like a trap to

catch the unwary. Nevertheless, the claim appears to be

a valid one, and the scientific explanation that has been

issued seems reasonable and sound. Noel Heaton read a

paper recently before the Society of Arts giving an account

of the process. •

The system of manufacture consists of building up a

stone from tiny natural stones, fragments, and cutter's dust,

and also from amorphous corundum, by means of the heat

of the oxyhydrogen blowpipe. As long ago as 1819 a

book on the blowpipe by E. D. Clarke described how if

two pieces of ruby were placed upon charcoal and exposed

to the blowpipe flame they would melt into one bead. About

1870 Gaudin revived these experiments, and in 1885 these

stones were sold for a short time as 'reconstructed' or

'Geneva' rubies. The amount of skilled labor required in

making them was so great that their cost was almost as

high as that of the natural stone; and it was not until 1904,

when Verneuil invented an automatic machine for conduct-

ing the operation, that the process became of commercial

value. The principle on which it works is to first break

the stones or cutter's refuse to powder, and then place a

thin layer upon a small platinum disk. When this has

been molted, a further supply of powder is allowed to

drop gradually into it. Twenty-five years ago this addition

of other grains was done by hand, a fact which accounted

for the costliness of the operation. In Vemeuil's apparatus

the powder is contained on a sieve in the oxygen chamber,

and an electrically-operated hamrfier gives the sieve a series

of gentle taps, allowing the powder to drop through tlie

sieve at a predetermined rate. This powder is carried along

by the mixed gases to the fusion chamber and is made to

impinge, in the midst of the flame, upon the platinum disk.

The disk is gradually lowered and the melted material, upon

it, being withdrawn from the zone of fusion, begins to

harden. The powder subsequently introduced by the blow-

pipe is fused upon the hardened mass, and thus slowly and

by degrees a large stone is built up. This is called a

'boule', and it is usually pear-shaped. It takes about half-

an-hour to produce one weighing from 20 to 30 carats. The

old experimenters were doubtful of the value of the stones

thus produced, for they expected that their strvicture would

be amorphous, and fhat they would lack the optical and

physical properties of the natural crystal. Mr. Heaton,

however, states that these properties are faithfully repro-
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duced and that the 'boule' is a single crystalline individual.

The only way an expert can differentiate the artificial from

the natural is by a study of such gas-bubbles as may be

enclosed. In the natural stone these cavities are always

found along the planes of crystallization with their axes

parallel to the lines of cleavage. Sometimes there are so

many of these parallel with each other, in two directions

in each plane, as to give the structure technically known

as 'silk'. In the artificial stone the cavities filled with oc-

cluded gas from the blowpipe retain their spherical shape

and are distributed irregularly through the mass.

A great advance in the application of this process took

place when Verneuil discovered how to use amorphous cor-

undum instead of the small pieces of natural stone. A pure

ammonium alum is prepared and introduced as fine powder

just as was the natural powder. The flame decomposes it,

by expelling the ammonia and the sulphuric acid, leaving

a pure alumina. The stones thus formed are called 'syn-

thetic', as distinguished from 'reconstructed'. In this

process the coloring matter has to be considered. If none

is introduced the resulting stone is a white sapphire. In

order to produce the ruby color, a small proportion of

chrome alum is added to the ammonium alum. For a long

time the sapphire-blue could not be produced; cobalt was
at first used as the base, but it was difficult to form its

aluminate. This could be done by adding magnesia, but

the presence of the latter resulted in making a spinel, or

magnesium aluminate, instead of corandum. Finally it was

discovered, quite unexpectedly, that titanium oxide gave

the required tint. It will thus be seen that the two most

valuable stones are being produced. They are sold at one-

tenth of the price demanded for high-class natural stones,

and the Tecla firm says that dealers will not buy, and pawn-
brokers refuse advances on, any sort of colored stone.

Truly an unfortunate circumstance for those who have

hoarded that most beautiful, rare, and valuable stone, the

pigeon-blood ruby.

The Venterskroon Goldfield

Much that is misleading continues to be published con-

cerning the Venterskroon goldfield, the southern outcrop

of the Witswatersrand system, where every geological for-

mation on the Rand is repeated, except the payable reefs

themselves. During the last twenty yeai's there has been

considerable prospecting by trenching, boring, shaft sink-

ing, and every method of prospecting likely to meet with

success, but so far a payable continuous line of reef has

not been discovered. Patches of good ore there are in

abundance, but they either thin out and disappear in depth,

or become faulted and broken off to such an extent that

their recovery becomes so expensive as to render mining at

a profit impossible. It is this exact repetition of the Wit-

watersrand goldfield with only the Main Reef Series miss-

ing that has proved so seductive as to lead to so much money
being spent in prospecting. Almost every geological au-

thority has been enticed into writing encouraging reports

at one time or another, but always when followed by pros-

pecting operations the results have without exception proved

disappointing. The Consolidated Gold Fields of South

Africa, Eckstein & Co., the Free State Banket Develop-

ment Co., Ltd., have all during the present year been in-

duced to spend considerable sums on different properties in

this field,- but all have stopped work, on the conviction that

it is impossible to find the Main Reef Series within their

areas, although they represent a length of outcropping Wit-
watersrand formation over a distance of about forty miles.

To prospect the rest of the area showing outcrops of the

Witwatersrand beds another company has recently been
floated in London under the title of Free State Rands. Ltd..

with a nominal capital of £300.000, and has commenced
boring operations. Whether this company will meet with

more success than its numerous predecessors in the same
field remains to be seen. The fact is that the beds here-

abouts are much more disturbed by the elevation of the

granite boss than the same beds on the Rand; at the sur-

face where exposed they are generally overtilted, while the

Main Reef horizon, where the only payable reefs occur on
the Rand, is occupied by huge dikes of diabase, and all

attempts to find any conclusive evidence of the presence of
the Main Reef Series have hitherto resulted in failure.

The Origin of Rocks

The geologist divides rocks into three general classes—

-

igneous rocks, originating from the molten magma forced

upward from the bowels of the earth, such as granite and

the various lavas; sedimentary rocks, consisting of disin-

tegrated particles of the igneous rock.s which have been re-

formed into rocks, such as sandstone; and metamorphic

rocks, consisting of igneous or sedimentary rocks whose

composition has been greatly changed by intense heat,

chemical action, or other causes, as for instance, a lime-

stone that has been changed to marble.

Sedimentary rocks, as stated in the geologic atlas of the

United States Geological Survey, are usually made up of

layers or beds wliich can be easily separated. These layers

are called strata, and rocks deposited in such layers are

termed stratified. The surface of the earth is not im.-

movable; over wide regions it very slowly rises or sinks

with reference to the sea, and shore lines are thereby

changed. As a result of upward movement marine sedi-

mentarj- rocks may become a part of the land, and most of

our land areas are in fact occupied by rocks originally de-

posited as sediments in the sea.

Sandstone is perhaps the simplest example of a sedi-

mentary rock. Obviously sandstone was once sand, and

again each grain of sand was once a part of some older

rock. This sand was first eroded and then deposited and

either subjected to great pressure by overlying masses,

perhaps thousands of feet thick, or cemented together by

chemical solutions. Where the stone was formed by simple

pressure it contains a large proportion of open spaces, and

thus becomes an ideal water-bearer. Some sandstones will

carry as much as 350 cu. in. of water to the cubic foot of

stone. In other varieties the interstices may have been

filled with cementing material so that the rock may he for

all practical purposes almost as dense as granite.

Rand Gold Production

Tlie official returns for March issued by the Government

Mines Department fully confirm those of the Chamber of

Mines, but may be taken as more accurate, inasmuch as they

are supposed to include all gold actually produced not de-

clared, as.is the case with the Chamljer of Mines where it is

the general custom for the mines to hold some portion of

the actual gold output in reserve. Seeing that the March

output was a record one for these fields, it may not be

amiss to give the different districts and their contribution

to the record yield which were as follows:

Ounces. Value.

Witwatersrand 651.366.310 £2,766,828

Klerksdorp 2,340.040 9,939

Ottoshoop 131.130 557

Pretoria 37.464 159

Barberton 7,372.565 31.318

Pilgrim's Rest 12,029.888 51,099

Pietersburir 326.290 1,386

Heidelberg 5,190.040 22,046

678,793.938 £2.883,332

The above represents the output from 101 mines, of which

64 only were at work on the Rand, the remaining 37 being

scattered over the different parts of the Transvaal. It has

.ilready been explained that the starting up of a portion of

tlie big mill at Randfontein contributed largely to the

i^Iarch output being a record one, but in the event of labor

continuing plentiful even this large output will soon be

left behind, and it is predicted that before the end of the

present year the gold output of the Transvaal will be ma-

teriallv increased.
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Concentrates
Most of these are in reply to questions received by mall.

Our readers are invited to ask questions and give informa-
tion dealing with the practice of mining, milling, and smelting.

i^LUE to resist boiling water is made by dissolving sep-
^^ arately in water 55 lb. glue and a mixture of 40 lb.

bichromate of potash and 5 lb. alum. Mix as wanted.

"DUBBER TTBES can be preserved and prevented from
-** dryinfj and becoming brittle by being coated with a 3%
aqueous solution of carbolic acid. If they have already

turned stiff and brittle, they can be rendered soft and pliant

again by being placed in dilute ammonia.

A GOOD CEMENT for iron and marble, which will stand
•^ lieat, is made by dissolving first one pound of water

glass and then one pound of borax in three pounds of

water. With the solution make a paste of two pounds of

clay and one pound of barj'tes, first mixed dry.

'yO LUBRICATE plug-cocks and prevent them from leak-

ing, use 2 parts of tallow and 1 part of beeswax melted

together; stir thoroughly, strain, and cool. Glass stoppers

may be made tiglit by melting together equal parts of glycer-

ine and paraffine, and applying the mixture.

A N INK for writing on glass, celluloid, and metal may
be prepared by dissolving 20 parts of rosin in 150

parts alcohol, and adding to this, drop by drop, stirring

continuously, a solution of 35 parts borax in 250 parts

water. This being accomplislied, dissolve in the solution

sufficient metVylene blue to give it the desired tint.

OCREWS may be prevented from becoming fast by
. anointing them with a mixture of graphite and soft

tallow. They will tiien remain unrusted and unaltered for

years. A screw rusted in may be removed by placing the

flat extremity of a red-hot rod of iron on it for two or
three minutes. After the screw has heated and cooled it

will turn easily.

Q HARP and full impressions may be produced on
figured patterns if all the deep reces.ses in deep-figured

dies are vented to allow the air to escape when the blow is

struck. This will do much to obtain perfect impressions,

and requires only half the force that is necessary in un-
vented dies. This is not known in many shops and con-

sequently this little air costs much in power and worrj'.

TRAILING from mining cannot be allowed to escape into

a stream to the detriment of one working below. Mining
claims are taken subject to right of way for ditches or

canals "constructed by authority of the United States."

The fact that debris is deposited on a lower proprietor's

land is a clear violation of his rights. In a given case it

may become a nuisance and may call for and receive in-

junctive relief. Priority of location does not enter into

the matter.

•pO DROP STAMPS at the rate of 90 drops per minute,

with an 84-in. pulley on the cam-shaft, a 46Vi-in. pul-

ley on the counter-shaft, and a 28-in. pulley on the engine,

the fourth pidley must bear the following relation to the

speed of the engine :

45 X M
wv.

X X— speed X 28.

In other words, the diameter of the fourth pulley in inches

is approximately one-third the number of revolutions of

the engine per minute.

'po UNITE rubljer and leather, roughen both surfaces with

a sharp glass edge; apph' to both a diluted solution

of gutta perclia in carbon bisulphide, and let it soak into

the material. Then pre.«s upon each surface a skin of

^itta percha 0.1 in. thick between rolls. The two surfaces

nr<' MOW unitcil in a press, which should be warm but not

hot. This method should answer in all cases in which it is

applicable. The following prescription covers cases in which
a press cannot be used. Cut 30 parts of rubber into small

pieces, and dissolve it in 140 parts of carbon bisulphide,

the vessel being placed on a water bath at 30°C. (86°r.).

Further, melt 10 parts of rubber with 15 of rosin, and add
35 parts of oil of turpentine. When the rubber has been
completely dissolved, the two liquids may be mixed. The
resulting cement must be kept well corked.

A LUMINUM is used in constantly increasing quantities

in the motor-car industry, combining as it does both

lightness and stiffness. It is used in making crank cases,

gear bo.xes, carburetors, radiators, and dash-boards, besides

in smaller ways. Its use in this comparatively recent in-

dustry is of interest, and especially so is its application in

the newborn art of aviation, where the same qualities of
lightness and stiffness again recommend it. In castings it

has been found advantageous to alloy aluminum with cop-

per, zinc, or nickel, which increases its strength and makes
it easier to work. The prevailing low prices of ingot

aluminum have resulted in a greatly enlarged demand for

the metal for such work. The principal demand for such

castings has come from automobile builders. The users of

bra.ss castings, especially the manufacturers of electrical

apparatus, have been gradually changing from brass to

aluminum castings, and for some purposes aluminum cast-

ings have been substituted for iron castings.

A GRICULTURAL entries on public land are made sub-^ ject to accrued rights, and consequently the vein of a

location older than the agricultural entry or patent may
be followed into agricultural land, provided apex rights

accrue in regular form. In the ease cited below this would

not seem to be true on the statement given. The vein A N
upon which recent discovery was made could be followed

under one comer of the land under rights belonging to

the claim C D F G, assuming the dip to be as indicated

4fr /Pecen/- D/scoveri/

by arrow. Extralateral rights are limited by the end line

F H projected. Since the claim N I J K was presumably

located on another vein L M, and since, though not as drawn,

the vein A N crossed both side lines and these hence become

end lines, no additional rights under the agricultural land

would seem to accrue. If in fact the location prior to

agricultural entry extended to N and beyond, there

would be room for claim to work ore in the vein A N
under the ground N K N. It should be remembered thiit

no rights accrue to the old locations unless they have been

in fact kept in good standing since before agricultural entry.
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Discussion
Readers of the Mining and Scientific Press are Invited to

use this department for the discussion of technical and other
matters pertaining to mining and metallurgy. The Editor
welcomes the expression of views contrary to his own, be-
lieving that careful criticism Is more valuable than casual
compliment. Insertion of any contribution is determined by
Us probable Interest to the readers of this Journal.

Surface Indications of Ore-Shoots in Depth

The Editor:

Sir—The original contribution of W. H. Storms, in the

issue of October 22, 1910, on 'Surface Indications of Ore-

Shoots in Depth' has drawn out interesting letters from
other observers, and much of the evidence presented is con-

firmatory of the original dictum : that there is an appar-

ent relation between the surface topography and the posi-

tion of underlying ore-shoots.

The revival of interest in the Comstock Lode by the

discovery of an important orebody in depth in the Mexican
mine, through prospecting intelligently directed by a capa-

ble mining engineer, once more draws attention to the

remarkable work of F. von Richthofen, the earliest writer of

note, excepting Clarence King, upon the Comstock ore-

occurrence. There is given herewith from his 'Conclusions',

as stated on page 113 of the book 'Sutro Tunnel, Nevada,

1865', the following paragraphs which bear directly upon
Mr. Storms' observations

:

"4. In the northern part the vein is, at the levels ex-

plored to the present time, invariably poor where it passes

"* * * it is also probable that repeatedly in following the

Lode downward branches will be found rising from its

main body vertically into the hanging wall • • • such east-

ern bodies might caiTy riclier ores than the average of the

main portion of the vein."

From the foregoing it is apparent that the idea of a

relation between ore position and surface topography is

not a new conception, but is a generalization deduced in

this instance 46 years ago. Mr. Ransome, in his letter in

Vx.

yiP^pgfj-^r^fjf
Oiief'nin\ 'OahA^r i/fart a Jacket ptil^ HiH Mrfm Ou/ftotJ .CJtcJIef-Ppfaai flJff

FIG. 1. ORE STOPED TO 1870, COMSTOCK LODE.

this discussion published in the issue of May 20, states

that the conditions involved in sizing up ore deposits gen-

erally make it a complex problem, and to establish an

invariable rule for the guidance of prospecting is out of

the question. He instances notable exceptions to Mr.
Storms' hypothesis. It is believed, however, that sufficient

consonance does exist in the facts reported to make gen-

; ^ MKner '-J^int •?! Ye/foMjscInt ^&y/d Mill VIp^ikxtieM^, BuHKn
' 'fToaooo WiMooim *2,joo.ooo wwoaoooooiai I

-Patau ib-cnxB] Jtr^m SgccflarCurr^ )ua\ (UmViXrtf "Calif^JjMrW

FIG. 2. STOPES OPEN PRIOR TO 1866, COMSTOCK LODE.

a ravine, as in the Ophir, Central, and Mt. Davidson

ravines, and the one which divides Mt. Davidson from Mt.

Butler. But in the southern part the ore continues in the

ravines. (Kentuck and Seg. Belcher mines.)

"5. The richest portions are south of each ravine crossed

by the vein."

The exceptions to the rule noted in 4, where it is stated

that the ore was continuous in the ravines in the Kentuck
and Seg. Belcher mines, proved to be the only exceptions

to the rule in the South End mines, and of these only

the Kentuck body proved to be of magnitude.

The sketches herewith, illustrating this, were made from
sketches by John and Charles Hoffman, in 1865, and in 1870.

The typical section through the Comstock Lode, and the

plan of the faulting of the district, are from J. A. Reid's

paper, referred to subsequently.

Von Richthofen's observations and deductions were as

of 1865, when no mine opening on the Lode was deeper
than 900 ft., when the east-dipping character of the Lode
had not yet been determined, and when only the distinctly

surface bonanzas had been mined. And while his remark-
able predictions as to the existence and position of deeper-
lying bodies under different conditions were fulfilled later,

these subsequently found bodies have no relation to the

surface ores, and their position with respect to the ravines

cannot be closely followed because of being one and one*

half miles eastward in lateral position. Von Richthofen's
prediction as to the deeper ore was in these words:

eralizations safe, particularly where the conditions are par-

allel.

In the instance of the Comstock, J. A. Reid has shown

(Bulletin 10, Vol. 4, Dept. Geology, Univ. Cal.) that the

ravines coursing the east face of the Vir^nia Range in

the immediate vicinity of Mt. Davidson, against which the

Lode, occupying the great fault-fissure, lies, are the axes

of cross faults, illustrated in Fig. 3. He has demonstrated

this beyond questioning, and demonstrated also that the sur-

face erosion along the small streams occupying these ravines

has been negligible in amount, hence could not have torn

away the portion of possible pay-ore which might have

occupied the vein in the ravine site. On the allowable

assumption that, in the secondary or commercial-ore form-

ing period, tlie mineral-bearing solutions coursed upward
through the cross-faults, the depositing of the minerals out

of these solutions (the ore-making) must actually have

occurred in the main fault-fissure, or the Lode proper

where the conditions favorable and necessary- for such

occurrence were met. All wi-iters have recognized that

there were two distinct periods of vein-forming in the Com-
stock; the first filled the fissure with the great masses of

low-grade, or of barren, quartz, which are encountered in

every mine on the Lode ; the second period marked the

Assuring of these quartz masses and the deposition within

same of the commercial ore. The cross-faulting was evi-

dently subsequent to the first or quartz-forming period,

owing to the small amount of displacement of the walls.
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excepting in Bullion ravine, where the diorite mass of Mt.
Davidson was thrown in juxtaposition with the andesite

mass to the south, and to the fact that there was no meas-
urable displacement of the main lode. Reid has shown
that the hot mine waters in circulation in depth at this

time (samples from 2'250-ft. level, C. & C. shaft, and tem-
peratures from 116° to 170 °F.) are highly alkaline and
carry gold and silver to the extent of 0.298 mg. and 2.92

mg., respectively, per ton of solution, while the surface
waters issuing from the Central Tunnel (an old adit pene-

FKJ. :i. PLAN OF COMSTOCK LODE, SHOWING FAULTS.

trating the croppings at some 300-ft. depth) carry the same
minerals to tlie extent of gold, 4.15 mg., and silver, 188 mg.,
per ton of .solution. This statement of fact indicates,

though it does not nece-ssarily prove, the genesis of the ore
deposit, and the origin of the solutions is in all likelihood

in the cross-faults.

If the steps for establishing an hypothesis as a scientific

na. 4. CROSS-SECTION of comstock lode.

truth be the process of working outwardly from a single
fact, accurately established, to a wider generalization, there
is more to be gained by moving in the direction of working
out concrete examples. Types of deposits admittedly exist,

and if a generalization can be applied to a distinct type,
so much will have been gained. The argument, then, is to

multiply the concrete examples which fit this particular

hypothesis, and additional light will be unfolded in due
course.

J. H. G. Wolf.
San Francisco, May 22.

The Editor:

Sir—I am very much interested in the discussion of
'Surface Indications of Ore-Shoots', ha\-ing made this

subject a special study for over twenty years. In a per-
sonal examination of the surface indications of over 500
ore-shof)t8 in the United States, Alaska, Mexico, Australia,

and Tasmania I have found that by far the greatest num-
ber, especially bonanza ore-shoots, outcrop along the strike^

<pf the vein on hills or ri.sing ground, ratlier than in gulches.

The reason in general, I think, is that the enclosing rock
of ore-shoots is harder than the barren portions of the

vein, and has resisted erosion more than the softer part.

M. K. EODGERS.
Seattle, June 5.

Secondary Enrichment of Gold Deposits

The Editor:

Sir—In the June 3 issue of the Mining and Scientific

Press there is an article on the secondary enrichment of
gold deposits. I would like to call attention to what I

would call second deposits. All through the San Juan
section of Colorado there are a great many large veins in

which the vein filling is largely rhodonite. This rock when
broken in the mine is often very attractive looking, but I

do not know of one case in which the rhodonite contains val-

uable metal, yet some of the most profitable mines in the

district are in these veins. These ore deposits I would call

second deposits; in distinction from the deposits made
valuable by secondary enrichment, for this reason : There

is nothing in the appearance of the vein rock to indicate

that the primary deposit has been enriched. The pay ore

ore seems to be deposited alongside of the rhodonite, but

easily separated from it, as if the primary vein had been

opened along one wall by faulting, thus giving an opening

for a second deposit. In some cases the primary vein has

been shattered in places, which has allowed the formation

of the second deposit within the primary vein instead of

along the wall. This second deposit is sometimes gold ore

and sometimes silver. When the second deposit is silver ore

it is almost always in the form of ruby or brittle silver.

One of the best examples of this kind of deposit is what

is known as the Smuggler-Union in San Miguel county.

This vein was originally a rhodonite vein and extended

through the Bullion location. It was faulted by the

Memphis vein which crossed it nearly at right angles, the

fault throwing the Bullion end of the vein about 50 ft. to

the west. From the Memphis north through the Union,

Smuggler, Sheridan, and Mendota locations to the top of

the range, the vein has the second deposit, while from the

Memphis south through the Bullion and other locations,

there is only the primary or rhodonite vein.

The largest vein in San Miguel county is, I think, the

one formerly called the Big Elephant vein. The Montana

mine is at the northwest end of this vein, and the Argentine

and Red Cloud (now owned by the Tomboy M. Co.) are on

the southeast end. In places in this vein on the Shamrock

location I have measured 16 ft. in width of rhodonite. The

large veins that cross Mineral Point and Poughkeepsie gulch

in San Juan county belong to this class, and pay deposits

should be looked for in these veins where the primary vein

has been faulted or shattered. I am not familiar with the

late workings of the Camp Bird in Ouray county, but am
inclined to think that there is reason to class this as a

second deposit. Secondary enriched deposits usually have

the surface metals leached out and re-deposited below. What
I call second deposits have their richest ore on top, and the

rich ore does not usually extend to a greater depth than

1000 ft. These second deposits are always in or along

manganese or rhodonite veins. The rhodonite which forms

the vein filling of these veins is close-grained and massive,

and the valuable metals do not always appear to have been

leached out, yet it seems to have been influential in causing

these deposits, because the richest second deposits occur in

those veins in which the primary deposit of rhodonite is the

largest. I am not prepared at present to present any

theory explaining these phenomena, but submit the facts

for discussion.

H. W. Reed.

Salt Lake City, June 9.

Rhodonite is a silicate of manganese, MnSiO,, but the

manganese is often partly replaced by Fe, Zn, or Ca. It is

a brownish to bright red mineral, occurring in fine-grained

or cleavable masses and disseminated grains, often coated

with a black oxide.
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Special Correspondence

JOHANNESBURG, TRANSVAAL
East Rand Prop. Meeting.—Profits for Year.—Decrease

OP Yield.—Improvements in Methods of Working.—
Second-Stage Hoisting.

The principal feature of interest during the week has been
the East Rand Proprietary Mines meeting, adjourned sev-

eral times to enable the chairman of the company. Sir

George Farrar, to attend. The East Rand Proprietai-j-

Mines was the first important amalgamation on the Rand
in which the outcrop mines joined with the extensive deep-
level properties containing the Main Reef Series. Since
this amalgamation several others have been arranged, nota-

bly the Crown Mines Ltd., which in March succeeded in dis-

placing the E. R. P. M. from its proud position at the head
of the gold producers of the world, which it had occupied
ever since the amalgamation took place.

The chairman announced at this meeting that the profits

for the year were £1,249,357, being £9700 less than the pre-
ceding year, but the usual dividend of 40% had been paid,
and moreover the finances of the amalgamated concern had
been put on a sound footing by the increased issue of de-

benture capital during the year. To procure these results

no less than 2,126,334 tons of 7-dwt. ore by assay has been
crushed, the actual recovei-y being 6..5 dwt. per ton, which
made the total yield 691,860 oz. of fine gold. Broadly
speaking, they had recovered 27s. 3d. per ton at a cost of
15s. 6d. per ton, so that their profit was lis. 9d. per ton.

Some idea of the e.xtent of the underground workings may
be gathered from the fact that they reach over 6000 ft. on
the dip; the vertical shafts of the Angelo Deep mine con-
nect with the deepest points of the workings, ensuring a

perfect system of ventilation. The results of the year's

operations, however satisfactory, do not appear to have
come up to anticipations, so far as profits and dividends
are concerned, and it will be remembered that a similar e.x-

perience was had at the Crown Mines, a similarly amal-
gamated concern. At the East Rand Proprietary Mines, a

falling off in grade in the Cason section, and the absorption
of gold by a new recovery plant are blamed for this dis-

appointment; and seeing that the tonnage crushed during
the year has increa.sed from 157,000 to over 200,000 for
somewhat less profits, it is clear that the yield has fallen.

The actual recovery was 92.85%, obtained from the different

sources in the following proportions: Mill. 53.97%: sand,

31.32; slime, 13.51; and from by-products, 1.20%. Out of
£17,000,000 total value of gold produced by the East Rand
Proprietary Mines, $5,000,000 has been distributed to share-

holders, and as the scale of operations increases it appeai-s

probable that the dividends payable to the shareholders will

also increase.

Although the amalgamation of different small producing
mines, as in the case of the East Rand Proprietai-y Mines
and the Crown Mines does not seem to have immediately pro-
duced the anticipated improvement in the working results,

there can be no doubt that betler results must eventually
follow. Last year's experience at the East Rand Proprie-
tary Mines goes to show that where oi-e values vary as they
do on the Rand, small single mines are bound sooner or
later to get into trouble, but by being amalgamated can
draw on other sections of the amalgamated concern and so

spread the risks over larger areas and in the end produce
uniform results. Another interesting feature arising from
these amalgamations is that of large-scale working, and
the eventual reduction of working costs to the lowest limit

that must follow ; without which it will become impossible to

work some of the very deep sections of the Rand goldfield.

Both the East Rand Proprietary Mines and the Crown
Mines, especially the latter, extend to where the reef series

lie very deep, and both are preparing to tackle these deeper
areas in a workmanlike manner. For instance, large di-

mensioned levels are being constructed underground fitted

with modern systems of haulage, and conveyance of ore to

the shafts will be concentrated so as to be carried out in

the most economical manner. The methods of handling

large quantities of ore on the Rand have been much dis-

cussed of late, and it seems likely that this method will be
generally adopted. At the East Rand Proprietary Mines
the idea seems to be to construct this main level right across

the proj)erty from east to west at a point something like

4000 ft. deep on the incline, where hauling can be most
efficiently and economically carried out as a first-stage

hoisting. Of course all the ore above this level will be

dropped to that level at convenient points; the lower ore

will be hoisted to that level, so constituting a system of

seeond-.stage hoisting. Other deeper main levels will also

be constructed and equipped, and it is hoped thus to over-

come the present hoisting and mining difficulties on the

Rand.

MEXICO
Repair op Railroad Lines.—Conditions in Guaxa.iuato.

Suspension of Work at Cinco Minas.—Option on

the Alvarado M. & M. Co.—Report of Mexican

Light & Power Company.

Now that hostilities in Mexico have erased, the railroad

lines damaged by the revolutionists are being rapidly re-

paired, and normal traffic conditions are expected shortly.

The revolutionists stopped train sen-ie« on nearly 4000

kilometres of the Government merger system, and in addi-

tion cut the Southern Pacific lines in Sonora and Sinaloa,

the Mexico Northwestern lines in Chihuahua, and the Mex-

ican Railway between Mexico City and Veracruz. The re-

establishment of railroad traffic will do much toward restor-

ing the mining industry to its former basis. It is probable

that strong measures will have to be taken to stop bandit

raids, as brigandage has been a natural development of the

disturbed conditions, and some bands undoubtedly will at-

tempt to continue operations. The theft of bullion worth

1*35,000 from the San Jose de Garcia camp in Sinaloa was

recently reported. The suppression of brigandage is re-

ceiving the attention of the pro\'isionaI government, and

it is planned to organize rural forces from the ranks of

the revolutionists, and to entrust to them the work of wip-

ing out the plundering bands. It will not be surprising if

the mining investments checked by the political ujiheaval in

Mexico will now wait on the coming elections. The triumpli

of the Madero revolution and the end of the Diaz govern-

ment has left the Mexican people facing many new prob-

lems, and they will be required to prove their ability to

handle them.

George W. Brv'ant, prominently identified witli several

Guanajuato enterprises, states that operators in the Guana-

juato district have been interfered with but little. When
the revolutionists became active in that state the labor

supply was affected to some extent, but only for a short

period. When the ^Mexican Express Co. declined to assume

any risk in the handling of bullion, the Guanajuato com-

panies sending out bullion insured the shipments with an

American concern. None of the bullion shipped was lo.st.

In the Zacuali)an district of the State of Mexico disturbeil

conditions resulted in tlie shutting down of practically all

the mines. The Seguranza Mining Co., the most important

concern of the district, susjiended all mining and milling

operations. The managers of the principal mining com-

panies of the Pachuca district have signed a letter highly

complimenting and thanking Col. Gabriel Hernandez, the

commander of the Madero forces in the State of Hidalgo,

for his energetic sup|iression of lawlessness in Pachuca.

Operations in that district have been but slightly affected.

According to late reports, more than 30 men wei-e killed

in an attack on the smelter of the American Smelters Securi -

ties Co., at Matehuala, State of San Luis Potosi. The
smelter employees made a demand for higher wages and

shorter hours, and when the management refused to accede

to the demand an attack on the smelter wa.* organized. The
ari'ival of a Sladerista leader at the head of an armed
force is believed to have prevented serious damage to the

plant and the looting of the town. Order was finally re-

stored.
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The Cinco Minas Co., of New York, has suspended work
at the Old Cinco Minas in the ,Hostotipaquillo district of

Jalisco. Control of these properties may change hands,

negotiations to that end having been recently opened. The
Cinco Minas were purchased by the Marcus Daly interests

early in 1910, after a period of development under au
option, and have been controlled by them since that time.

The Magistral-Ameca Copper Co., a Los Angeles organiza-

tion owning the Magistral mines and concentrating plant

in the Ameca district of Jalisco, will be able to resume
shortly, it is stated. Several months ago the company ar-

ranged to place a large block of stock with French and
Mexican capitalists, the money to be used in enlarging the

concentrating plant and earrj'ing on extensive development.

The revolution interfered with the plans, and operations

were suspended. Now it is said that more money than

originally arranged for is ready for the enterprise. The
new capital will be principally French.

Representatives of strong financial interests have asked

for an option to purchase 450,000 shares of the Alvarado
Mining & Milling Co., operating in the Parral district of

Chihuahua, at $5 per share. It is stated that the option

probably will be granted, and that each stockholder will

be given an opportunity to participate in the sale to the

extent of one-lialf of bis holdings. The Mexican Light &
Power Co.. the (^anadian concern owning the big Necaxa

tracked for the time being. There could hardly be found
now any legal talent bold enough to attempt the creation of
the long-talked-of combination. For the present, and ap-
parently for some time to come, the factors in the copper
metal market must content themselves with such cooperation

as they can secure one from the other. This spells hard
sledding for some of the high-cost producers and possibly

suspension of dividends by some that have been- running
close to the line between profit and loss.

The metal market has been firm for the past few days,

in expectation of the fairly good report which was given

out by the Producei-s Association on June 8. Production

in May was 126,962,544 lb., being an increase in output

(in round numbers) of 9,000,000 lb., larger than any month
of the current year save March, when the total production

was 130,532,080 lb. The encouraging feature during May
was the increase in domestic deliveries from 52,407,650 lb.

in April to 64,543,963 lb. in March. Export deliveries foi-

May were 61,978,557 lb., as against 62,129,599 lb. in April,

a slight decline. The selling agencies have inquiries now m
hand that apparently insure increase* demand for home
consumption for the next sixty days, while, on the other

hand, no further increase in output is anticipated. This

improved condition, present and prospective, has stiffened

the price of copper metal to I2I/2C., with a rising tone.

Copper shaiet; are neglected mai'ket wise. Several of the

CINCO MINAS, JALISCO, MEXICO.

power enterprise, and furnishing current to Mexico City

and the El Oro and I'achuca mining districts, shows gro.ss

earnings for the first four months of this year of 1*2,710,-

255, an increase of P616,109 compared with the same

period of 1910. However, the operating expenses, P9.)6,605,

represented an increase of ^"454,153. The net earnings

were ^^1,753,650, an increase of P^161,956.

NEW YORK
Effect of Decisio.v.—The Copper Merger.—Strength-

ening OF Market.—Annual Meeting of Ohio Cop-

per.—Annual Reports of Copper Producers.—Prick

OF Tin.

Broadly speaking, the prevailing feeling in the Street is

one of di-sappointment. The Supreme Court decision had,

for many montiis, served as an e.KCuse for the absence of the

public. It was only logical, therefore, that eveiy effort

should be made to constnie the decisions as encouragingly

as possible. The feast was spread and the public bidden,

but the occasion was not a success. Perhaps the most sig-

nificant and most important utterance concerning the situa-

tion is that of E. H. Gaiy, chairman of the board of the

U. S. Steel Corporation. Socialists and radicals of all de-

grees have been clamoring for governmental control of the

large corporations. It is therefore a startling instance of

the meeting of extremes, when the head of the Steel Trust

declares that governmental regulation of prices is neces-

sary and, from the view-point of the corporation, desirable.

The testimony of Mr. Gary will play a large part in the

coming political campaigns and 'willy nilly' the regulation

of the big combinations is to be the real i.ssiie.

The copper merger must be con-sidered as definitely side-

most active traders have changed from the outside market

to the floor of the Stock Elxchange, and have in each in-

stance lost in activity by the transition.

Contrary to expectation, the annual meeting of the Ohio

Copper Co., instead of marking the end of the Heinze con-

trol, was the occasion for the apparently complete ex-

tinguishment of all opposition to Mr. Heinze. Three new

members of the board chosen are all Heinze adherents. The

financial statement in which the f^astern market is some-

what interested was postponed, awaiting, it is said, the com-

pletion of the sale of the rest of the bond issue. That is

one thing that is spared to Heinze stockholders, they ar^

not forced to analyze long financial statements—or short

ones either, for that matter. The meeting of the United

Copper Co. which was to ha\e been held this week has been

postponed. Mason Valley, the Gunn-Tliompson property

at Yerington, Nevada, is one of the copper issues whicli i.-i

about to forsake the open market for the shelter of the

Stock Exchange. The property is being equipped and de-

veloped as rapidly as possible.

The annual reports of the Amalgamated, Anaconda,

United Metals, and the International Smelting & Refining

companies have come in for a great deal of keen analysis.

The market position of Amalgamated, paying $2 per year

and selling for $67 per share, invites constant attention.

The weakness from tlie income point of view is obvious.

This is offset somewhat by the accumulation of surplus.

Amalgamated receives $2 per share on 3,045,000 of Ana-

conda, and pays out $2 per share on 1.538,879 shares of

its own stock. This resulted in a net surplus for the year

ending April 30, 1911, of .$2,971,000. Ordinarily an in-

crease in dividends might be expected, l)ut Amalgamated*

has outstanding some $5,000,000 in notes issued in the pur-
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chase of the Clarke properties, and also some $12,500,000

in notes issued in connection with the purchase of the United

Metals Selling. Both the mining properties and the Selling

company show net returns above expenses and can-ying

charges on the notes, but these requirements will probably

absorb the surplus for the next eighteen months unless these

obligations are in some way refunded, or there is a radical

improvement in the copper market.

Greene-Cananea was evidently undisturbed by the latest

unpleasantness in Mexico; the production for May was
larger than for any month of the current year, being

4,098,000 lb. of copper, 119,900 oz. qf silver, and 552 oz.

of gold. The reports of the Butte Coalition will hereafter

be very short. It will, upon the dissolution of the Alice

Gold & Silver, hold 517,566 shares of the Anaconda, 3000

shares of International Smelting & Refining, and has some
$3,840,000 cash on hand, making a book total of $15,140,000.

The smelting stock is carried at par, whereas the market w
$130, Anaconda at a little above $21. The grip of the

English operators who have engineered a corner in tin is

tightening. Spot tin is quoted around $1040 per ton, which

is very close to a record price for the metal. The market
situation is stimulating production, and increased output

is expected.

VALDEZ, ALASKA
The Cliff Mine.—High-Grade Ore.—Developments of

THE Valdez M. Co.—Rich Ore in Williams-Gentz-

LER.

—

Other Properties.

The Cliff mine was firet opened up in 1910, a small mill

was installed in July. It is considered to be the best mine
in the camp by reason of the fact that it is on a producing
and dividend paying basis. The work consists of about
2000 ft. of shafts, drifts, cross-cuts, and tunnels. The ore

is extremely rich, and the mine has paid up to date $160,000

in dividends taken out in less than a year. The mine is

developed by three tunnels, and a shaft from tunnel No. 2,

the depth attained being about 600 ft. bfelow the back of the

mountain, and about 120 ft. below the water-level. The
ore has been found on all the levels, varying in width from
a foot to as much as six feet. The ore below the water-level

carries sulphides and is extremely rich. The mine is a

xeritable jewelry shop, as rock showing abundant free gold

can be found in many portions of it. In the raise between

adit No. 2 and adit No. 3, there is a body of ore ft. in

width, which, it is stated, runs $433 per ton, on an average.

This is phenomenal, but as specimen rock could be picked

up from almost any portion of the face, the sampling is no

doubt correct. Quite a little jewelry has been made from
this ore, it being adapted for this purpose, as the broad

bands and seams of gold contrast well with the pure white

quartz.

The estate of the Valdez Mining Co. has been developed

by means of a tunnel along the foot-wall of the vein for a

distance of 200 ft., and the vein has been cross-cut every

20 ft. The vein is from 7 to 15 ft. wide, and has been

proved continuous, so far as developed. The entire body is

of a shipping grade, and average values of $40 per ton

have been obtained. Rock showing free gold is a common
occurrence in the mine. Some of the most spectacular ore

ever found in the district comes from the Williams-Gentz-

ler property on Mineral creek. The vein is about 2^/2 ft.

wide, and for 45 ft. in length where it has been opened
up pieces of rock liberally sprinkled and cobwebbed with
gold can be taken from almost any portion of it. Some
of the rock assays as high as $10 per pound. This prop-
erty was recently sold to J. M. Hall, former mining partner

of ex-President Zelaya, of Nicaragua, for a consideration

stated to be in the neighborhood of $100,000.

The Mineral Creek mine on upper Mineral creek was
purchased last fall by the owners of the Cliff mine. The
vein is about 31/2 ft. wide, and it is estimated that there

is over $50,000 worth of ore in sight, although little work
has as yet been done. The plans of the company eontem-
plate active development work and the erection of a mill.

The Seely-Davis mine is situated over the hill from the

Cliff mine, and is said to have the extension of the Cliff

lead. The property is developed by adits, and the vein

varies from 2 to 31/2 ft. Some showy specimens have

been obtained from this mine. There are a number of

other properties on which work is progressing and which
have made rich discoveries, such as the Vancouver-Valdez,
High Grade group, Black Diamond, Palmer group, Suess-

dorf-Devinney, Martin property, and others. There are

about 300 men at work in the district.

COBALT, ONTARIO
Activity at Cobalt.—Recent Finds.—Developments ik

GowGANDA District.—Close op Litigation.—Ship-

ments from Cobalt.—Progress at the Mines.

At Cobalt activity has been fairly resumed and shipments

are increasing. Another good find has been made at the

Beaver at 350 ft. in the main vein, which shows 8 in. of

high-grade ore. This is regarded as pro\-ing high silver

content through four levels to the surface. The Ophir has

excellent showings on the 200 and 300-ft. levels in addition

to an orebody from which considerable high-grade ore has

lately been taken at the 100-ft. level. A shaft is to be put

down on the big smaltite vein recently uncovered on the

south end of the property. The Green-Meehan is again on

the list of shipping mines, ha^'ing sent out a car of high-

grade ore taken from the 100-ft. level. Several new finds

have recently been made and good ore is being taken out

below 150 ft. The rehabilitation of the mine will probably

stimulate other enterprises in the North Cobalt district.

The Cobalt Lake is making good progress in the installa-

tion of the 20-stamp mill, which is expected to be in opera-

tion by August. The management states that a two-year

supply of ore is in sight.

The Millerett and Miller-Lake O'Brien mines in the Gow-
ganda district will make shipments this summer notwith-

standing the bad condition of the roads, by which mining

industry in that district is badly handicapped. The Miller-

ett mill will be completed in July, enabling the company to

ship concentrates as well as high-grade ore. The Boyd-

Gordon in the same district has found on the 75-ft. level a

vein 2 in. wide which yielded high-grade ore at the 40-ft.

level.

The three-year litigation over the o^vnership of the Ster-

ling mines, embracing three or four hundred acres in the

Cobalt area, has been brought to a close by a decision of

the Imperial Privy Council confinning the judgment of the

Canadian courts in favor of William Marshall of Toronto

and the Grey's Siding Development Co., and dismissing the

appeal of the Drummond Mines Ltd. and the Montreal

Trust Co. The property was bought by Marshall from

Robert Gibnour of Sudburj', who subsequently sold it again

to the Drummond Mines, claiming that the terms of his

agreement with Marshall had not been fulfilled.

Shipments from Cobalt are increasing, the output for

May being 1950 tons. There is a noticeable decrease as

compared with last year's shipments, partly on account of

the power shortage during the earlier months of the year,

and partly owing to the increased output in the form of

concentrate and bullion. Arrangements have been com-

pleted for the treatment of ore from the Crown Reserve

and Kerr Lake mines at the Nova Scotia mill, which is the

only one in Cobalt using the cyanide process. The capacity

of the mill is being nearly doubled, so as to permit of the

treatment of 200 tons of ore per day. The contract for an

aerial tramway for the conveyance of the ore has been let

to an American firm for about $15,000. Operations are to

be resumed at the Waldman on the Gillies Limit, where the

shaft is being unwatered. Trenching is being carried on

in the hope of finding new veins. The Nipissing will put

down a shaft to the depth of 1000 ft. on the No. 64 vein 10

solve the much-discussed question as to the persistence of

the ore at depth. The Kerry mine has been unwatered and

operations resumed at the 350-ft. level. A fire on June 1

destroyed the power plant of the Nancy Helen, causing a

loss of $16,000. The mine has been closed down for some

time. La Rose is opening up a tliird level in its main shaft
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at a depth of 270 ft., the deepest point attained in the
\vorking:s. The Beaver shaft is down to 420 ft. and a sta-

tion has been cut at 400 ft. The vein on the 300-ft. level

runs from C to 8 in. of high-grade ore. The steady in-

crease in the price of Beaver stock is in marked contrast to

the dullness in most of the Cobalt issues—largely due to the

Porcupine boom. The Rochester will put down its main
shaft to 400 feet.

BUTTE, MONTANA
CoMPRESSED-AiR Hoist in Use at Mountain View Mine.—

Three Electric-Driven Air-Compressors.—Other
Shafts Being Similarly Equipped.—May Produc-

tion op the Anaconda.

With an expenditure of over $3,000,000, the Anaconda
Copper Co. has demonstrated the feasibility of hoisting ore

by compressed air supplied from electric-driven com-
pressors. Over two years ago the company had plans and
specifications prepared with the view of putting the plan
into practice, and a few days ago it had the satisfaction

of seeing the change accomplished. This undoubtedly will

ness the testing of the compressors. At first some little

changes were required, as is usual in the starting of new
machinei-y, and a few days ago the tests were all pro-
nounced satisfactory and the hoisting of ore was com-
menced. Not a hitch occurred, and today, at the Mountain
View mine, ore is being hoisted by the new system with
the same ease as when steam was the motive power.
The substitution of air for steam in hoisting operations

on a large scale is a new departure in copper mining, and
the Anaconda Copper M. Co. should have the credit for
starting the system. Ever since work was first started on
the plant, mining people all over the country have been
watching the progress of the experiment, for an experiment
it was considered, even by many who believed in it. That
today it is a complete success, and that the Mountain View
is hoisting all the ore required, is a source of pleasure and
pride to the originators of the system. It means that eveni-
ually electricity will play an important part in lowering
the cost of the operation of mines, not only in this district,

but throughout the country.

The Diamond mine is now being equipped with the same
system, and after it is in successful operation, hoisting

view op WALKERVILLE, BUTTE, MONTANA.

result in greatly reducing the cost of production of copper.

Those who have been making a study of the subject declare

that when compressed air has completely taken the place

of steam it will mean a lessening of the cost over one

cent per pound. After John D. Ryan, president of thd

Amalgamated, and some of his officials had worked out

their plans, the Nordberg Manufacturing Co. people were

called into consultation, and they undertook to construct

a plant which would carry out the ideas outlined by Mr.

Ryan. To start with, it was necessary to bring electricity

from Great Falls, a distance of some 150 miles, to operate

the plant, and it was therefore decided to construct a

pole-line to tliis city. No time was lost, and the work was

finished last summer. In the construction of this line the

greatest care was taken to prevent lightning interfering

with the transmission, and the latest inventions along this

line were brought into use. While this line was being built

skilled men were at work in tiie Nordberg factory con-

structing the operating machinery, and others were erect-

ing concrete and steel buildings and tanks for the storage

of the machinery and the pro))er operating of the plant

at Butte. La.st July everything was in readiness for the

installation, and piece by piece tlie Nordberg company de-

livered the equipment; and about one month ago every-

thing was in place. Bruno Nordberg, who visited the city

several tiroes during the construction, finally came to wit-

at the High Ore shaft will be changed from steam to air.

The Anaconda company contemplates the using of com-
pressed air for hoisting and electricity for all its mines,

pumps, and underground haulage. The fact that all steam

boilers will be done away with, and a yearly expenditure

of over $2,000,000 for coal will be saved to the company
affords some idea of the economy of the change. The plant

consists of three compressors, each with a capacity of 7500

cu. ft. of free air per minute. When operated at full

cajiacity the power required to drive the three compressors

is 3600 horse-power.

The Anaconda Copper Co. produced 21,700,000 lb. of

copper during May, 200,000 lb. more than the production

of April. While it would appear on the face of it that

there was an increase of production, investigation shows

that there was really a decline of something like 100,000 lb.,

as the Tuolumne output is included in the Anaconda pro-

duction, as well as that of the North Butte. In April the

Tuolumne had a production of 500,000 lb., and in May a

production of about 750,000 lb. The North Butte, which

was credited with 2,000,000 lb., had at least 100,000 lb.

over that amount in May. It may be stated that while the

North Butte and Tuolumne companies are independent

concerns, their production is included in the figures given

out by the Anaconda company, for the reason that the ore

from both companies is treated at the Anaconda smelter.
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General Mining News

ALASKA
JuxEAU District

Tlie Alaska Treadwell Gold M. Co., for the month ended
May 15, reports having crushed 72,968 tons of ore in the

240 and 300-stamp mills, and the production of 1436 tons

of concentrate. The estimated gross value of free gold re-

covered was $81,614; value of concentrate, $63,309; esti-

mated total realizable value of product, $140,127. Operat-
ing expenses, $88,342; net operating profit, $51,785; con-

struction, $16,318. Yield of ore milled, .$1.99 per ton.

Stock of ore broken, 13,451 tons; development, 920 feet.

Kjitchikan District

The Santa Fe group of claims, at Dolomi, Prince of

Wales island, is to be developed this season by A. Adkins,
H. Z. Burkhart, and Willis Bryant, the owners. Work
previously done resulted in exposing gold ore of high grade.

Prince William Sound

The Seattle Alaska Copper Co. is building a concentrat-

ing mill at its mine, on Latouehe island. The mine is

said to contain a large tonnage of ore as.saying 3% copper,
and this is to be concentrated in the ratio of 8 to 1. The
company has developed water-power.

There is activity in the district lying between Yaldez and
the Cliff mine, and it is asserted that some development is

in progress on most of the claims located. The snow dis-

appeared from this locality about June 1. There is much
prospecting along the beach. Valdez-Liscum, Black Dia-
mond, and others are being developed, and each has some
ore.

(Special Correspondence.)—The Hemple Copper M. Co.

is to drive a raise in ore from the 700 to the 350-ft. adit

levels. This will result in opening the mine so that it

may be productive. As soon as this work is accomplished
the company may build a concentrating mill similar to the

one being built on Montgomery bay, Latouehe island, as

the ores of the two properties are similar.

Valdez, June 1.

ARIZONA
Cochise County

(Special Correspondence.)—The Commonwealth M. & M.

MAP OF ARIZOXA.

Co., owner of tiie Commonwealth mine at Pearce, has re-

cently completed a ])lant for the treatment of slime from
the tailing pond, but has not placed it in operation, l)ecanse

it was decided to do further work in the mine with the
view of developing sufHcient ore for a 200-ton mill, in-

stead of a plant of 100 tons, as first decided upon. Hav-
ing the mill running on ore from the mine, will materially
cut down the average cost of the treatment of the tailing

as well as the treatment of the ore. In other words, n
large tonnage can be handled much cheaper than a small
tonnage. Development work up to the present time has
resulted more favorably than had been anticipated. It is

therefore almost certain that the capacity of the new mill

will be sufficient to treat 200 tons of ore from the mine and
100 tons from the tailing pond.

Pearce, June 10.

CALIFORNIA
Butte County

The Kidd mine, situated at Nimshew, primarily a gold
mine, has a body of silver ore, assays of which show .$21

per ton. It was discovered in driving a cross-cut to open
an ancient creek channel, which is believed to be rich in

gold. The silver ore will be mined later. R. P. Holmes
and L. Mitchell, of Sacramento, are among the stockholders

in the company that owns the mine.

The El Oro Dredging Co., for which W. S. Noyes of San
Francisco is manager, is operating two dredges, each having
5-cu. ft. buckets, in Oroville district. The chain of buckets
on both dredges is digging to a depth of about 30 feet.

Calaveras County

The Lightner Gold Mining Co., operating at Angels Camp,
now has 40 stamps crushing ore, 20 stamps having been
started June 1. It is probable that the entire mill of 60

I.ICHTNER mill and mine, ANOELS camp, CALIFORNIA.

stamps will be in operation before July 1. During May
there was hoisted from the mine 2979 tons of ore, and 2802
tons of waste. With 40 stamps dropping, the mill is crush-

ing about 220 tons per 24 hours, the battery screens being

30 mesh. Of the total saving made, about 50% is recov-

ered by amalgamation inside the mortars, 25% on the plates,

and the remaining 25% by concentrating tables. The con-

centrate product is equal to l^a to 2% of the tonnage of
ore milled, and samples about $45 per ton. It is under-

stood that the mill tailing contains 21 to 32c. per ton.

Electric power for all purposes is purchased from the Pacific

Gas & Electric Co., at $4.50 per horse-power month. The
May constimption of power was 25.7 hp. for the mill with

20 stamps operating, and 62.66 hp. for the hoist, air-com-

pressor, surface tramway, and machine-shop. The mine
timbers required amount to over l^i million feet per an-

num. The vein occui-s between a schist hanging wall and a

slate foot-wall, and has a dip of about 70°. The mill work
is in charge of Jack Mallett, and Caesar Sciaroni is mine
foreman. A. M. Younge, secretary for the company, states

that other mines at Angels Camp are quite active.

Inyo County

The Arondo mine, in Aj-gus mountains, with a force of
65 men, has a daily output of about SO tons of ore, which
is being crushed and cyanided. Charles E. Anderson is in

charge of the work.

Nevada County

The Eagle Bird mine, near Washinjrton. was sold to Sai>
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Fi-ancis<'o men, recently, who are to provide new equipment
;iiid resume operations. The former owner and vendor was
W. JI. Wilson, who lost by tire his surface equipment, in-

cluding a 20-stauip mill, two years ago, since which time

the property has been idle. The mine was active and profit-

able 20 years ago, the workings having attained a depth
of 700 ft. The workings are to be unwatered, the shaft

is to be sunk deeper, and a mill may be built.

A number of hj'draulic miners of this county have been
enjoined against operating their mines, after inspection

by agents of the Anti-Debris Association. Restraining

dams and settling resenoii*, which were built at You Bel
in accordance with the provisions of law and under permit
of the Anti-Debris Association, after two years trial have
failed to satisfy the fanners and fruit growers in that

vicinity, who allege damage to gi-owing vegetation as the

result of hydraulic mining.

(Special Correspondence.)—The Delhi Mining Co., of San
.luan district, expects to shut down its 20-stamp mill and
mine for a year, during which time a flume and ditch will

Ije built for power purposes to supply the mine and mill.

The Delhi mine is on the south fork of the Yuba river,

H. Eddie being superintendent.

Grass Valley, June 8.

Placer Couxtv

(Special Correspondence.)—The Orpheum mine has a

new shoot of ore on the .SOO-ft. level. The ojieration of
the new 10-stamp mill results in saving about $8 per ton

on the plates. C. Peach is superintendent.

Auburn, June 10.

Pluma.s County

Hewitt Krothei-s are reported as intending to build a
r>-.stanip mill at their mine on Hopkins creek. It is claimed

they have a big body of ore which has been opened bv an
adit.

Shasta County

The Balaklala Con. Copper Co. has been cited to appear
in the United States Circuit Court, at San Francisco, June
19. to answer the charge of the Shasta county farmers of

violating the court's decree of July 8, 1910, relative to the

elimination of noxious fumes from the smoke emitted from
its copper furnaces. The complainants allege non-elimina-

tion of free sulphuric acid from the smoke; that by the

Cottrell process all the solid ))articles are not removed from
tiie smoke; that more tluin 0.7.5% of sulphur dioxide

by volume is permitted to pass into the atmosphere, and
that such sulphur dio.\ide is injuring vegetation.

SiKRRA County

The Irelan mine, near Alleghany, is being operated by
Fred Clark, who has the property bonded. The work is

in charge of George Hegarty, who recently opened a shoot

of ore through which free gold is disseminated; there is

al.so some arseno-pj-rite containing gold. The shoot was
opened by a cross-cut at 200 ft. below the sui-face. A raise

is being driven on the ore so that slopes may be opened.
The Independence G. M. Co., operating at Alleghany, is

erecting a .')-stamp mill. A carload of machinery for a

mill to be built at the San Luis mine, near Sierra City, is

to be hauled to the property the last of this month. Homer
(Tf>uld and Ed Poggi have a bond on the Rosasco & Danero
quartz mine, .3 miles west of Downieville. They expect to

extend the adit that was driven by a former operator.

Trinity County
The T>a Orange hydraulic mine, near Weaven-ille, has

a ;M)00-ft. sluiceway, riffled with 6-ft. steel rails. .300 tons

of which were recently shipped to Redding and hauled *o

the mine to repl.ace worn-out riffles. La.st year 1.50 tons of

similar rails were required for this purpose.

Tuolumne County
Tlip Blai-k Ujik Tiiiiic. situated in the vicinity of Soiilsby

ville, is being operated by I lie Black Oak Development Co..

wliich took possession of the property in J.TMuary 1000,

under a lease and bond. This com))any is coini)ose(l of

• 'liarles E. Knox, president of the Moiitaiia-Toiioiiah M.
Co.. John Bryant of Kansas City, and S. A. Kiuqip of San

Francisco. The Black Oak, which is on the east belt, in .

a grano-diorite country, was operated during a number of
yeai-s by former owners, who sank a 1300-ft. incline to

conform to the dip of the vein, which is about 70°, and
from this incline 15 levels were driven on the vein. It is

claimed the value of the ore mined under the old regime
was close to .$2,000,000. In driving north of the shaft the

former operators ascertained tliat the orebody was cut off

by a fault, beyond which the ground was much broken, with
no defined vein. When the company now in control took
charge, the workings were unwatered, the shaft was sunk
120 ft. deeper, and the sixteenth level was established. It

was found that the disturbed condition was within 100 ft.

of the shaft on the north, at the sixteenth level; and by
cross-cutting 98 ft. west on the fifteenth level the vein was
oi)ened on the opposite side of the fault, where it proved
to be 5 ft. in width, the ore therein assaying about $40 pet-

ton. Drifts are being driven on the vein in opposite direc-

tions on the fifteenth level. This part of the vein, beyond
the fault, is to be opened by cross-cuts on all levels from
the sixteenth to the seventh, a distance of about 1000 ft.

on the dip. The surface indications are such as to lead

to the opinion that this orebody extends to the surface.

Shipments of the higher-grade ore, amounting to 100 tons

per week, are being made to smeltei-s, while the 40-stamp
mill is being operated on that of lower grade. Important
changes will be made in the mill, to provide for fine crush-

ing and cyanidation. Roger C. Knox is superintendent.

COLORADO
UiLPix County

The London group of claims in Twelve Mile district, near
Apex, is under lease and bond to A. Bergeron, George Pot-

vin, and A. T. Holman. all of whom are Cripide Creak
operatoi-s. The property has some development, by which
a C-ft. vein of ore assaying .$12 per ton has been opened.

Routt County

The Royal Flush mine, situated at Hahn's peak, thirty

miles north of Steamboat Springs, has been opened b\'

means of a 2000-ft. cross-cut, whereby a number of veins

containing milling ore have been intersected. Some drifts

in ore have been driven on several veins, one of the latter

being 9 ft. wide. The ore contains gold, silver, and copper.

The property is controlled by H. O. Granberg and asso-

ciates, who are erecting at the mine a 100-ton concentrator.

San Juan County

The Iowa-Tiger Leasing Co. is mining and concentrating

2500 tons of ore per montii, the product of which is 400

tons of concentrate worth $40 per ton net. This company is

operating the Iowa and Royal Tiger mines in Silver Lake

basin, at an altitude of about 12,000 ft. The iy2-mile tram-

way leads to the mill, which is 2000 ft. lower.

The Gold King mine and mill, on Cement creek, near

Silverton, are now being operated under the management
of J. 0. Campbell. The mill is crushing 250 tons per da\'

witli 80 stamps, producing .55 tons of concentrate. The
Hercules mine, near Silverton, has been sampled and may
he o|)erated again under direction of Thomas Kane.

San Miguel County

The Telluride Journal announces that the Ballard mine,

situated in the centre of the San Juan countrj', is to he re-

opened by J. C. Weller and associates. The Ballard wa.-

productive in earlier days. The San Bernardino mine, near

Trout lake, is being further developed under the superin-

tendence of H. Olson. The property was examined recently

by E. E. Rowe. There is .said to be a considerable amount

of ore in sight.

Teller County (Cripple Creek)

Tlie Spur-Dai.sy G. M. Co., oiierating as lessee on the Oio

lode of the Colorado Springs G. M. Co., Ironclad hill, dis-

covered a vein at the 100-ft. level, the ore in which assayed

$25 to $30 per (on. A steam plant has been put in position,

and arrangements are being made to operate air-drills. .V

shi|)ment of the ore is to be made. .J. F. Reynolds and T. F.

Buckley, having a lease and option on part of the Bogarl
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claim between Raven and Bull hills, made a shipment of oro

that sampled about $25 per ton. Hills & Co., operating the

Amanda mine under lease, situated at Windy point, have

shipped 9 cars of ore from the Flag Staff shaft. The ore

samples about $20 per ton. G. C. Blakey has shipped a

car of ore from the Katie Hollis mine, which adjoins the

Amanda.
The American Eagle mine. Bull hill, located by W. S.

Stratton in 1890, is under lease to the Colorado Mines In-

vestment Co., and under this lease there are 12 sub-lessees,

8 of whom are shipping ore. One of the latter is Mathison

& Co., who have mined and sacked ore on the Porcupine

vein, at the 100-ft. level, 500 lb. of which brought $2101

per pound. This is as high-grade ore as has been found in

the history of the district. J. A. Jones, another sub-lessee,

mined and sold 25 tons of ore at $72.40 per ton. The South

Burns M. Co., working as lessee at the Burns shaft of the

Acacia G. M. Co., last week sjiipped 50 tons of ore Avhich
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sampled $31.60 per ton. Operators under the Cookerly

lease on the Prince Albert claim, Beacon hill, sold 30 tons

of ore, the gross returns of which were $43.60 per ton. The
ore was taken from the shoot developed by lessees, and lies

south of the old shaft. The Modoc M. & M. Co. hoisted

and shipped 5 cars of ore from the 950-ft. level of its

Ocean Wave mine during May, which yielded $60 to $100
per ton. Lessees, working on the higher levels of the same
mine, produced 175 tons of ore during May that brought

$30 to $50 per ton. Melville Rapp, lessee at the Dante No.

2 shaft, mined and marketed 350 tons of ore in the month
of May which sampled $20 to $30 per ton. The Dante com-
pany is sinking its No. 1 shaft. The Midget and Bonanza
Queen claims. Gold hill, are being subdivided for convenience

in letting leases. The Lucky Corner M. & L. Co., operating
on ground owned by the Doctor-Jack Pot M. Co., between
Raven and Gold hills, made a 2-car shipment of ore run-
ning $40 per ton. The ore was taken from the vertical vein

of the Lucky Corner mine. Two cars of ore were recently

marketed by William McGee and associates, who are op-
erating under lease the Half Moon mine, on Gold hill. The

mine belongs to the Matoa Gold M. Co. The main shaft of

the Vindicator mine is being sunk below the 1500-ft. statiou.

The Hull City shaft of the Vindicator company also is to

be sunk deeper. Ore of good grade is being hoisted from
the 1300-ft. level of the main shaft. The Union Leasing

Co., operating at the Vindicator's Husted shaft, has opened

a 7-ft. body of ore that assays $30 per ton, and about 30

cars of ore per month are being hoisted from the fourth

and fifth levels. The shipments from the El Paso mine,

Beacon hill, are a\eraging about 4 carloads per day.

IDAHO
Boise County

(Special Correspondence.)—The White Quartz Mining

Co., operating the Woodburn placers, and the Mann & Han-
sqn ground, em])loys 35 men. Four Hendy giants are in

active use, and during the season, which is expected to end

July 10, it is estimated that 600,000 cu. yd. will be sluiced.

The values for this year are not definitely known, but la.st

season on the same hill the ground averaged 22c. per cubic

yar'd. On the one hill, where present operations are con-

centrated, the available ground is estimated at 40,000,000

cu. yd. C. F. Herriek is manager.

Idaho City, June 7.

Idaho County

The Last Chance group of five claims is situated within

two miles of Elk City, and is owned by James Larsen of

that place and Wilson Brothers of Spokane. It has two

veins, one of which has been opened by a 370-ft. adit, and

the other by a 200-ft. adit. The fonner vein has a width

of 5 ft., within which is a 2-ft. pay-streak assaying about

$200 per ton in gold. The latter vein is about 6 ft. wide,

and contains a pay-streak of ore assaying about .$15 per

ton in gold. The two veins are 125 ft. apart.

Lemhi County

The Commodore M. Co., developing the Commodore mine,

situated within three miles of the Gilmore & Pittsburg rail-

road, has a narrow vein of ore said to sample 300 to 1500

oz. silver per ton, and 12% lead. A shipment of the ore

will be made to a Salt Lake smelter. The silver is argen-

tite. New hoisting equipment is to be provided.

Shoshone County

(Special Correspondence.)—The interest of Charles H.

Reeves in the Hercules mine, amounting to ^V.r.e ^^ ^^^

whole, was sold recently to Eleanor Day Boyce for .$312,500.

which is on the basis of $5,000,000 for tlie pro|)erty. The

ownership in the mine now stands as follows : The Day
family, headed by Harry L. Day, ^^Vj^g; August Paulsen,

Spokane, "Vjr.e- "'^ Markwell family, Los Angeles, "^/^.-.e;

L. W. Hutton, Spokane, ^"/j^e; Daniel Cardoner, Spain,

^"/•.ne! F- ^- Rothrock, Spokane, Vsse- Dividends paid

during the last 9 years have aggregated about $4,000,000;

the amount paid in dividends for the year ended May 1,

1911, was $418,542. For that year there was mined 25,765

tons of ore, the gross value of metals recovered therefrom

being $1,249,081. The costs of mining were $142,420 ; trans-

portation, $178,503; reduction and sale, $195,622; improve-

ments, including the mill at Wallace. $313,992; total. $6.34,-

915. There is being concentrated at the new mill about

400 tons of ore per day, and shipments of high-grade ore

direct to the smelters amount to about 500 tons per month.

The ore-shoot, whei-e it was tapped by the No. 4 adit, has

been proved a distance of 300 feet.

Wallace, June 10.

MICHIGAN
Houghton County

The May output of the Mohawk Mining Co. was 589

tons of copper, making 2914 tons for the first five months

of this year. The Globe Mining Co. has been incorporated

to take over and develop the Globe tract, adjoining the

Champion on the south. The incorporators are J. E. Gay,

J. R. Stanton, R. D. Rickard, and W. H. Leggett, who own
all the stock of the company. The Old Colony company has

decided to commence operations. Its group lies directly

north of the St. Louis group, and the favorable result of
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the work on the amygdaloid lode of the latter was what

decided the Old Colony company to renew development.

MONTANA
Jefferson County

(Special Correspondence.)—Julius Barnes and associates,

of Duluth, have obtained a lease and bond on the C. & D.

mine at Elkhorn, and have incorporated the Elkhorn &
Duluth Development Co., by which the mine is to be ope-

rated. The property has been developed by means of in-

clined shafts. The ore contains gold and lead, a large

tonnage of which is said to have been opened. It is thought

the lead can be taken out by concentration, and the tailing

cyanided to extract the gold. The building of a milling

plant will not be decided upon until after more develop-

ment has been done.
'

Elkhorn, June 7.

Lincoln Countt

(Special Correspondence.)—The Snowshoe mine, which

was purchased within the last six months by the Pacific

Coast Smelting-Refining-Mining Co., is situated in the Cab-

inet range, 20 miles south of Libby, and is at an altitude

of 4600 ft. above sea-level. The property has a vertical

vein, 1.^ to 20 ft. wide, between well defined walls. The

ore, as an average, samples .$2.50 gold and 7 oz. silver per

ton, and 8% lead. The mine is worked through a 3-com-

partment sliaft and several adits, the greatest depth being

900 ft. The ore-shoot has been explored for a length of

1100 ft. It is stated that there are 80,000 tons of ore

blocked out in the mine. The concentrating mill, of .300

tons daily capacity, which is in operation, was built by

former owners about 1904. It is equipped for oi)erating

either by water or steam power. The mine workings, the

mill, and premises are lighted by electricity. A force of

80 men is engaged at the mine and mill. The ore is con-

centrated about 8 tons into 1, and the grade of the con-

centrate shows an extraction of 75 to 80%. The shaft is

being sunk to greater depth, and further development is

in progress. The Snowshoe was closed down by reason of

litigation from 1906 to the date of the purchase by the

company now in control. E. H. Wilson, consulting engi-

neer, who is directing operations, states that the railroad

of the Libby Lunjter Co., which is now within 7 miles of

the mine, is to be extended to a place 5 miles closer this

season.

Libby, June 9.

NEVADA
EsMEaiALDA County

(Special Correspondence.)—The Atlanta will have a

1500-ft. shaft, to be sunk by the Queen Con. M. Co., which

KI,()KEN('F. Itll.T,.

owns ground in the di-strict, and has a lease on tlie Atlanta,

on which it has resumed work. The lessee has been driving

to the southeast on the 705-ft. level to explore the ground

between the shaft and the boundary line of the Florence.

The company has decided to sink to a depth of 1500 ft.,

and this work will begin within a short time. The Precious

Metals Co., another lessee on the Atlanta, is exploring on

the 730-ft. level and is now believed to be close to the

northern extremity of the great andesite dike which, begin-

ning at the south of the Florence hill, apparently forms
the centre of fault displacement, throwing the entire forma-

tion far to the east, and beyond which it is hoped to pick

up the southern extension of the Florence ore channel, cul

off by this dike.

The Florence Goldfield mine has a number of improve-

ments in the surface plant. The April report of Willis

Lawrence, superintendent, shows that during that month
the company's mill treated 5100 dry tons of ore, an aver-

age of 167 tons daily. The extraction was 94%, and costs

of operation are given as follows: Mining, $1.10; develop-

ment, $1.24; milling, $2.47; total, $4.83 per ton. Bullion

tax, and incidental expenses, amounting to 12c., bring the

total operating costs to about $4.95 per ton, the lowest

figure achieved in this district. Some new equipment has

been added to the machine-shop, a new electrical shop is

being equipped, and a change-room will be built for the

use of the miners. The company employs an average of

110 men, 75 of whom are engaged underground, 20 in the

mill, and 15 at other work.

In the northern part of Goldfield district, the Goldfield

Belmont Co. has exposed ore of good grade in the main

drift on the 300-ft. level. This property is controlled by

the men who dominate the Tonopah Belmont Development

Co., and the work is being carried on under the supervision

of that company's manager. Several shipments of ore run-

ning $100 per ton were made from the Belmont by lessees

last year, the ore having been taken from the 50 and 150-ft.

levels. Ore taken from a winze sunk on the 150-ft. level

assayed as high as $1400 per ton gold. The 300-ft. drift

has been driven for the purpose of getting under this ore-

body. This is the most northerly point in the Goldfield dis-

trict at which pay-ore has been found.

Lessees have been shipping ore in small quantity from

the Diamondfield Black Butte and Daisy; development on

the latter will be extended into the Great Bend, adjoining,

where ore was exposed by lessees on the 400-ft. level. The

Marquette lessees are devloping on the east side of Vindi-

cator mountain, on the Talmage group. The Sandstoi-m-

Kendall Con. Co. is driving and cross-cutting from the

old Kendall shaft and has some good ore, while lessees on

the Sandstorm have mined ore of shipping grade. The

Florence American Co., working on the Rustler Fraction,

adjoining the Florence Goldfield on the southwest, has

sunk the shaft to a depth of over 700 ft., and is exploring

on the 700-ft. level to find the extension of the Rogers-

SjTidicate ore-shoot.

Engineers have been examining and sampling the ore of

a group of 16 claims, known as the Rea property, situated

20 miles south of Goldfield, at the foot of Jackson moun-

tain. A mill-run has been made of the ore from this group

at the Pigeon Springs mill, near Lida. It is understood

the property has an excellent showing of high-grade cop-

per ore, accompanied by gold and silver. The 90-ft. shaft

was sunk in ore, and the dump material is high grade. An
adjoining group of 12 claims recently was examined by

representatives of Eastern investors who are considering its

development. The latter group is owned by Richard Don-

nelly and has a surface showing identical with that of the

Rea group. The survey of the projected railroad between

Cuprite and Lida passes within two miles of these proper-

ties and the Lida pipe-line and electric-power line are within

a short distance.

Goldfield, June 10.

Humboldt County

Donald Ferguson, of Goldfield, acquired the Ohio mine,

on Rebel creek, for Eastern people last year. He has a

force of men engaged in prospecting and development. The

tonnage of ore of milling grade now exposed is said to

be sufficient to warrant the building of a 20-stamp mill,

construction work on which may begin in a few weeks. The

ore is said to average $17 per ton.

Lyon County

Various small mines at Silver City, including the Miilus.
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Carson, Underground, Overland, Hayward, Hartford, St.

Louis, Justice, Cook & Gray, Buckeye, Kossuth, and Silver

Bill, are producing 1000 to 1500 tons of ore per month, all

of vifhich is being treated at local mills. The MeTigue 15-

stanip mill and the Phillips mill work mostly on ore from
lessees; the Phillips, Donovan, and Woodbury cyanide

plants are running on tailing.

Nye County

The Mercury Mining Co., in which Mark L. Requa and
J. H. Mackenzie are interested, has a cinnabar mine situ-

ated 80 miles from Tonopah, at which a retorting furnace

and other equipment are being provided at an expense of

$10,000.

Storey County (Virginia City)

The Mexican G. & S. M. Co. has a force of 43 miners
at work. The report of Whitman Symmes, superintendent,

for the week ended June 10, shows that three carloads of
ore were shipped to the smelters, and that the gross output
for the week was valued at $25,100. Mining operations on
the 2300-ft. level resulted in extracting 51 mine-cars of ore

of an assay-value of $54.48 per ton. There were 39 cars

of ore taken from the north drift No. 3, off west cross-cut

No. 2, on the 2400-ft. level, which assayed $9.20 per ton:

also 21 cars of ore averaging $12.21 per ton, 24 cars run-
ning $7.16 per ton, 66 cars at $45.32, and 3 cars assaying

$33.90. Extraction of ore at various points on the 2500-ft.

level consisted of 76 cars averaging $86.53, 3 cars at $52.20.

and 133 cars assaying $87.79 per ton.

OREGON
Baker County

E. P. Spaulding, J. C. Haas, W. H. Turner, and others

of Spokane, have taken a bond on the Humboldt and Gor-
man mines, situated in Moi-mon basin. The Humboldt is

one mile west of the Rainbow, and on the same lode. It

has been developed by a 200-ft., 2-compartment shaft, and
is equipped with a 10-stamp mill. It was formerly operated
by J. A. Howard, Fred R. Mellis, John Arthur, and others

of Baker.

UTAH
The Inteniational Smelting & Refining Co. now has four

reverberatory furnaces in operation at its Tooele plant, and

MAP OP UTAH.

it is understood that the fifth furnace will be constructed
this year, which will give the plant a capacity of 1500
tons of charge per day, consisting of calcined copper ore
and copper concentrate, together with the fnel required.

Blast-furnaces for lead smelting are being built, the foun-
dations for which are being laid. In the meantime lead
ores are being purchased and stored in the ore-bins.

The new inclined 3 compartment main winze of the
Utah Consolidated, at its Highland Boy mine, Bingham
district, has reached a depth of 1000 ft. It starts on the
No. 7 haulage level, and is designed to be the means of de-
veloping the orebody at greater depth. The shipment oi
ore from this mine over the aerial tramway to the Inter-
national smelter amounts to 500 to 600 tons per day. The
Utah Copper Co. produced 8,169,248 lb. of copper in April,
which is nearly a million pounds more than the March out-

put. The production of the Chief Consolidated mine, at

Eureka, from September 1909, to April 30, 1911, was 10,320
tons of ore, the net returns for which amounted to $249,131,
an average of $24.19 per ton. The Vorkings extend to a
depth of 1675 ft., but most of the present work is on the

1400-ft. level. L. E. Riter. superintendent of the Dragon
mine, near Mammoth, is driving a drift at the 800-ft. level

on the Iron Blossom fissure, in which there is some galena
in quartz. This drift is to be continued northward on the

fissure to find an ore-shoot. Driving from the 1000-ft. sta-

tion toward this fissure is in progre.ss. The Eagle & Blue
Bell mine at Eureka, controlled by the Bingham Mines Co.,

has first-grade ore in the bottom of the shaft, 68 ft. below
the 1200-ft. station. Driving in ore at this point is ia

progress. The shaft of the Yankee Con. M. Co., at the north

end of the Tintic range, and in the vicinity of Eureka, has
reached a depth of 1820 ft., the intention being to sink to

water-level before doing lateral development. B. N. Lehman
of Salt Lake City is manager for this company.
The ore shipments for May from the mines of Park City,

as reported by the Park Beeord, aggregated 236 carloads,

or 9823 tons, distributed as follows: Daly West, 2639 tons;

Daly-Judge, 1783; Silver King Coalition, 3349; New York
Bonanza, 100 ; Ontario lessees, 153 ; Frank Daily, 41 ; Gras-

selli company, 480; Hanson company, 44; C. Anderson, 30;
E. J. Beggs, 28; zinc ore shipped by Daly West, 532 tons.

CANADA
British Columbia

It is announced that the Granby mines, at Phoenix, and
the Granby smelter, at Grand Forks, have begun operating,

the latter with six furnaces. Tiieir closing down was due
to the inability of the Granby company to obtain its reg-

ular supply of coke from Crows Nest, where the coal mines

and coke ovens were shut down on account of a labor strike.

It is stated that the company is now getting its coke from
Pennsylvania.

Yukon Territory

All the dredges in the Dawson district have been in opera-

tion since May 1, and several new dredges are being built.

Operators of hydraulic plants began work in May, and

those who got out winter dumps have been sluicing them.

The Consolidated Forty-Mile company has commenced its

season's work on Forty-Mile creek: and the Milvain coni-

l)any is operating a dredge in that locality, and may build

a new dredge this summer. George J. Milton of Minneap-

olis has a force of men at work on the Tantalus coal mines,

at Five Fingers, on the Yukon. The Coal creek coal miner,

situated 35 miles north of Dawson, are being operated, the

output being sufficient to supply much of the local demand.

Coal produced at the Tantalus mines is used on the steam-

boats which ply on tiie Yukon between Whitehorse and
Dawson.

MEXICO
Chihuahua

(Special Correspondence.)—The Republica Mining Co.,

oiierating a mine and mill at Sanz. some distance from
Ocampo, during April crushed 1137 tons of ore, from which

silver and gold were extracted, valued at P76,975. The
operating costs were ^43,.549: construction expenses, ^"0680.

Tins company, while operating far away from the rail-

roads, has managed to work continuously during the period

of insuiTection.

Ocampo, May 20.
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Book Reviews
Any ot the books noticed In these columns are for sale by,

or can be procured from, the Minino and Scientific Press.

DiCTiONAKY OF English axd Spanish Technical and
COMMEKCTAL Terms. Bv William Jackson. Pp. 164.

Pocket size. Spon & Chamberlain, New York, 1911. For
sale by the Mining and Scientific Press. Price, $1.

This little book is designed to answer the needs especially

of those engaged in the iron, steel, hardware, and engineer-

ing trades. It is particularly valuable in that it includes

not only the words for the articles dealt in, but those nec-

essary in ordinary commercial transactions.

The Iron Ores of Lake Superior. By Crowell and Mur-
ray. 1S6 pp.. ill., maps, and charts. Penton Pub Co.,

I'leveland. 1911. For sale by the Mining and Scientific

Pres.'i. Price, $3..50.

This is an exceedingly useful compilation of scattered

information which has already appeared in other forms,

and contains brief descriptions of the geology, mining
methods, and transportation of these ores, their classifiea-

tion, sampling, analysis, and methods of computing prices

from analyses. The most important feature of the book
is the gathering in a handy volume of the chief facts con-

cerning each of the more important mines of the Lake
Superior district, including those of Canada. A more com-
plete index would add to the very great usefulness of

this reference handbook.

West Australian Mining Practice. By E. D. Cleland.

Pp. 2as.
^
Hi. Chamber of Mines, KalgooVlie, 1911. For

sale by the Mining and Scientific Press. Price, .$8.

This volume, prepared under the auspices of the Cham-
ber of Mines of Western Australia and published by that

body, is a comprehensive summary of Western Au.stralian

mining practice. The book is based upon a series of articles

written by Mr. Cleland for the Journal of the Chainbei-,

and published during 1007 and 1908; these have been re-

cast and expanded by a committee of representative engi-

neers, so that no better review of present practice could

well be obtained. In the eighteen chapters, all the phases

of mining practice are discussed, and illustrated by numer-

ous charts and diagrams. As a reference book of Austra-

lian practice, especially -for Kalgoorlie, it is unexcelled,

and with its companion volume by Gerard Williams upon
the metallurgical practice of Western Australia, which is

expected to appear in the near future, is likely to be sf

great value and interest to American engineers.

Decisions Relating to Mining
Specially reported for the Minino and Scientific Press.

Breach of Mining Contract

A person who was in default in the performance of
the obligation of a contract to develop a mine was not in

a position to sue the other party to the contract for an
accounting. And where such developing contract provided
that the forfeiture of the stock of the person undertaking
to make a dividend-producing mine out of the premises,
was the only relief to which the other party was entitled,

on failure of the obligor to make the premises a dividend-
producing mine, the forfeiture of the stock constituted the

entire measure of damages in favor of the other parties

to the agreement.

Catterlin v. Voney, 177 Federal, 527. March 1910.

Fraud of Agent in Purchase of Mine.

An agent for another to secure options on mining prop-
erty and to purchase mines for another is bound to deal

fairly with his principal; and where such an agent repre-

sented to his principal that a certain mine could not be
bought for less than a stipulated sum, when in fact the

agent had an agreement with the owner of the mine that

he was to receive a certain commission if he sold the mine
to his principal for the price represented, which fact he
concealed from the principal, was held to be a fraud on
the principal, and the amount of the commission received

by the agent upon the sale of the property could be recov-

ered by the principal.

Shubart v. Federated Mines & Milling Co., (Mis-
souri) 128 Southwestern, 2. May 1910.

Metallurgy. By W. Borchers. Authorized translation

from the German by William T. Hall and Carle R. Hay-
ward. John Wiley & Sons, New York, and Chapman &
Hall. Ltd.. London, 1911. For sale by the Mining and

Scientific Press. Price $3.

This little volume, evidently intended by the author as

the syllabus of a course of lectures, should be used with

caution by others than students. Wlien it is noted that 23

pages are devoted to the metallurgy of gold and 11 pages

to antimony, one feature of the work need not be com-
mented on at greater length. In addition to this lack of

balance, tlie volume is distinctly European in its view-

point, and in several instances, gold and copi)er for ex-

ample, the text needs copious commentarj' by the instructor

to bring it more closely in line with American practice. A
good feature of the book is its presentation in brief form
of the results of advanced metallurgical study of the last

decade; material that could othenvise be gathered only witli

mucli labor from the pages of technical .ioumals, most of

them ?'rencli or German. For general brief reference it is

likely to prove more convenient than Schnabel's two-volume

treati.se. and for this reason it will be welcomed as a sup-

Iiloinent to texts on the metallurgy of iron, gold, copper,

lead, silver, and zinc. Its treatment of the minor metals

is much the best of anv text now available.

Liability of Mine Owner for Dajiages to Miner Caused
BY THE Negligence of Another Miner.

The statute of Montana makes a mine operator liable for

damages to a miner injured through the negligence of
another miner. It also provides that in case of death of
the miner from any injui-y so sustained the right of action

shall survive to and may be prosecuted by his heirs. Under
this statute in an action by the heirs for the death of a

miner caused by the negligence of another miner, the scope

of the recovery is the same as his would have been but for

his death, including damages for the pain and suffering he

endured and for his diminished and lost earning capacity

for the period of his natural expectancy. And where such

an action was based only on negligence of the engineer in

handling the cage, evidence was admissible to show that

the cage was without doors, as bearing on the deg^-ee of

care that the engineer with knowledge of such facts was

required to exercise in handling the cage.

Beeler v. Butte & London Development Co., (Mont.)

110 Pac, 528. July 1910.

Use of Land—Injury to Ad.ioining Land.

A landowner is not liable for incidental in,iuries to an

adjoining landowner in the reasonable use of his property.

But the use of land by one landowner for profit in such a

manner as to practically confiscate or destroy adjacent

property is not a reasonable use where such injury can be

prevented at an inconsiderable cost. Under this principle

of law the owner of land occupied and used for mining

purposes, while the adjoining lands were servient to the

ordinary surface flowage, and to such surface flowage that

was contaminated by deleterious matter by which a reason-

able use of such land might impregnate the flowage. Yet

such adjacent land was not servient to an unreasonable

artificial flowage caused by pumping water largely im-

pregnated with salt and poisonous mineral substances from

oil wells on the dominant land, either flowing upon such

servient land or collected into artificial channels and cast

upon it.

Niagara Oil Co. v. .Jackson, (fnd.) 91 Northeast cni,

825. Mav 1910.
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Personal
Professional men are Invited to send news of their engage-

ments and travels. Such news Is Interesting to friends.

W. L. Saunders is at Denver.

Bertram Hunt has gone to New York.

M. S. MacCarthy is in San Francisco.

W. J. Sharwood is visiting California.

W. W. Mein has been in San Francisco.

C. S. Thomas, Jr., has been at Goldfield.

Carl Hoffman is visiting San Francisco.

Gelasio Caetani has been at Telluride, Colorado.

W. H. Aldridge -will be at Los Angeles next week.

Hennen Jennings is in San Francisco this week.

W. A. Knol, of Rotterdam, Holland, has left Denver for

New York.

E. M. Rabb is at Denver, after a six weeks' tour of the

West and Southwest.

G. I. Adams has returned to Washington, D. C, after

some years residence in the Orient.

M. W. Summeehayes has been appointed manager of the

Swastika mine at Swastika, Ontario.

R. C. Kline has been appointed metallurgist for the

Farmers Mining Co. at Eureka, Nevada.

Duncan MacVichie, of Salt Lake City, was at the Ne-

vada Douglas mine, near Mason, Nevada, last week.

A. C. Lawson is in Canada, where for six months he will

be engaged in work for the Canadian Geological Survey.

C. F. Dike, Jr., of Cripple Creek, has been appointed

manager for the Crown Chartered Co., Porcupine, Ontario.

R. B. Lamb has completed a professional trip to Porcu-

pine and South Lorrain, and is now at Swastika, Ontario.

H. P. Henderson, of the firm Mines Management Co.,

New York, is making an examination at Porcupine, Ontario.

W. D. B. MOTTER, Jr., has been appointed manager for

the Canada Iron Mines, Ltd., with headquarters at Trenton,

Ontario.

Marshall D. Draper has gone to Alaska as engineer for

the Hubbard-Elliott Copper Co., operating in the Copper
River country.

R. W. Raymond and R. H. Richards have been elected

to honorary membership in the American Institute of Min-
ing Engineers.

J. S. Austin, president, and W. W. Charles, comptroller,

of the Tonopah Mining Co. and other properties, were in

San Francisco.

v. F. Marsters, consulting geologist, of Lima, Peru, has

returned to New York on professional business. Until

August 1 his address will be Substation 84, New York City.

Edwin A. Sperry has accepted the professorship of

metallurgy at the Imperial Pei-Yang University, Tientsin,

and will sail on June 28. R. Van A. Mills is now pro-

fessor of mining in this University. N. F. Drake has ac-

cepted the associate professorship of economic geology in

Leland Stanford, Jr., University.

Market Reports

L. Vogelstein & Co. give the following figures of Ger-

man consumption of foreign copper for the months of

January to April 1911:

Tons.

Imports of copper 57,849

Exports 2,654

Consumption 55,195

as compared with consumption during the same period in

1910 of 54,663 tons. Of the above quantity 50,261 tons

was imported from the United States.

LOCAL METAL PRICES.
San Francisco, June 15.

Antimony 12—l^c
i
Quicksilver (flask) 48.60

Electrolytic Copper 14-15!4c Tin 47-«)4c
Pig Lead 4.76—6.70c i Spelter „ 7—TJ^c
Zinc dust, 1400 lb. casks, per 1001b.,BmalllotBt9.60—9.76; large 17.60—8.60

METAL PRICES.
By wire from New York.

Average dally prices In cents per pound.
Electrolytic

Date. Copper,
.lune 8 12.23

" 9 12.23

" 10 12.28

" 11 Sunday.
" 12 12.33

" 13 12.38

" 14 12.43

Lead. Spelter.
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EDITORIAL

LONCl LIVE GEORGE V, King- of England and Em-
jievor of India. British subjects tlironghout the world

joined on Thursday last in celebrating- the accession of

their sovereign. The pageants, naval and military reviews,

balls and social gaieties, by which the occasion was marked,

have filled the colunnis of the daily press and the maga-

zines, and the whole world has read of tlieni with interest,

an interest that is also rooted in the same idealism that

makes Englishmen, traditional lovers of liberty, celebrate

the placing of a king above them. The ideal king is the

superman, and in paying him homage his subjects magnify

the best that is within themselves. The American people

joined in spirit with their British cousins in celebrating

the day.

TUNNEL-DRIVING has always attracted much attentiow

in Colorado, and at the Laramie-Poudre tunnel excep-

tional progress has been made. In May the advance was

635 feet. Up to May 25 the work was driven at a rale

which would have given 700 feet for the month, but broken

ground being penetrated the average was lower, though

still highly creditable.

ABRAHAM GONZALES, governor of Chihuahua, has

declared that under the new i-egime in Mexico every

effort will be made to restrict the operations of 'foreign

monopolies' now existing in Chihuahua. Second thoughts

are the best, and it is not too much to hope that in the end

it will be recognized that the interests of Mexico, as well

as of outside nations, are best served by fairness and justice

to all.

CLOSING of the smelting plant of the First National

Copper Co. at Coram is the most recent chapter of

the smelter fume controversy in California. The experi-

mental woi-k done on behalf of the farmers showed that

the smelter was not complying with the terms of the in-

junction granted last year and the company therefoi-e

agreed to close down the plant as soon as the ore now on

hand is smelted. Plans for the future have not yet been

made.

NO MAN is ever hurt by assistance given to others, and

the plea which Mr. C. A. Chase makes in his valuable

description of practice at the Liberty Bell mill should meet

with a generous response. Mining is not a competitive in-

dustry, in most cases, and in any event, the benefit which

each engineer has received from his fellows lays upon him

an obligation to give in return, whenever he can do so

without injury to himself or those to whom he is responsi-

ble. It is to be regretted that instead of growing, the ex-

iiibition of this spirit has seemed recently to decrease.

REDUCTION of the duties upon wool, raw and manu-

factured, is a signal victory for the advocates of a

lower tariff. The consumers of wool, the wiiole people,

will benefit by the change, and it remains to he .seen whether

the manufacturers will be nnicii injured. One lesson is

plain ; difficulties may arise when changes are made in the

conditions governing an industry. A machine that gives

satisfactory seiwice will perhaps run better when some of
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its parts are iaken out and replaced by lighter ones; but

while these are being fitted in place the machine is out of

commission. Fix the machine, it needs it ; but do not tinker

with it, for little good is likely to result from so doing.

CEMENT has entered so largely into construction work

of recent years that the domestic production was,

until recently, unable to supply the demand. From 1890 to

1900 imports amounted to three or four million dollars

worth per year, chiefly from Germany. In 1905 imports

and exports nearly balanced and in 1910 the excess of ex-

ports over imports was over $3,000,000. Of our exports,

nearly all go to Central and South American countries,

nearly a million baiTcls going to Panama last year.

EXTENSION of the deep-drainage adit at Cripple Creek

is proposed, and a fund of $50,000 is being raised

for that purpose. While the water has not been lowered

as rapidly as was anticipated, substantial benefit has alreatly

accrued. About fifty feet of water remains in the lowest

level of the Portland mine, but it is expected tliat this

will disappear in a few months. Contrary to expectations,

mines in the western part of the district are not being

drained notably faster than are those farther east.

EMERGENCY shafts, essentially large drill-holes, were

discussed by Mr. Edward Rowe in a recent number of

the Scientific American. No doubt they could often be

used to advantage, but the larger use for such drill-holes

would seem to be to supply air, food, and information to

imprisoned men. At Ely, Nevada, among other points,

drill-holes and pipe-lines already have been so used, and

rescue chambers connected with the surface by pipe-lines

will doubtless in time become regular parts of the equip-

ment of coal mines.

Errors in Mine Sampling

The old story of the accountant who requested a manu-

facturer of instruments to make for him a glass ruler with

a perfectly straight edge is often cited as an instance of

the high cost of obtaining great accuracy and the impos-

sibility of its perfect attainment. On another page Mr.

Morton Webber calls attention to the erroi-s in the sampling

of a mine which seem impossible of avoidance, and draws

attention to the curious fact that the error is nearly always

in favor of the mine. Numerous cases of this will occur

to every engineer. In a certain gold mine, for example,

where the quartz vein ranged from 2 to 40 feet in thickness,

two capable and careful engineers, in independent examina-

tions, determined the average width of the vein as 9^/4 and

9 feet, respectively, with an average content of $8.67 and

$8.64 per ton. So close an agreement as this might reason-

ably be taken to indicate the accuracy of the work, yet two

subsequent mill-tests showed $8.10 and $8.20 per ton, or

approximately 6 per cent lower than the estimate. In the

case of a well known copper mine even a mill-test proved

unreliable. A series of mill-tests, made on a large scale,

showed the content of the ore to be high enough for profit-

able working, yet actual work later proved that this was

not the ease. Probably the unconscious selection of the

miners in breaking ore in the stopes introduced the error.

In the traitiing of young engineers, research work is oftsn

introduced in order to teach the student how subject to

error even the most careful work may be, and the necessity

for constant attention to this important phase of experi-

mental work. Some years ago R. S. Woodward delivered

an address on 'Observation and Experiment' that, thougli

written by a pure scientist, should be read by every en-

gineer who has occasion to make experiments and tesis

in the course of his professional work.

Mining and Metallurgical Society Problems

When the Mining and Metallurgical Society of America

was organized, its sponsors had in mind three departures

from the established practice of the older and larger society,

the American Institute of Mining Engineers : First, it was

thought desirable to bring together, if practicable, a body

of the more active and influential members. of the profes-

sion, and, to that end, to establish somewhat more rigorous

qualifications for membership than those of the Institute.

Second, it was desired to promote acquaintance and coopera-

tion among the members by more frequent meetings, and

with that in view. Focal sections were established. Third,

with this smaller and more closely knit membership, it was

believed that it would be both possible and desirable to

secure formulation and expression of opinion among engi-

neers regarding matters of public moment concerning the

profession as a whole. The attempt was first made to

secure such changes in the organization and practice of

the Institute as would permit it to serve these functions,

but, it being held by the officers of the Institute that this

was neither desirable nor feasible, a new society was organ-

ized. It has now been in existence three years, and the

time is opportune to measure i-esults and raise the question

whether continued separate existence is to the best interest

of the profession.

As to the first purpose of the new society, allowing

frankly for serious mistakes of inclusion and exclusion, a

fair measure of success must be conceded. Not all the

leaders of the profession have been interested, and by no

means all or a majority even of those who are qualified

for membei-ship by position and attainments have joined

the movement. At the same time the list of members is

one which commands i-espect, and the membership is grow-

ing at a comfortable if not a rapid rate. As acquaintance

among the members improves, and the scope and purpose

of the society becomes better known, it is but fair to

anticipate that more of the desirable men will become mem-

bers. As has been the histoiy of most new societies, au

over-exclusiveness prevailed at flrst, and an unnece.ssar>-

and regi-ettable affront was put on several excellent engi-

neei-s whose applications wei-e rejected; probably because

of lack of wide personal acquaintance. Changes in the

rules have made this impossible, and past mistakes have

been rectified in part. The financial aflfaii-s of the Society

are in excellent shape. In these particulars, at least, a

creditable measure of success must be conceded.

As a means of promoting acquaintance and cooperation

among members, the Society has also served a most useful

purpose. Indeed, it may be questioned whether its most

conspicuous achievement has not been in this direction.

Thi-ee local sections have been maintained; in New York.

Philadelphia, and San Francisco. The meetings have been

frequent and infonnal, and, being preceded usually by a

dinner, have taken on the air of social gatherings. The

attempt to restrict attendance to members has wisely been

abandoned, and the sections are now, practically, convenient

units for taking the lead in organizing such meetings and

dinners as best fit the local situation. Possibly this phase of

the activity has been best developed in San Francisco,

where visits of the Directors of the United States Bureau

of Mines and of the United States Geological Survey were

signalized by complimentary dinners, organized by the local

section, but attended by large numbers of engineers who

were not members. It is undeniable that a small organiza-

tion permits development of a bond of union not possible

among the thousands who are practically mere subscribers

to the Bulletin or Transactions of the larger Institute.

As to the third purpose of the Society, the formulation

and expression of opinion, no results of moment have been

accomplished. The Society has endorsed certain general
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proposals as to the content of annual reports and has

amended its own constitution. Most of the subjects dis-

cussed have never come to vote, or were voted on after any

action ceased to be significant. It has been extremely diffi-

cult to get enough votes cast to either accept or reject a

proposal, and at present certain matters about which there

is no real division of sentiment, in one case only one nega-

tive vote having been cast, have been sent back for a second

ballot, in order to secure enough affirmative votes for pas-

sage. This difficulty in securing expression of opinion we
believe to be due to two causes : the cumbersome method

of voting, and the denial of the right to local sections of

expressing any opinions whatever. Change in the method

of voting has been proposed, and in time will probably be

effected. Change in regard to rights of local sections has

also been suggested, but there is less hope of this being

made.

The San Francisco Section i-ecently appointed a com-

mittee to consider tliis matter and to propose some modifica-

tion of the by-laws. After due deliberation it was pro-

posed that local sections should have the right to make
public their conclusions regarding questions of public or

professional interest upon which they liad acted, provided

that due notice of the proposed discussion had been given

all members in advance, that the resolution sliould be

adopted by a two-thirds vote, that it should he approved

by the members of the council belonging to the Section,

and that the conclusions should be published as those of

the Section only. This proposal, with others, was consid-

ered by a committee of the council of the Society which

reported : "We are unable to recommend, however, that

any Section shall iiave the riglit to make public its con-

clusions upon any matter under any circumstances." The

names signed to this report, those of Messrs. J. Parke Chan-

ning, H. M. Chance, and W. R. Ingalls, are such as to

arive it weight and assurance that the conclusion was not

hastily reached. None the less, we venture to differ with

the committee as to the conclusion. The reasons assigned

for taking such radical ground are: (1) that the membe'--

shij) of the three organized sections is vague, and, in the

aggregate, less than a majority of the members of the

Society; (2) the Society is national in its scope and aims,

"and has no concern with local questions; (3) it would be

chimerical to expect the general public to discriminate be-

tween action by the Society as a whole and action by a

local section thereof; (4) since a majority of the members

of the Society can never be affiliated with any local section,

it would be unfair to commit the name of the Society to

anything that the whole membership had not considered.

As to the first, it is evident that it would be easy to remove

any vagueness that exists a^ to local membership, but the

proposal of the San Francisco members contemplated due

notice to all members resident in the area represented by

the Section. As to the second objection, it is to be ad-

mitted that difficulties may arise as to what is a local

matter. When a committee from the New York Section

assisted in the admirable work of cleaning up ttie Curb)

tliere is some question whether that was more local than

national in its effect. When, too, by the chance that a

majority of the executive committee of the Society resided

in New York, Mr. E. O. Spilsbury was duly authorized to

act for the Society in protesting against certain legislation

pending at Albany, the matter was local, but had national

bearings. When, however, an equally important bill relat-

ing to mine inspection was pending in California, owing

to the accident that a majority of the executive committee

do not live in tlie West, though an equal number of mem-
bers of the Council are members of the local Section, there

was no means of doing the same thing that had been done

in New York. If three members of the Council, selected

by their associates to form an executive committee, have

sufficiently the confidence of the members of the Society

to authorize action in regard to New York State legisla-

tion—and we wholly approve of the action taken—why
should not three other members of the Council, following

notice, debate, and approval by three-fourths vote of a local

section, be authorized to make public a conclusion regard-

ing a problem regarded by them as local? ' To deny this

right to "any Section" under "any circumstances" is to

assume that by process of election the wisest men are always

selected for memberehip in the executive council; a belief

that places more faith in elective processes than in democ-

racy. If there is one place where democracy should be

supreme, it is within the ranks of a professional society.

To the objection that the public would not discriminate

between action as a whole and action by a local section,

we would reply that we have no such low opinion of the

discrimination of the public, provided a fair announcement

be made. No one confuses a bill passed by the Senate,

with a law, which must pass the Senate and House and

be approved by the President. Declaration of California

Republicans for progressivism does not seem to have com-

mitted the Republican party in Pennsylvania or througii-

out the Nation ; and no one who thinks of the matter nt

all, supposes it has. The Philadelphia Section of the Min-

ing and Metallurgical Society itself, has formulated and

published an admirable code of professional ethics; but its

adoption by that Section has not committed the Society as

a whole. The futility of the position taken by the com-

mittee makes it almost ridiculous. As the matter now

stands, any section of the Society can meet, debate, and

pass a resolution. In due time it will all be printed in

the bulletin of the Society open to the whole world. Sup-

pose some pen'erse section chances to pass a resolution

relative to some matter judged by the executive committee

to be local, what is to be done? Shall all reference to the

matter be suppressed? If it is not sufficiently national to

warrant a place in the bulletin, are the local members to

be told they wasted their evening, and are they to be for-

bidden giving any publicity to what seems to them of first

importance? This again assumes a superior intelligence

taken on with the vestments of office; an assumption we

believe contrary to fact and which the present members of

the executive committee would be first to disclaim. The

members of the Mining and Metallurgical Society, as we

know them, are in all parts of the country able and thought-

ful men. They are not men to be content to meet and

merely talk, or to assemble and go through motions. They

will not waste time over trifles, and the mature conclusion

of any dozen of them is worthy of, and should have, the

fullest publicity in the form, and at the time, most likely

to accomplish good. To grant this in no way commits

other membei-s of the Society who may, for the best of

reasons, differ as to the conclusion adopted. No one city,

no one section of a country as large as ours, can be the

•centre of things professionally, and best results will be

accomplished by giving the widest possible latitude for

fonnulation and expression of local opinion. This in turn

will lead to really sound general opinion, but unless the

avenues of discussion be kept wide open, the burden of

inertia now evident whenever the Society attempts to record

a vote, will never be overcome. We have no quarrel with

what the Minii'.g and Metallurgical Society has done, but

we do protest that it has done little and regret that the

form of organization precludes its doing more. Since com-

mittees have been appointed to consider the desirability of

consolidating the Society and the Institute, we deem the

matter of sufficient professional interest to warrant our

remarks as well as a discussion next week of the new plans

of the American Institute of Mining Engineers.
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The Liberty Bell Mill

By Charles A. Chase

•The metallurgical practice here has frequently been de-

scribed, and I will tiy not to dwell on well known features.

The accompanying flow-sheet and ground-plan need no

explanation, showing as they do the proper relations be-

tween the following units of equipment

:

1. Eighty 850-lb. stamps with suspended Challenge feed-

ers.

2. Sixteen copper amalgamating-tables, each 8 by 4 ft..

with three 1-in. drops.

.3. Four Richards vortex (hindered settling), 3-spigot

classifiei-s.

4. Eighteen Wilfley tables and 10 Deister No. 3 tables.

5. Three Abbe pattern, 5 by 22-ft. tube-mills, the feed

thickened by Dorr classifiers, or diaphragm cones.

of cast iron, from the local foundry, containing a lar<re

percentage of steel scrap.

The horizontal battery-drive through clutch-pulleys was
unsatisfactory and solid ])ulleys were substituted, it being
cheaper and easier to cut an occasional belt, in cas«; of
desiring to stop a lO-stanip section for considerable re-

pairs, than to maintain the clutches. The feeders are

operated by the feeder-wheel mechanism, .shown in the

illustration, a good device, patented by the mill fore-

man in 1900. Battery screens have recently been of two
liatterns: 14 by 14 mesh. No. 22 wire, aperture 0.043 in.:

and 1(5 by 3 mesh Ton-cap, 0.039 aperture, which yields ,i

finer product and a larger tonnage than tlie former, ha\nng
heavier wire and the same aperture blinded. It seems that

the wire must be light enough to spring readily under the

imjjact of the splash. A screen analysis of batterj- pulp
.shows: On 40 mesh. 24.4%; on 60 mesh, 10.9%; on 8*)

mesli, 5.9%; on 100 mesh, 6.3%; on 200 mesh, 9.6%;
through 200 mesh. 42.9%. Some 38% of the batterv- pulp
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6. Eight amalgamating-tables, of the size given above.

7. Nine Dorr continuous settlers, 33 by 11 feet.

8. Six Hendryx type agitators, 17 by 11 ft., above the

46° cone.

9. One equalizer vat, 20 by 15 feet.

10. Moore filter-plant, 7 vats, each 9 by 27 ft. in area,

and 8V2 ft. to the coning.

11. Zinc-shaving precipitation-plant, capacity 1200 cu. ft.

of zinc.

The stamp-battery was originally built on wood blocks,

with the usual framing and front horizontal drive from
clutch-pulleys on the line-shaft. The wood foundations
have been replaced by conci-ete, and the framing is simpler.

The post rests on the concrete, only a jtiece of 6-ply

Gandy, or similai-, belting intei-vening. The results have
been jierfect. Ten stamps have heavy Allis-Chalmers anvil-

blocks, the other lighter Denver Engineering Works 'sub-

bases'. There is no apparent difference in results, and the

lighter construction is cheaper. Globe stem-guides have
been reasonably satisfactory through many years, but are
now being replaced by the simpler and stronger Pacific

guides. Shoes, boss-heads, and tappets are of chrome steel.

The cams are of the Allis-Chalmers Blanton i)attern. This
Blanton fastener is also used for the bull-wheel. Dies are

*A portion of a paper to be presented at the San Francisco
meeting of the American Institute of Mining Engineers.

is flocculent. The (lower charged to the battery amounts
to 160 horse-power.

The ore is stamped in cyanide sohition. The recovery

by amalgamation is materially less than in previous years

of water-amalgamation ; it is more expensive in both labor

and material and requires more skill, and the consuniiition

of copper is considerable. Muntz-metal, which has proved

a satisfactory substitute elsewhere, has not been success-

fully adapted here, taking on a hard, glassy surface. The
plates are kept rather wet. and any drip of quick is

caught in a trap. From a month's run the results of

amalgamation were : from batteiy-plates, 80% of all amal-

gam, yielding 29% bullion, 0.408 Au, 0.551 Ag; from tube-

mill plates, 20% of all amalgam, yielding 23% bullion.

0.153 Au, 0.825 Ag; the first i>lates have a grade of "2^4

in. per foot, and the second plates l-'g inches.

The concentration scheme is only now assuming definite

form. Nine Wilfley tables take the underflow from the

Richards classifiei's. two take the middling, after removing

the coarse on a Bunker Hill screen, and seven take the

overflow, after thickening in six 6-ft. cones. The 10 Deis-

ter tables are to take the reground sand from the tube-mills.

Any overeize tailing from these latter tables is returned to

the tube-mills.

This aiTangement seems to represent a reasonable eco-

nomic limit. Further expansion of plant would yield re-

turns on the investment relatively slowlv. The great im-
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pediment to perfect wmk is the arffillaceoiis slime. Ooa"---

ulated by tlie alkaline solution, it is exc-eetlinj^ly buoyant
and sustains coarse material, both sulphide and sand, until

dilution is carried to extreme limits. This sciieme i-epre-

sents the lesser of two evils. For three years concentra-
tion was ai)plied to the tailing, after filtration and dilu-

tion with water. An extensive area of canvas with Wilflevs
and vainiers y:ave ])oor return.s, and it was evident that the

sulphides, jirobably concentrating to some extent in the

tube-mills, were ground so line as to be' irrecoverable.

Moreover, wliat was cauglit was so high gi-ade as to suggest
re-precipitation of silver on the pyrite. The extraction of
gold was comparatively good.

That amalgamating is still carried on has occasioned some
adverse comment. It is recognized that the absence of
this step would materially cheapen and simplify the mill-

ing. Sixty stamp.s, at most, would be required to crush
the full tonnage through the coai'ser screens that cmild ho

^oluliouL -jfltt Stamp BiiiTeryl

t

ll»^\«»-PI:it(»l

KI.()W-S1IKKT, LIBKKTV IlKLI, MILL.

used. It has been stated that the gold occiu's irregularly

in the ore, anil licnce is likely to he coai'se. This gold

would make an unwelcome element in tiie concentrate,

which has not as yet been made amenable In local treat-

ment. A .streak of gold on the tables would be a constan;

source of danger, and the product woidd be spotted and
difficult to .sam|>le for sale. Were it feasible to concentraic

SHcee.ssfully after it'grinding, the battery jilates might well

be done away with an<l the coar.se gohl allowed to go into

the tube-mills with assurance tluit it would be ground and

taken into solution: but thai concentration after regiinding

is not good practice here seems lo have been amply demon-
strated. The |)ower charged to conccnli-aling is .'iO horse-

power.

Retfrinding.—The tube-mills are of the Abbe type, tire-

mounted and with spiral feerl. The tire-mountings were

designed by the company's engineeis, are amply rigid, and
also give complete protection against |>ossible end-travel of
the tires off the rollers. The tires, both on the mill and
on the supporting rollers, are of forged steel and promise
indefinite life. The drive is by aO-hp. motors, belted to
counter-shafts which in turn drive through heavy friction-

clntches to the tube-mill shafts. The mills start readily
with the use of the clutch, showing a maximum starting-

peak of 78 hp.; the running-load varies from 45 to 48 hj).

The lining is of 4-in. silex blocks, set in cement mortar,
with the narrow edge to the wear. It gi\es a year's con-
tinuous service. The grinders are 4-in. imported flints,

costing .fSS jier long ton delivered. The ends are lined

with local cast iron, and the discharge is tlirougb a gratin;;.

whicii will inobably give way to tl)e Neal cone-discharge.

A typical screen-test is as follows:

Feed. Discharge.

Screen Mesh. Percent. Percent.

On 40 47.1 0.7

On 80 29.4 11.4

On 100 8.2 9.2

On 200 6.4 22.3

Through 200 8.9 55.4

,C.I. Bracket

ELEVATION

HA'rrKBY FEEDBR.

As nearly as it is detennined, half of the total tonnage

crushed is i-eground. The efficiency of the regrinding

varies with the excellence of the sciiaration of the slime.

Failure to reiruive this gives Inioyancy to the pulp within

and the grinding is pooi-. Willi this object in view, the

above screen-test is not satisfactoi-y. The ])ractice is to

force a diaphragm-cone and to care for the overflow of

sand in a simple cone in series. The discharge from the-

simple cone carries slime out of all |iroportion. This is

mixed with the discharge from the diaphragni-conc to dilute

it to 48';^ moisture. Tlie result is to lose much of the

benefit had from the diaphragm-cone. It will niuloubledly

prove better to combine the overflow from the three dia-

phnigm-cones in a single sinii)le cone arul eoutiue the liani-

jiering effect of the fine material to one mill; or, better, a

Dorr classifier at this point would he admirable. The feed
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to the other mills, being then diluted with clear solution,

the grinding should be good.

Tlie work of this diaphragm-cone in preparing feed for

a tube-mill is remarkable, as the following screen-test shows.
The completeness of the elimination of fine suggests the
benefits of hindered settling. This is a 6-ft. cone with 60°

sides. The diaphragm is 13 in. from the point, with ii

iy2-in. annular space. The discharge is 1^4 in. diameter.

Screen. Cone Feed. Discharge. Ovei-flow.

Mesh. Percent. Percent. Percent.
On 40 27.22 .58.95 0.19

On 80 24.82 30.66 8.97
On 100 7.55 5.15 7.44
On 200 8.89 3.42 17.00

Through 200 31.52 1.82 66.40
Moisture 30.80

The absence of results from Dorr classifiers is due to

the fact that the two machines installed here were the first.

after Mr. Dorr's original installation at Terry. They con-
formed to his pattern neither in area nor in bottom-slope,
being built in what space was available, and were over-
loaded. The results have been good through four years
service, but not as good as would have come from the
larger machine. Tiie pebbles are fed during the day by
the shift-boss, being shoveled into the spiral feed; 135 lb.

is the daily charge. The mills are entirely smooth-running,
and the cost of maintenance is at a minimum. The power
consumed is 43 hp. per unit.

Dorr Settlers.—The latest step of great importance in

improving the mill was the change to continuous from in-

termittent or charge settling in thickening the pulp for agi-

tation. It is not possible to state definitely that certain

measured results followed exclusively from this change.
Certain definite improvements were shown by the experi-

mental unit, and large improvements have followed the

complete change, but at the same time other conditions were
changed. The following are the principal advantages thus
obtained: First, continuous extraction is obtained where
before the solutions were inactive or re-precipitating; sec-

ond, a given volume of .settler space has 25 or 50% in-

creased capacity, operated on the continuous basis; third,

extraction going on in the settlers, the addition of a

plant for settling has the added value of supplementing
the deficient agitator-volume; and, fourth, labor is reduced
one man on each of three 8-hour shifts.

This plant, originally of 5 vats, settling the pulp from
the ratio of 5:1 to 2.5:1, has been increased to 9 vats,

settling from the ratio of 9:1 to 2:1. The increase of
solution has come with the addition after the battei-y of
the concentrating-plant, with its gi-eat volume of solution

for wasliing and classifying. The four settlers recently

installed have been placed out doors, with individual con-
ical roofs and underneath shaft-drive in a conduit, with
great saving in cost as against providing the usual mill

structure. The power consumed is one-fifth horse-power
per unit.

Agitation.—The agitator-capacity was designed witli the

expectation of using a low-potential electric current to

hasten extraction, following the results of extensive ex-

perimental work. The plan failed, and, without the cur-

rent, the provision of space was inadequate. This has
been remedied, in large measure, by the addition to the

settler-plant, already mentioned. The connecting of all agi-

tators in series for continuous o)ieration was a natural
sequence of the adoption of continuous settling. The re-

sults appear better, but statistics on wliich to base exact
conclusions as compared with previous charge-agitation are
lacking. Some saving in labor of operation and of main-
tenance is evident. These agitators operate steadily with
little attention and very low cost of repairs, but the unit-
size is too small for a large-tonnage plant, and the power
consumption (6 to 7 hp.) is out of proportion, as com-
pared with Pachuca tank practice or arm-agitation, as
carried on at El Oro. No benefit was obtained by spreading
the pulp over distributors from the top of the central well,

and it is allowed to plunge from the collar of the well
The power consumed is 50 horse-power.

Moore Filler-Plant.—The equalizer, an integral part of
the Moore filter-plant, is a .simple type of slow-speed agi-

tator (.see illustration), efficient for all depths of pulp in

the vat and consuming a minimum of power. It has been
lately ])atented and put upon the market as the Gordon
agitator. The filter-baskets of 66 leaves, each presenting
two surfaces S by 6.5 ft. of free filtering-surface, are

carried on two 10-in. longitudinal I-beams, which are in

turn supported by transverse 6-in. beams which extend to

the vat walls.' The leaves are of No. 6 (20-oz.) canvas,

reinforced on both sides at the bottom of the vertical

stitching with a strip .'J in. \vide of the same canvas. The

EQUALIZER AGITATOR.

vertical seams are on 2-in. centimes, and the wood strips

between are % by '2 i"- The frame is of ^4-in- iron

pipe on ends and bottom, and the top is of strap and
angle-iron. No cocoa-matting or other filter is used.

The leaves are made at tlie mill, the sewing (No. 4 linen

thread, %-in. stitciies) being by power machine (Singer

7-7), and cost complete $12; new canvas alone in place

costing $8. The life of a filter is 18 mouths. All canvas

re(iuires hydrochloric acid treatment at intei-vals of three

months. To do this a wash-water vat is brought to 1.25%
HCl (18° B.) and to 140° F., the basket is iTiuuersed and
the liquor circulated with a wet-vacuum pimip. All the

canvas in use can be treated within 30 hours. The cost

of acid is 0.6 cent per ton of ore.

Tlie lifting of baskets is by hydraulic cranes with cylin-
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ders 20 in. by 9 ft., the' water at 250 lb. pressure. Con-

uectioa from the crane to water-maiu is by a specially

reinforced coupling on a short leng:th of metallic hose.

The i-aised basket is held by a safety-catch on the crane,

and the transfer is effected by a 10-lip., 3-phase, constant-

speed motor, with a 3-ai'med trolley above. Transmission

from motor to crane is through a Dodge multiple-disc fric-

tion clutch on the motor shaft. The service is severe, but

the clutch does well. The vacuum connection from the

basket is through a 3-in. hose to a pipe turning in a

stuffing-box, and is maintained throughout the transfer.

The greatest' single step in perfecting the plant was

the change from the common wet-vacuum pumps to a

combined dry-vacuum and wet-vacuum system; all en-

trained air is taken out at the upper end by a dry-vacuum

pump, an 8^/2 by 10-in. vertical duplex air-compressor, and

all solution at the lower end with centrifugal pumps in a

sump 23 ft. below the top of the filters. Some leaks in

oanvas will occur, and sand sufficient in quantity to destroy

a positive wet-vacuum pump in a few hours is harmless

VACDDM-VALVE.

10 the oentnfugal. Between the dry column at one end

and the solution coliunn at tlie otlier runs the main for

xtroug solution. Parallel to this and leading from the same

dr>- column runs the weak-solution main, but to a different

solution colunm and pump. Any basket may be connected

with eitlier vacuum main, or witli the blow-off water-main

witliout disconnecting tlie hose. The vacuum never fails,

being held at 19 to 20 in., near the maximnm attainable

at the altitude of the mill. To make this possible an

excellent valve was designed (see figure). Its appearance

is that of a globe valve, and its merit lies in seating an

iron cone on a hard-rubber ring of square section. It

is quite impossible for sand to lodge on the ring so as

to interfere with closing.

Filtration is accomjjlished in two groups of three vats

«ach. the central one for loading and the two on. either side

for displacement in water. Basket No. 1 loads in the

centre vat and is moved to the wash-water vat at the right.

Immediately thereafter basket No. 2 moves from wash-

water vat at left to loading vat. The cycle is thus : Load-

ing, 50 min.; transferring and drying, 5 min.; displacing

and discharging, 45 to 55 min.; transferring, 5 min. Each

load is a %-in. cake, weighing 2.75 lb. dry per square foot,

or 9 tons per basket-load. This gives a capacity of 108

tons per basket per day, corresponding to 432 tons for

the plant. Vertical uniformity of loading is secured by

the use of three air-lifts, which elevate pnlp from the bot-

tom of the vats and discharge it over the top.

The practice of displacing at once in water, without an

intermediate wash of barren weak solution, can be approved

ordinarily only on the assumption of good displacement

and low-strength solutions. Displacement is efficient, but

the solution (1.6 to 1.75 lb. KCN at this point) is higher

than was planned when the plant was designed. A factor

that enters the special problem here is the 8% of moisture

brought to the mill in the ore. Average results in wash-

ing are shown by the accompanying curve. The cake, par-

tially dried, contains 33% moisture, not taking into account

the solution in the pipes and channels, which is difficult

to determine, but which must approximate one ton. The
cake and passages thus retain a total of 5.5 tons of solu-

tion containing 8.8 lb. cyanide and $6.16 in gold and silver.

The rate of displacement is 0.15 ton per minute.

In filtration there are two principal ends to serve: (a) to

i.eu
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complete, the only remaining consideration is the low aver-

age strength, 0.75 lb. KCN, of the weak solution. Solution

at 0.0 lb. KCN precipitates well. The use of a barren wash

would insure this strengfth in the weak solution. On the

other hand, Ic. per ton of ore will restore the few tons

of weak solution to strength on the infrequent occasions

of poor precipitation. It seems that added costs in depre-

ciation, operation, and maintenance would offset any gains

from an intennediate wash.

The weak solution after precipitation is used at low

pressure, to force the cake from the filter, submerged in

wash-water. An advantageous change would probably be

to perform this with air and thus return a more nearly

dry basket to the loading vat. The removal of tailing is

'Vajon Springr

Outline of Tunk^

SOLUTION AlETKH.

wholly automatic, by reason of the e.\cess of wash-water

available. The vat walls run down to three points, across

which discharge single jets of water from l^-in. nozzles,

canying the descending mud through V2 to %-in. orifices

in the 'walls opposite the jets.

The operation of four baskets has been described. The

fifth is used as a clarifying filter in the seventh vat. All

solution, whether tiecanted or filtered, though api)arently

clear, requires clarification to insure clean zinc-boxes. In

this service the canvas acquires a remarkably fine imper-

vious and tenacious coating. To remove this the basket is

returned to pulp filtration after 10 to 14 days. At times

a coat of pulp has been gathered on the canvas before

using it to clarify, but this seems an unnecessaiy refine-

ment, which reduces its capacity. The power consumed is

30 horse-power.

The Zinc Precipitation shows little that is unu.sual. Tiie

results are usually excellent with average heads of $1.2.")

and tailing of 1 to 2c. The flow of solution is 0.7 ton

daily per cubic foot of zinc, and 2.4 tons per ton of ore

milled, ""/jg of the whole mill solution being precipitated.

All the solution is metered above the gold-solution ^ats by
a mechanism devised from a common tiltiug-box tailing-

sampler (see illustration). The pans or pipe guides are al-

ways submerged, and, in 'the manner of dash-pots, steady
the movement of the box. Being placed over the vats, any
splash is accounted for in calibrating. Each cycle is

registered by a counter. The zinc-lathe is home-built and
has a capacity of 700 lb. to 0.001 in. per S-hr. shift. As
cut the zinc is gathered on revolving arms in skeins which
fit the boxes. The sludge is gathered semi-monthly, treated

with sulphuric acid, washed, dried, and melted. Always
high grade, it has recently reached a maximum of 92% bul-

lion. The drying-furnace is of the cast-iron muffle type,

and the melting is in No. 150 B. L. crucibles in coke fur-

naces. The charge for power is 7 horse-power.

Pumping Plant.—The handling of ore and solution neces-

sitates much pumping. This is done with improved B\Ton
Jackson .slime-pumps. The ])un)|)ing units are in dupli-

cates for pulp. The liners u.sed are V4 to %-in. cast iron..

Manganese steel is to be tried. As it stands, the record

shows this to be a good centrifugal pump. The life of

the liners varies with the thickness of the pulp and the

proportion of clay to sand. The lube-mill feed with nearly

clean sand gives the shortest life, and the agitator dis<-harge.

\ery thick and with all the clay, gives the longest. Not-

withstanding this good senice from the centrifugal pumps,
I have been for some years of the opinion that the proper

pumi)iMg e(|uii)n)ent for this mill would be a low-pressure

compressor with air-lifts for almost all transfers, and to

replace the mechanical agitation. The displacement of

motors, belting, and shafting, with their need of skilled

supen-ision, would far outweigh the loss of efficiency in

llie air-lifts. The milling operations would be character-

ized by extreme simplicity.

PipeC«p

PULP SAMPLER.

Use of Chemicals.—The mill-sheets show this average in.

cyanide and protective alkalinity

:

Battery Second Plate Filter (lonsump--

Head. Tailing. Heads. tion.

KCN 1.75 \.U 1.50 1.48.

P. A 2.32 1.44 1.92

("aO .... .... 7.5

PbO .... .... 0.33

The mixed salt, 999c KCN. is used, no advantage lieiug

evident at first in trials of the 130% salt, but a recent con-

cession by the makei-s has led to further trial with the

130% salt, with better results. The ttgures given are in

))ounds per ton of solution. Dnrango lime is used and the

figures are in equivalents of caustic soda. Until Sej)tem-

bcr 1909 lead acetate was used, Vi to ^'10 'b. per ton of

ore being added at the agitators. Since that time litharge.

V3 lb. per ton. has been added with the tube-mill feed.

An apparent impi'ovement of 5% in silver extraction from

the charge is based on inadequate tests.

Cost of Operation.—The operating costs for the i>eri<3<l

from the beginning of operations with the present type

of plant arc given below. I do not attempt to repnxluce

more than total department costs. The expense readily

chargeable .to the various departments is so disposed and

the reason for leaving the other items as a general chai^
I believe is clear. The general charge for power is the

cost of jnimping between departments. The first two

years were marked by many mechanical difficulties. The
benefit of the abandonment of the canvas plant and the

changt^ to continuous settling was shown during 1909. The
increase in freight, treatment, etc., in 1910 is due to the

increased tonnage of concentrate. The balance-sheet and
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summary of the mill work were given on page 742 of the
Mining and Scientific Press, May 27.

These figures are given as a service to the public, follow-
ing the practice of Arthur Winslow in making public his

annual reports ou the mine. It is hoped that othere may
derive from them some return for the benefit that the
author and his associates have derived from published ac-

counts, letters, and free access to plants elsewhere. Fur-
ther, it is hoped that the figures may serve as a warning
in some cases and a source of encouragement in others.

Certainly, one embarking ou a new enterprise under sim-

•
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Unavoidable Errors in Sampling

By Morton Webber

Much has been written recently in regard to unavoidable

or latent errors in mine samplmg, and also in respect to

obvious errors arising from carelessness and ignorance. As
to the former, my own digest and corollaries may be of

interest, but no attempt will be made to deal with the latter

class. Mine sampling, no matter how carefully done,

usually indicates a higher metal content than that shown
throughout an adequate period of commercial ore treat-

ment, affording data of actual results in mill yield, plus

residual contents. In the South African banket, where
thoroughness and accuracy of sampling is probably second

to none, the mill yield plus tailing content is invariably

from 15 to 25% short of the average indicated by sampling.

In the premier lead mines of Australia the discrepancy i.«

at least 10%. The results from four well known gold

mines show an unaccounted difference of some 12%. These

mines are situated respectively in Mexico, Colorado, Aus-
tralia, and India, and the fluctuation from one to another

is not more than 4% ; with the above average.

In a mine valuation the conditions will generally fall

under one of five classes. I will endeavor to enlarge and
explain each respective class; but it should be understood

that many mines will belong to a combination of two or

more of the classes; and not to any one alone. (1) Mines
where the average value is mechanically reduced, but where
the unaccounted-for metals may be subsequently recovered;

(2) mines where there exists an unrecoverable loss; (3)
mines where sampling indicates a fictitious high value; (4)
mines where sampling results in an incon-ect subnormal
value, conclusive proof of these two being afforded by sub-

sequent commercial results; and (5) mines where sampling
is of no value. In narrow veins where the breaking of waste
rock is necessary, the ore going to the mill will be reduced
in grade. Even if sorting is carefully done it is impossible

to keep all the waste out of the mill, especially if the en-

closing walls are soft; yielding more or less fine. In a

narrow vein it is customary to allow for this, but my ex-

perience is that such an allowance is generally insufficient.

In veins of even normal width it is usually impossible to

mine without the inclusion of some waste. In such a case

the discrepancy in metallic content may be considerable,

owing to the fact that no hand sorting may be employed.
This discrepancy will largely adjust itself when the mine
or stope is worked out, as the decreased value per ton is

compensated for by the greater tonnage crushed. But the
valuating engineer will, if he is wise, when computing his

factor of loss, largely disregard this; as it will be difficult

to explain to those not versed in valuation, that the mill

results, while not appearing at the moment up to expecta-
tions, will adjust themselves at some future date. In a
mine of considerable length of life it would obviously be
a patient wait.

In mines where filling is necessary, and also in cases of
underground sorting, there is always a loss in the waste,
even where boarding is used. This may be a tonnage loss

rather than of value per ton, or possibly a combination of
both. In either case it is a loss of marketable metals which
the mine valuer should be careful to deduct from his esti-

mate. Where the metal contents of ores are in sulphide
form, the sulphides are frequently more friable than the
gangue. In consequence, the samples will contain an ab-
normally high proportion of ore. Discrepancies of this
class are more usual in copper and the baser metal mines,
but in the ca.se of a gold mine, where the gold is associated
with friable sulphides, this error should be very carefully
considered, as it may result in an estimation out of all pro-
portion to subsequent results. Where there are two sulphides
in the same ore, one hard and dense and the other soft and
friable, the latter sulphide will break more easily in sampling
and will therefore be abnormally represented in the valua-
tion. If the major values are in the hard sulphides the issue
is liable to be unfair to the property. I recently examined

a large copper mine where the ore was chalcopyrite. There
were two distinct types of this ore in the mine, intimately

associated. The ore that carried a considerably higher

copper content was hard and dense. The lower-grade ore

was soft, friable, and easily disintegrated. In thLs ease

some allowance would have to be carefully made to com-
pensate the sampling error, which was unfair to the prop-
erty. There is a class of mine where the valuable minerals

occur like cun-ants in a pudding. In this class no con-

fidence can be placed in an assay map, no matter how
close a sampling unit may have been chosen. The results

will either be high or low; but certainlj' not correct. In-

numerable examples exist where an assay plan would have
shown the majority of the samples as unprofitable, yet the

commercial results have afforded conclusive proof of im-
dervaluation. This class is not composed only of little-

heard-of precious metal mines, such as gold and silver sul-

phides, for the famous base-metal mines of Missouri and
the great copper mines of Lake Superior are a more or less

analogous class. The only method of valuation which in

this case would appear reliable would be based on authentic

records of past yield, in combination with competently
selected representative ore-parcel tests of the remaining
ore in the mine.

An attempt to tabulate the percentage of error under
the relative heads discussed and apply the results to specific

cases, would be to mar facts which have taken many j'ears

to collate, with the spoofery of the charlatan. In a mine
examination the engineer must use his own judgment, and
what has been written is intended to enable him to arrive

at a conclusion based on sound premises on indi\-idual con-

ditions. The most that should be said is that in the great

majority of cases sampling will overestimate actual condi-

tions. The amount of error will vary from 5 to 25%,
the average being apparently 12%. Cases giving a sub-

noi-mal result are decidedly in the minority, and before any
addition is made to sample returns the facts should be
thoroughly understood.

Nature of Permissible Explosives

By Clabencb Hall

•The energy developed by the detonation of permissible

explosives, like other high explosives, depends on the change
of the small solid particles and liquids of the explosives

into large volumes of gases, and the rate of detonation or
the rapidity with which these gases are formed. To meet
the varying coal-mining conditions in this country the manu-
facturers have formulated explosives varj-ing in rates of
detonation from 1447 to 4439 metres (4746 to 14,560 ft.)

per second. It is evident that for certain work, where a
shattered effect is desired, as in driving through rock, or

producing coal for coking purposes, the explosive reaction

should be rapid, and permissible explosives should be se-

lected from the list having a high rate of detonation. In
a similar manner a suitable permissible explosive for use in

soft friable coal, and especially so when lump or steam coal

is desired, should be selected, which develops its gases at a

slow rate in order that the jjressure developed will be more
prolonged. I have been infonned that the coal operators of
West Virginia are overwhelmed with agents of permissible

explosives with their various claims of efficiency. To es-

tablish their claims it means that demonstrators must con-

duct a series of experiments over a considerable period of
time in the mines. In several instances in mining bitum-
inous coal it has been found that permissible explosives

containing only 20% of nitroglycerine have given better re-

sults and produced better coal than those made after a
similar formula containing 25% of nitroglycerine. The
physical tests of explosives, such as in the gallery, rate of
detonation, strengths of explosives as determined by lead

blocks, gauges, ballistic pendulum, height and duration of
flame, will be published as Bulletin No. 15, Bureau of Mines.

From an address delivered before the West Virginia Min-
ing Institute.
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Triangulation Applied to Mines

By E. E. Barker

Most of the engineers of the larger mining properties

throughout the country have, for convenience in their work,

usually laid out a system of rectilinear coordinates, by

which the position of a given point is easily determined.

Some have used the scheme of triangulation, while others

have depended on the latitude and longitude differences, as

calculated from the ordinary traverse. It is my aim, in the

discussion that follows, to set forth the facts regarding the

condition of claim and section corners as I have found

them, and to show why a system of triangulation is almost

indispensable on a valuable mining property.

The chief value of such a system is the ease and accuracy

with which all the claim corners, and especially the bound-

ary posts, are pennanently referenced, that is, tied-in by

survey from substantial stations so that in the event of

their destruction or temporarv- removal, their correct posi-

tion can at once be absolutely determined. In the patent

survey of mining claims the office of the Surveyor General

now demands that all traverses, including all the exclusions

to other claims, and areas formed by the intersection of

claim lines with -section, county, and State lines, as well

as the traverse of the claim itself, close within a maximum
limit of one foot in two thousand. In past years such

accuracy was not required, and many patents have been

issued in our older camps on surveys that would not begin

to come within that limit. I have in mind an old patent

in the Globe district, Arizona, where the end lines, although

parallel in the sur\-ey notes, were fully 10° from being so

in the field, and one side-line, while supposed to be 1500 ft.,

mea.sun'd but 1470. Another requirement in patent pro-

ceedings is the tying-in of one of the claim corners to the

nearest section or quarter-section corner, and which, in the

case of the subsequent destruction of all the corners and

their immediate references (if there ever were any), would

be the only means by which the position of the claim could

be re-determined. The necessity for taking steps to im-

prove the shameful condition of our section and quarter-

section comers cannot be too forcibly brought to the atten-

tion of the proper government head. Each .section comer,

in our well developed districts, at least, should be substan-

tially monumented and permitted to assume some of the

dignity of the important reference that it is.

Stories have often been told of the maimer in which the

pioneer 'Knights of the Transit' ran many of their lines;

in the case of the subdivision of townships, usually by con-

tract, with the work seldom inspected. Of one it is said

that in order to eliminate errors in his estimates he would
guess at twice the distance and divide by two. Of another,

that he was fond of a certain lirand of Havana cigars.

Before each day's work he would mark a number of these

at regular intervals, previously determined by the distance

his mount would travel in a given time. As the ash of

the lighted cigar reached each mark in turn—representing

a quarter of a mile in distance—-he would dismount and
establish his quarter-section corner.

While these are exaggerations, the condition of section

comers in the older surveyed districts, both as regards ac-

curacy in location and permanency, is deplorable. The
location having been once established, it cannot now be

changed, but a new jioint can be re-set in the same position

and witne.ssed by a monument of sufficient size to be easily

found. I have sjjent days at a time searching for a section

comer which was my only reference, all trace of which had

apparently vanished. After running lines from two or

three different corners and looking carefully in the place

where it should be, my quest at times was rewarded by the

di.scovery of the point and its reference numerals, chiseled

on the face of a rock not six inches square and flush with

the stirface of the ground, over which I had trampled a

score of times. Probably I have failed to find one-quarter

of the eomers for which I have systematicajly searched.

On some occasions, I have found the corner, usuallv a block

of stone, loose on the surface of the ground with nothing

to indicate its proper position, so that for a reference point

the comer was worthless. These conditions obtain in all

our Western States.

"A pine post 4 ft. long, 4 in. square, set 18 inches in

the ground in a mound of stone", is the usual wording of

a corner description in the survey notes of a mineral patent.

It goes without saying that this means of identification will

not last the life of the average mine, and what miner has

not tested his corner-stakes to find that more often than

othen\ise a child could push them over if he were so in-

clined. In some localities, the timber in the posts will roi

in six months time, so that the corner becomes useless, and,

if near a road, a passing vehicle sometimes collides with

the stake, giving it a helpless appearance, if not taking it

out altogether. In contracting for a patent survey, which

is the usual procedure, it is well to specify in the terms

of the agreement that the posts must be charred or creo-

soted and set well in the ground in substantial blocks of

concrete; and to see to it, by pereonal inspection, that the

scheme is carried out. An even better way is to use a 4-in.

pipe 6 ft. long, set 31/3 ft. in concrete. The pipe is pro-

vided with a metal screw cap, on which is inscribed the sur-

vey number and usual markings of the patent corner. It

should also be centre-punched, giving the exact position for

the bob when a set-up is made over the comer.

Patented claim as well as section corners, should be kept

in condition and not allowed to run down. Special inspec-

tion once a year would help matters, and, if comers were

found in bad shape, the owner should be informed and

made to bring them up to the standard. In nearly all con-

troversies relative to patent notes, and the corresponding

position of the claim corners, the courts have sustained the

position of the monuments on the ground. An instance

comes to mind of a case where a deputy mineral surveyor

gave the course of his reference tie as northeast when it

really was southwest, thus putting the claim in a different

section from that in which it really was. The error was

overlooked and the notes were accepted, followed by the

granting of the patent. The reason for the preference

given the monuments over the survey notes in a case of

this kind is apparent. Again, there is a claim in the Bis-

bee disti'ict, Arizona, that is 1700 ft. long, the notes callin;.'

for 1.100. The patent was issued before the error was dis-

covered, and the posts stand as legal corners. Another case

in the Ely district, Nevada: On a claim patented no later

than 1901), the patent notes call for a 1200-ft. side-line, and

all available records show this to be the correct distance,

while the posts on the gi-ound measure but 1000 ft. apart,

and, therefore, fix the boundaries. In any case, and dozens

of similar ones can be cited in every district, should all

trace of the comers be lost, then all the data that are avail-

able to re-set the posts are the notes of the patent survey.

Imagine, then, the tangle in the instance just cited, with

a .section tie over 8000 ft. long. It is plain to see that

complications would arise that could be adjusted only by

long and tedious litigation.

A practice which, I regret to say, has been often sus-

pected, is that unscrupulous property holders adjoining

valuable mineral claims will move the stakes of these to

suit their convenience, and the change, perhaps, will not

be noticed for some years; at which time there is nothing

to |)rove the truth of the situation either one way or the

other. If these unscrupulous persons have an understand-

ing of the details of engineering and patent proceedings,

they can so distort conditions that a re-setting of cornel's

to anything like their original position is altogether out of

the question.

There are few mining men. if any, who are not familiar

with the red tape and tiresome delay connected with an

application to secure a mineral patent. This is especially

noticed in pioneer camps which have, ^jerhaps, spent years

in oblivion and later come again into active development.

There are scores of old patented claims with most of their

monuments gone and nothing but the notes to work from,

which are usually much in error. As a result, the granting

of a patent to adjacent ground will be. perhaps, indefinitely
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withheld, as the notes of the new survey when phitted on

tlie maps of the Surveyor General's ottice will possibly show

an encroachment on the prior patent. This overlap prob-

ably does not exist in the field, but is due to an error in

the field notes. A parallel case to the one just described

has occurred in many districts, and it is only after various

surveys, and awaiting the convenience of special agents to

make investigation, that there is any hope in getting title

to the property.

It would be a great advance if the Land Office wouW
institute triangulation in every mining camp of importance,

re-determine the correct jiosition of all existing patent and

section corners, and give to each |)o.st its j)ro)5er latitude

and longitude difference, or, as commonly called, its latitude

and departure. Deputy mineral sui-veyors could then bo

instructed to lay out new patents from this system, and

the standard of accuracy brought from the present allow-

able error of one in two thousand to something like one

in twenty thousand. A fund of information would be ac-

cumulated that would be invaluable toward exjiediting the

issue of patents, and the notes on record would then have

•an actual value. It is truly laughable to read on a jtateiit

plat the couree of a line as bearing N. 45° 26' 19" E., and
going in the field, to find that the bearing is incoiTect by sev-

eral degrees. With the arrangement as suggested, all deflec-

tions would be made from the same bearing, and there

would seldom be any irecessity for the tajie in the field, the

awkward end of which, no doubt, is resixinsible for many
erroneous measurements. The deputy mineral surveyor in

good faith, however, is required, to make affidavit as Vi

the, accuracy of the survey to the best of his knowledge
and belief. One great trouble in the present procedure is

that there is little or no cheek on the field work, and the

surveyor measuring a line in error calculates other coui-ses

and distances from this line, which when figured in a trav-

erse, closes within the required limit. The error pas.ses

unnoticed. Particularly is this eiTor noticeable in the sec-

tion ties in a group of claims. Usually one is measured
and all remaining ties calculated from this, so that in the

event of an error in the first measurement the entire group
is incorrectly located.

Take for example a dividing line between two valuable

mining properties. The claim corners have been lost, and
when the value of the ground has later been detennined, a

dispute arises as to the original position of the dividing

line. The court decides that a dejiuty mineral surveyor

under heavy bond shall umjiire the dispute by re-running the

old patent survey. After he finds what he thinks to be

the proper section corner or mineral monument to which

the claim was tied, he may ran his lines with inclined sights

Bnd a long tape where the ])ioneer 'broke chain' and meas-
ured what he assumed to be horizontal distances. The engi-

neer re-running the survey will establish the line, perhaps
failing to check the old survey by an error of one foot in

five hundred, and if the nearest reliable reference was ,\

mile away, his point will be ten feet from the original posi-

tion of the claim corner. The tendency in measuring dis-

tances by 'breaking chain' is to measure short, that is, tlie

line instead of being 1,500 ft. long might only be 1495.

owing to the impossibility of holding the chain in a truly

horizontal position. This difference does not help the de-

sired result, but in the case under consideration one or the

other of the companies, since they must abide by the deci-

sion, must move its line back 10 ft., making a present to

the opposing company cff a strip of ground 10 ft. wide
and possibly 1500 ft. long. Should this area cover a depth,

of .^OO ft. of 2% copper ore, it would mean a gift of

$1,500,000. Should there be closer references and the error

of resetting the line be only one foot, the loss still reaches

$1.50,000. Since the work of establishing a triangulation

system on a large mining property can be done at odd
times, and the cost of instruments and materials is but little

over .$2000, its relative worth is apparent.

In the best scheme of triangulation there are two systems.

a primary and a secondary. The primary embraces the

stations on the most conspicuous points that are to the

greatest degree intei-visible and any combination of which

will form well |)roportioned figures. In other words, the

arrangement should be such that a station is detennined

by two lines intersecting as nearly as possible at right

angles. These stations are lettered alphabetically. The
secondary system is taken from the first, and embraces all

stations of a secondan- nature that must be set in less im-

portant i)laces to obtain sight of a few minor points, and
for which the degree of accuracy need not be so rigid.

These stations are usually numbered. Figures 1 and 2 show
the arrangement of a good type of station to be used. It

consists of a triangular plate (A) % in. thick with a 3-ft.

piece of li/4-in. pipe ((') screwed im the centre and rigidly

.set. At each corner of the triangular base a hole (M), Fig.

2, is bored to acconnnodate •''/4-in. bolts 18 in. long (B).

Fig. 1, threaded for in. on one end, and on which a nut

(G) is placed both above .and below the plate. The three

bolts are then cemented in %-in. holes, as shown in Fig. 1.

spaced and drilled in the rock outcroj), if such be avail-

able or, if not, set in a substantial block of concrete. The
l)late with standing pipe is placed over the bolts and, by
means of the nuts, is adjusted to a vertical positicm, which

may be plumbed with an oi'dinary s|)irit-level. In cases

where the engineer has reasfm to suspect that blasting or

other work might injure or interfere with the station, n

•14-iii. bolt, E. 18 in. long, split at the bottom with a steel

wedge entered (see Fig. 1 ) is driven into a %-in. hole, thus

binding it finnly against the wall. This bolt is centred di-

rectly under the standing pipe of the station. The hole is

then filled with liquid cement and the head centre-punched

at the exact point, .so that if the entire station above bo

carried away, the point will he left intact. When the base

and pipe have been set and adjusted, a 10-ft. piece of 1-in.

pipe (D-) is placed in the other pipe, into which it tele-

scopes easily and fits just tightly enough to insure adequate

resistance against vibration from the wind. The pipe is

marked in 1-ft. lengths beginning at the top and painted

alternately red and white, as the.se coloi-s can be seen best

from a distance. This arrangement gives a jiermanent sta-

tion, and, by removing the 10-ft. rod. a point over which

a set-uj) can be quickly and acurately made by centring the

bob in the pipe beneath.

Probably nothing in the entire scheme of triangulation

requires the accuracy necessary in laying out the bivse lines.

as the elliciency of the system depends on these measured

distances. There should be two lines, one at either side of

the property, if the area embraces 1000 acres or more,

which should be laid out on as level ground as the country

permits and should not be less than 3000 ft. in length.

When the position of the base line has been detennineil.

a station is established at each end and hubs driven along

the line, carefully centred with small-headed nails, so that

a tape may reach from one to the next without interfer-

ence. Supports must then be erected at intei-vals of 25 ft.

between the hubs to keep the tape in a truly straight line.

The tape should be standardized for temperature and 'pull',

so that when the line is measured, the corresponding cor-

i-ections can be made, as without this the work cannot be

checked closer tKan two-tenths of a foot in a line of this

length. Precise levels are then run over the hubs, deter-

mining the exact elevation of each, the vertical angles cal-

culated and the inclined distances reduced to the horizontal.

Under no condition should the line be measured by reading

the vertical angles from the instnnnent, as there is too

great a latitude for error. Each line should be thus care-

fully measured at least six times, and the average taken.

When the base lines have been adjusted to the satisfaction

of the engineer in charge of the work, the primary stations

are set on the various ridges and points of vantage from

which a large area of the property can be seen, bearing in

mind that the figures be kept as well proportioned as the

in-egularity of the surface will permit. Two lines making

an angle of. say. 50° aiiproach too nearly a parallel con-

dition, making their intersection a much more difficult point

to accurately determine than if they ci"ossed at a wider

angle. The system is now ready for the fii^st checking.

The instnmient best suited for this kind of work is any

standard 5 or 10" theodolite with which angles can be
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cheeked to 5" by repeating the reading several times, allow-

ing the total angle turned to accumulate on the plate and

dividing by the number of times it was read. Having
decided on the instrument to be used, solar obsenations

are made with this from each base line to determine its

true azimuth, which, when convenient, should be checked

by observations on Polaris. From the set-up at each end
of the base line, backsighting the other end, the angles

are turned as described, always to the right, on each of the

stations visible from both ends, and the angles recorded.

The process is repeated at the other end of the line, the

transit moved to the next station, and so on until the base

line at the other end of the property is in sight, and the

angles to both ends read from all the stations possible. This
will con.stitute the first set of field notes; the computations
are then made, using the azimuth and length of the base
line AB and carrying the calculations to the base line CD.
which, when computed, should agree with the azimuth and
distance originally determined by direct obsen-ation and
measurement. If the work does not check, a re-measure-

n

FIG. 1. TRIANGULATION STATION.

ment is necessaiy and new averages determined on both.

until the two agiee to within a limit to be detennined
by the engineer, dcijending wliolly on the accuracy of the

instruments and the care with which the operations have
been perfonned. Continual checking will be found neces-

sary, lasting over a period of months, until the system is

without errors. The stations of the .secondary system are

then located and set, as i-equired. The fundamental oi)era-

tion is based on the trigonometric rule that in any triangle

any two sides hear the same ratio as the sines of their oppo-
site angles. We have the known base from which to .start,

and the angle from each end to the third point. By applica-

tion of the above, the other two sides are determined. The
operation is continued throughout the series.

In choosing a zero for the system of coordinates, it is

always good practice to take a point well to the south and
west of the property, so that the latitude and longitude

differences for all points will be in the first quadrant^
that is, will all be north and east of the zero and pos.sess

the same sign, plus. There is no necessity for establishing

an actual station at the 00. as there is no occasion to use

it. In case the mining companies of an entire district wish

to use the same coordinates, which is very convenient and '

generally very much to be desired, the zero can just as

well be in the next county. The reason for insisting on
working in the first quadrant is the elimination of a pos-

sibility of eiTor by can-ying both plus and minus signs.

It simplifies the calculation.s, as latitude and longitude dif-

ferences are then added and subtracted directly, not alge-

braically. The lettering of coordinate lines is confusing
and should be avoided. If a point is referred to by its

coordinates, as for example.
106950.96 ;

108-376.42
it has but one mean-

ing, that is, 9650.96 ft. north and 8576.42 ft. east of the

jpj^ intersection. Before the system is used, all claim

cornej-s should be put in good condition, and given a
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FIG. DETAILS OF CONSTRUCTION OF STATION.

.serial number from one up to as high a number as there

are posts on the ))roperty. The next company can begin

with the last number and continue, so that there is but

one post with serial number 174, for example, in the dis-

trict. Two theodolites are then set up on adjacent stations,

and a rodmau instructed to hold his rod on a post, at the

same time showing the men at the instruments, by means

of chalk and slate, the serial number of the corner. The

point is read by each instrument, the angles repeated a

few times to insure against a mistake in reading; the rod-

man then is signaled 'all right' and moves to the next cor-

ner. At no time should a post be read from stations making

a triangle with an interior angle gi-eater than 120° nor less

than 30°. Our laws as to mineral ))atents are sadly in need

of revision before the members of the mining profession

can rely with any degree of certainty that there is abso-

lutely no question as to the correct position of a corner

and that there is available information on record that will

positively re-deteimine the position of a post in the event

of its removal. I hope these suggestions may be of some

use to engineers meeting with similar difficulties, and if

othei-s have found the same hopeless conditions, that steps

may be taken toward the setting and maintaining of a

higher standard of accuracy.
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Copper Production in Japan

By T. Haga

The copper production of Japan during 1910 amounted

to 83,495,170 kin,* valued at 26,426,320 yen.f It is the

principal mineral product of Japan, as its production is

the largest, excepting coal which is 25% of the total min-

eral production. Compared with the previous year, the

production shows an increase of 7,173,026 kin in quantity

and 1,890,070 yen in value, or 7.7%. The reason for this

increase is not the activity in the copper market, but the

growth of the mines, as well as the opening of new ones.

The Hidachi mine increased its production by 1,560,000 kin

;

the Ozarizawa, 950,000 ; the Furokura, 1,010,000 ; the Besshi,

590,000; the Kamaishi, 430,000; the Kunitomi, 400,000; the

Ashio, 370,000 kin. On the contrary, the Kosaka mine

showed a decrease of 300.000 kin; the Kano, 430,000; and

the Ani, 340,000 kin.

Among the leading copper mines, those which i>roduce

over 2,000,000 kin each are the Ashio. owned by Fnnikawa

Mining Co.; the Besshi, owned by Mr. Sumitomo; the

Kosaka, owned by Mr. Fujita; the Hidachi, owned by Mr.

Kuhara; the Ozarizawa and Furokura mines, owned by the

Furukawa Mining Co.; and the Ikuno mine, owned by

Mitsu Bishi Co.; they produced in 1910, 11,843,406, 11,132,-

371, 10,.560,.501, 8,059,013, 3,6.34,121, 2,302,595, and 2,2.59,-

154 kin respectively. Besides these, the ones which pro-

duce over 1,000,000 kin number 9, those which prod\ice

500,000 to 1,000,000 kin are 11, and there are many small

mines. The world's copper pi"oduction for 1909 was

834,940 long tons, of which the output of the United States

was 487,020 tons. The remainder, or 347,920 tons, was

produced by Mexico and 21 other countries, of which Japan

ranks fourth, with a production of 45,000 tons, or less than

one-tenth of that of the United States. Nevertheless copper

is the leading mineral export, 60,254,246 kin in quantity

and 21,176,119 yen in value. The total of mineral exports

for 1910 was 42,846,878 yen and imports 68,967,271 yen.

The excess of imports over exports was 26,120,393 yen, due

chiefly to the importation of steel and kerosene. It is a

matter of regret that the exportation of copper and coal

cannot counterbalance this. Though copper constitutes 50%
of the mineral exports of Japan, yet last year the imports

amounted to 538,443 yen in the fonn of bars, plates, wires,

and tubes. But it is a favorable indication that, notwith-

standing the demand for these articles yearly increases,

there is a tendency for their importation to decrease.

In regard to the destinations of the exports, America.

England, and Hongkong lead, and next come Glermany,

India, and France. Years ago, copper was exported prin-

cipally to other parts of the Orient, but since 1906 this ex-

portation has decreased, and at the same time the exports

to Europe and America have increased. In 1910 the total

exports to the Orient constituted 31% of the total, and on

the other hand, the total to Europe and America reached

65%, as shown by the following table

:

Quantity. Value.

Country. Kin. Yen.

United States 14,981,023 5,877,576

England 12,740,102 4,444,571

Hongkong 12,447,042 3,791,476

Germany 5,241,109 1,749,703

India 4,580,865 1,614,399

France 4,260,241 1,609,781

China 1,054,978 379,720

Italy 971,194 .318,568

Austria 634,119 209,175

Manchuria 186,266 67,405

Korea 97,058 35,812

Straits Settlement 87,610 27,511

Others 2,101,777 679,991

Since the Russo-Japanese war, the price of copper hat-

risen, and in 1907 in London standard copper advanced to

£107 Os. 8d. and electrolytic copper to over £116. During

the reaction the market sagged until it reached £52. Since

1908 various copper mines have suspended or been aban-

doned imtil 2600 properties were removed from the produc-

ing list. Since then thei-e has not been any notable rise in

the market and the larger mines have decreased their cost jf

production. Both in England and America steps have been

taken to regulate the production of copper, with the re-

sult that since October last tlie market has been beg^m to

improve and the Japanese prodncei-s are becoming more

hopeful.

In my opinion, the stai)le minerals, especially copper, in

Japan are produced at a high cost when compared witli

Europe and America, not to speak of inferiority in re-

sources, the utilization of machinery, and the application

of science. For example, in Japan there are few mine!>

which are great bonanzas like those of the United States.

Though the Besshi, Kosaka, and Kune mines have com-

paratively large veins, yet they are not remarkable. It is

tiiie that Japan is now utilizing machinerj- and the appli-

cations of science, but these ai-e still primitive. Only in

labor cost is Japan better situated than the countries of

Europe and America, but the constitution and character

of the labor is inferior. The cost of prevention of damage
from fume and mine-waters is high, and accordingly the

total cost is greater than in the United States. It is said

that in the United States costs range fropi 7 to 10c. per

pound. This being the case, in spite of the business de-

pression, America is not so gi-eatly affected. In Japan ap-

parently the only recourse is to decrease the cost of pro-

duction.

In conclusion, attention must Ik- drawn to the fact that

Japan is encouraging the manufacturing of articles of cop-

per. This is because the authorities are contriving to check

the importation of cop|)er wire, tubes, plates, and other

articles. At jjresent, the copper jiroduction in Europe and

America is gradually increasing, and the copper output of

Africa will be increased when the railway is completed.

This is a question woi-th the attention of the producers of

Japan. The Japanese, on the whole, are lacking in knowl-

edge of mining. Public ojjinion is hostile to a speculative

inclustry, such as mining. In consequence, the mining in-

dustry, in general, has been can-ied on by persons of no

credit and capital. So, although there are many possible

mines, they remain- unexploited because of the lack of re-

liable investors.

Total 59,383,384 20,805,718

•1 kln= l% lb.

tl yen= 49.8c.

The History of the Cyanide Process

By J. McCoMBiE

Although the cyanide process was bora in Glasgow, t

was cradled, reared, and brought to an advanced stage of

perfection at Karangahake. where it was in full operation

for nearly a year before its adoption anywhere else. To

the Crown Mines Co. belongs the credit for introducing

this process, in a practical way. to the mining world, early

in the year 1889, almost immediately after its development

by J. S. McArthur and his colleagues, R. W. and W. For-

rest. It was brought about in this way: Thomas Melville,

an old Auckland resident, floated the Crown Mines Co. in

Glasgow, and some of the ore which he took home for

flotation purposes was treated by the embryo cyanide pro-

cess with highly satisfactory results. AiTangements were

then entered into with the McArthur-Forrest company to

built a plant and treat Crown ore at the mine. Pursuant

to certain conditions a staff of hands was sent direct to

the mine from the experimental plant, Glasgow. The

members were: John McConnell, manager; Frederick

Smeaton, assayer; James Tegart, cyanider; William Demp-

ster, engineer; and Peter McFarlane, carpenter.

I give the names of these men here because there is a

strong disposition on the goldfields of the Auckland province

to belittle the pioneei-s in every branch of the gold-mining

industiy, and to relegate such men to obscurit/. Owing
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chiefly to want of g6od accommodation for the transport

of machinerj-, there was a long delay attendant upon the

completion of the treatment plant at the Crown mine, and
a small plant was erected in the Woodstock furnace-house,

in consequence. This plant comprised one breaker, one
Lamberton mill—dry-crushing—two vats, fitted with me-
chanical agitators, one stock solution vat, one sump vat, one
filter-press, and four small barrel towers, for precipitation

purposes.

Briefly, the process was fine gi-inding, agitation, filter-

pressing, and precipitation on zinc shavings. The first

parcel of ore dealt with was taken from the Maria vein in

the Kenilworth mine, of which I was then part owner, and
manager, and which is now included in the Talisman com-
pany's property. The plant was started early in the month
of June 1889, and I have now before me a copy of the first

treatment sheet:

VALUE OF ORE BEFORE TREATMENT.

Gold £4 Os. Od. per ton.

Silver £1 19s. Od. " "

Total value £5 19s. Od. " "

Recovery, gold 89.2 per cent.

Recovery, silver 70.9 " "

The strength of solution used was 0.5%, and the con-
sumption of cyanide was 4 lb. per ton of ore treated.

After a series of experiments with both wet and dry-
crushing, dry-crushing in Lamberton mills was decided
upon, and the ore was treated by upward percolation, wifh
subsequent water washes, pulled through each charge by
means of vacuum pumps. This simple process more than
realized expectations in the case of the Crown ore, and it

was generally adopted throughout the Dominion, where it

remained in use in a good many mills for several yeai-s.

As depth was attained in the mines the ore became more
refractory, resulting in a high percentage of soluble sul-

phates being formed in the drying furnaces, or kilns, and
the consumption of cyanide became a serious item in the
cost treatment. Then mill after mill went in for wet-crush-
ing, with dilute solution of cyanide in the mortar-boxes,
and the first man to give the new departure a practical
test, with 20 stamps, was H. H. Adams, at Waiorongamai.
Except in the case of the Crown Mines the system was not
continued, and the process gradually veered round to or-
dinary wet-crushing, amalgamation, concentration, and
hydraulic classification, in the order named, followed by
percolation for the sand, with agitation and decantation
for the slime.

This brings the history of ore treatment by the cyanide
process up to date, when decantation is being rapidly
superseded by filter-pressing, and a good many New Zealand
mills now hold a front rank position in the matter of ore
treatment. It seems strange, however, after trying so many
variations of the cyanide proces.s, that all have found it

necessary to return to the starting point, by adopting the
system first introduced at Karangaliake, in the year 1889,
by the patentees. Today the tendency is in the direction
of abolishing amalgamation and concentration, and in the
mill of the future there will only be one system of treat-
ment, which will be confined to the cyanide process through-
out, regardless of the character of the ore, provided it is all

ground to an impalpable paste and dealt with subsequently
by agitation and filter-pressing.—^lucfr^aH^; Herald.

Hidden Creek Mines

The Granby Consolidated Mining & Power Co. secured
an option on 75% of the stock of the Hidden Creek Copper
Co. last year, at ,$400,000, paying .$25,000 at the time the

option was taken. At a meeting held in Boston, June 15,

it was decided to carry out the terms of the option, and in

accordance therewith an additional payment of .$175,000 was
made June 10. The final i)ayment of .$200,000 is to be made
on December 15 of this year. M. K. Rodgers, of Seattle,

and associates, who had developed the mine to a considerable

extent, were the vendors. Since the date of the option the

Granby company has performed a large amount of work

on the property for the purpose of exploration and de-

velopment, and some of its engineers have estimated

6,000,000 tons of ore developed that will average 2% cop-
per, 30% iron, 35% sulphur, 28% silica, 9% lime, and 75c.

to $1 per ton in gold and silver. The mine is situated in

British Columbia, on Observatory inlet, about 100 miles

north of Prince Rupert. The Granby company now has

80% of the Hidden Creek stock, 5% of it having been
acquired by private purchase.

American Institute Meeting

The American Institute of Mining Engineers signalized

its fortieth anniversary and its one hundredth meeting by
convening at Glen Summit, in the heart of the anthracite

region, where the little group of pioneers first met and
formed the society. The three days technical session from
June 6 to 9 was spent in visiting the plants of nearby mining
and manufacturing companies during the day, while the

evenings were devoted to discussion of papers and social

gatherings. Some forty papers were presented and gave
rise to interesting discussions.

Cuban iron ores were discussed in a number of papers
that have already been printed and distributed. These in-

cluded : 'The Iron Ore Deposits of the Moa District, Oriente

Province, Island of Cubt,' by Jennings S. Cox, Jr.; 'Ex-

ploration of Cuban Iron Ore Deposits,' by Dwight E. Wood-
bridge; 'Characteristics and Origin of the Brown Iron Ores

of Camaguey and Moa, Cuba,' by Willard L. Cumings
and Benjamin L. Miller; 'Origin of the Iron Ores of Cen-

tral and Northeastern Cuba,' by C. K. Leith and W. J.

Mead; 'Occurrence, Origin, and Character of the Surficial

Iron Ores of Camaguey and Oriente Provinces, Cuba,' by
Arthur C. Spencer; 'The Mayari and Moa Iron Ore Deposits

in Cuba,' by C. Willard Hayes. Collectively these papei-s

form a symposium discussing many phases of the great

iron ore deposits that have recently been upsetting all calcu-

lations of iron ore reserves. These papers exemplify the

excellent work that the Institute is occasionally able to do

in bringing together a number of articles on the same topic

for discussion where a particularly well informed audience

is available. Oil and gas were represented by the

paper on 'The Caddo Oil and Gas Field, Louisiana,' by
Walter E. Hooper, already published in the Bulletin of the

Institute. This paper is a brief but particularly compre-

hensive account of the field near Shreveijort which has

attracted so much attention for the last two years. When
arrangements now under way for piping gas through Arkan-
sas and to St. Louis are completed, 125,000,000 eu. ft. per

day will be utilized.

Anthracite coal mining naturally came in for consider-

able attention. The papers presented were : 'The Prepara-

tion of Anthracite,' by Paul Stirling; 'The Storage of

Anthracite Coal,' by R. V. Norris; 'The Anthracite Board
of Conciliation,' by Samuel D. Warriner; 'Chamber Pillars

in Deep Anthracite Mines.' Anthracite mining is so special

an industry that to metal miners these papers have only

a general interest. Much useful data bearing on handling

and storing material in general is embodied in the paper

by Mr. Norris, and the problems of labor taken up by Mr.

Wan-iner are of universal interest. The success of the

Anthracite Board of Conciliation has been notable and the

plan evolved in that district is worthy of careful study

everywhere.

The iron industry and its development from 1871 to 1911

fonned the topic of an interesting summary of forty yeare

progress by John Birkinbine. The sintering of the fine iron

ores in the Dwight & Lloyd machine was described by
James Gayley, and J. J. Porter presented an admirable

study of the quantitative relation between the various fac-

tore affecting fuel economy in the bla.st-furnace. The dis-

cussion of W. H. Emmons' paper on the effect of mangan-
ese on secondary enrichment was continued by several mem-
bers; C. R. Keyes contributed a notable paper on the origin

of certain bonanza silver ores, and R. E. Hore discussed

the geology of the Cobalt district from recent studies.

J. J. Brown described a method of smelting in the lead-
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ore hearth which permits lowering of costs at the expense

of slightly decreased initial extraction, and C R. Keyes
described methods employed in the assay of ores high in

silver, while Edward Keller added to the discussion of the

sampling of anode copper. The mining costs in certain of

the mines at Park City were given in a valuable paper by

r. T. Williams. Concentrating tables have of late years

been the subject of much experiment, and S. A. Krom pro-

sented a description of a new diagonal-plane table which

has many interesting features. The mining laws of the

Dominion of Canada were the subject of a brief pajier by

J. M. Clark, to which the veteran Secretary added a dis-

cussion, together with a request for suggestions to Mr.
Clark, who had been appointed by the Dominion Govern-
ment to draft new mining laws. A detail of practical work
was given by A. T. Schwennesen, who described the con-

struction of a drafting table to be used in tracing through

opaque paper. The meeting was greatly enjoyed by the

members present, who highly commended the efforts made
by the local committee for the entertainment of their guests.

A Radiator for Platinum Crucibles

By W. M. Thornton, Jr.

The accompanying drawing illustrates a very simple

radiator for the evaporation of solutions to dryness in plat-

inum crucibles. P is the platinum crucible, held in posi-

tion by the Hoskins chemists' triangle M (a special nickel

alloy). The ends of the Hoskins triangle are cut off at

a point about midway their length and bent upward. The
Hoskins triangle is sui)ported by the walls of the nickel

crucible N at a height that will hold the platinum crucible

with its bottom and sides about equidistant from the bottom

and sides of the nickel crucible. The outer crucible is sup-

ported by a triangle of nickel wire, R, which in turn rest.«

upon a tripod, T, of iron (coated with aluminum i)aint).

By placing a small flame under the outer crucible the inner

crucible is uniformly heated by hot air, and its contents

can be rapidly brought to dryness without danger of spat-

tering. After the cessation of fumes the lid can be placed

RADIATOR FOR EVAPORATIONS.

on the nickel crucible and the itlatinum crucible baked at

an even and moderately high temperature if desired. The
apparatus in use by the author is constructed of a 'rein

nickel' crucible of 100 c.c. capacity and a lV2-in- Hoskins
triangle. These dimensions serve very well for platinum
crucibles of 20 or 25 c.c. capacity. The following advan-
tages are claimed for the apparatus

:

1. It can be readily constructed of materials obtainable
by any chemist at small cost.

2. Nickel serves as an excellent material for a radiator

because of its high conducting and radiating power. It is

also very resistant to burning and rusting; and, hence, is

very durable. The Hoskins triangle is made of a very re-

fractory alloy in which platinum vessels can be held and
lieated with impunity.

3. Since the shape of the 'rein nickel' crucible is approx-
imately the same as that of the ordinary platinum crucible,

all part.s of the latter can be supported equidistant from
the corresponding parts of the former, thus securing imi-

form heating.

The author has found the above form of radiator espe-

cially useful in the analysis of .some highly titaniferous

rocks from Nelson county, Virginia, in the laboratory of
the Virginia Geological Sun-ey. In separating the silica

at 100° C. the titanium always hydrolyzes in large meas-
ure and precipitates on the separated silica. When the

silica is subsequently determined by loss on evaporation

with hydrofluoric and sulphuric acids, there -is a consid-

erable amount of solid titanium sulphate remaining. In

conducting these evaporations on the hot plate, superheated

steam and other vapors accumulated below a solid cni.st

and much trouble was experienced on account of spatter-

ing. When the radiator was u.sed. however, and with

proper adjustment of the flame, spattering became a very

rare occurrence.

—

Journal of Industrial and Engineerinff

Chemistry,

Tin

Straits shipments for the first half of June were tele-

gra])liod on June 10 as 2300 tons, and for the whole montli

are estimated at 4700 tons. L. Vogelslein & Co. report

lliat the tin available for June delivery—New York—prom-

ises to l)e about 3-500 tons. As offerings of spot and June
are limited, indicating small stocks, June deliveries will

probably be in the neighborhood of 3000 tons—2000 tons

less for the month and for the six months than last year.

Assuming such to be the case, and allowing for the usual

European deliveries and Straits shipments as above, the

visible should about break even on June 30, that is, the

same stocks will exist at the end of June as at the begin-

ning, namely, 16,000 tons. This is the same quantity as

was on hand June 30, 1910. In other words, it has come
to this, that after a year of excited speculation based on

predicted shortage, the market is exactly where it started,

except in the matter of price.

An analysis of the situation shows small supplies in

America as given, and probably also at other points, stocks

having been attracted to London by the corner, and resting,

presumably, in the hands of the syndicate. With the dis-

apjiearance of the premium on spot, tlie market may be

regarded as again in a normal condition except for this

concentration of stocks, which, after all, is not an element

of weakness in view of the good demand likely to follow.

While prices are not low. tin is really in a stronger posi-

tion tlian statistics indicate, owing to the exhaustion of

invisible supplies. It is estimated that there are- really

5000 tons less tin in the world now than a year ago. Buy-

ing to replenish stocks will doubtless exhibit itself with

any further decline.

While the syndicate is generally supposed to have made
money, its profits are as yet tied up in unsold stocks. How
to harvest these profits is now the problem, a successful

solution of which necessitates marketing holdings at a high

price. Reference was previously made to the disastrous

res\dts following two preceding corners, but in regard to

them it should be borne in mind that in one case the Secre-

tan Syndicate failed, and in the other the panic in this

country, the absolute suspension of business here, and our

withdrawals of gold from all the world's markets, made a

continuance of high prices impossible. Neither contingency

threatens the present movement, and in view of the small

suyi]ilies and good demand, much lower prices can hardly

be looked for.
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Concentrates
Most of these are In reply to questions received by mall.

Our readers are Invited to ask questions and give Informa-
tion dealing with the practice of mining, milling, and smelting.

I
X coating steel or other furnaces, to render them fire-

jtroof, first brush over tlie brickwork to be covered with a
sf)lutioii made by boiling 1 i»ound each of silicate of soda
and alum, in 4 gallons of water, and follow immediately
with this composition: Silica, 50 parts; plastic flre-clay, 10
parts; ball clay. 3 parts. Mix well.

DOPE may be rendered fire-proof by the following solu-

tion
: Ammonium chloride (.sal ammoniac), 15 parts,

by weight; boracic acid, 6 parts; bora.x. 3; water. 100.
The articles are to be left in the solution, heated to 212°F.
for about three hours, then wrung out and dried. The
mixture costs about 5 cents per quart.

"W'ANADIUMISM is a disease which sometimes attacks
workmen in plants where vanadium is used, especially

in the trioxide form. The di.sea.«ie is marked by anemia, a

dry irritating cough, and inflammation of the eyes and
throat ; it often results in tuberculosis. It is best prevented
by protecting the workmen from dust by proper ventilation.

'T'lIE HOLDER of a bona fide mineral claim location
within a forest resen'e holds also the surface rights to

his claim, and these are not subject to rental to others by
the Forest Senice. If he wishes to exclude stock from his
claim he ha.« the right to fence it in. Stockmen have no
right to build fences across mineral claims, and the claim
owner can not be excluded from access to his claim.

/^ORKS may he made impervious, and at the same time
kept elastic, by saturating them with caoutchouc solu-

tion. Dissolve caoutchouc in benzine in the ratio of 1 part
of the former to 10 parts of the latter. Into this liquid
lay the corks to be impregnated and subject them to pres-
sure of 150 to ISO pounds by means of a force pump, so
that the liquid enters thoroughly. The corks thus treated
must next be exposed to a strong draught of air until all

trace of benzine has entirely evaporated and no more smell
is noticeable.

A LUMINUM and other metals may be rendered unalter-

able and inde.sti-uctible by water or atmospheric influences,

by applying the following coating: Dissolve, preferably
in an enameled vessel, 10 parts, by weight, of gum lac in

30 parts of liquid ammonia. Heat on the water bath for

about one hour and cool. The metal to be covered with
this varnish is carefully cleaned in potash, and, having
applied the vaniish, the article is placed in an oven, where
it is heated, during a certain time, at a suitable temperature

(about 1062°F.).

A VERY USEFUL and readily made Support for doing
hard soldering is composed of charcoal, a.sbestos, and

plaster of paris. The.se are powdered in equal parts, made
into a thick paste with water, and poured into a suitable

mold. When this mass has dried it is removed from mold
and a very thin cork plate is affixed on one surface by
means of thin glue. The mission of this plate is to receive

the i>oints of the wire clamps with which the articles to be
soldered are attached to the soldering block, the asbestos not

affording sufficient hold for them.

A CEMENT which is effective for cementing rubber to

iron and which is especially valuable for fastening rub-

ber bands to band-saw wheels is made as follows: Pow-
dered shellac, 1 part; strong ammonia, 10 parts. Put the

shellac in the ammonia and set it away in a tightly closed

jar for three or four weeks. By that time the mixture will

become a perfectly liquid transparent mass, and is ready
for use. When applied to rubber the ammonia softens it,

but it quickly evaporates, leaving the rubber in the same
condition as before. The shellac clings to the iron and
thus forms a firm bond between the iron and the rubber.

TRON PIPES may be cheaply protected from rust by the
use of enamel composed as follows : 130 parts powdered

crystal glass, 20^/2 parts soda, 12 parts boracic acid. These
substances, mixed in the most careful manner, are melted
together in crucibles, the mass is chilled and transformed
into a fine powder by crushing and grinding. The" iron
pipes are first cleaned in the usual manner by corroding,

dried, and then coated with a very dilute gum arable solu-

tion or any other gluing agent, and the powdered mass is

spread over them by means of a sieve. The objects thus
powdered are put in a room which is heated to 160°C. (to

drive out all moisture) and are heated to dark redness, at

which temperature the oxide coating melts.

PJ.RINDSTONES are occasionally harder on one side than
the other, causing the softer parts to wear away in

hollows. This renders grinding difficult and soon makes
the stone useless. The defect can be remedied completely

by means of boiled linseed oil. When the stone is thor-

oughly dry, the soft side is turned uppermost, and brushed

over with boiled oil, which sinks into the stone, until the

latter is saturated. The operation takes about three to

four hours in summer. As soon as the oil has dried, the

stone may be damped, and used without any further delay.

Unlike other similar remedies, this one does not prevent the

stone from biting properly in the oiled parts, and the life

of the stone is considerably lengthened, since it does not

have to be dressed so often.

OULPHURIC ACID can be made from the SO, in the

gases which escape from roasting and copper smelting

plants, and this is now done in some cases. The two prin-

cipal reasons that prevent its general adoption are, that,

except in very large plants, the manufacture of a by-prod-

uct, such as sulphuric acid, interferes with the regular

work of the plant and is often a source of more annoy-

ance than profit; and the escaping gases contain the SO,
in too dilute a form to be readily utilized in the making
of acid. If any considerable number of smelters engaged

in the manufacture of acid the increase of the present pro-

duction would be enormous, and it has been suggested to

utilize it in the convei-sion of phosphates into fertilizers.

By treating with the sulphuric acid the insoluble natural

phosphate may be converted into a soluble or superpho.s-

phate which is a valuable source of phosphoric acid in

agriculture.

A LUNITE is a hydrous sulphate of jiotash and aluminum.^ Attention of mining men was first attracted to it be-

cause of its accompanying the rich ore at Goldfield, Nevada.

Taking this as a clue, R. T. Hill located claims near Las

Vegas, and has carried on an active exploration for gold.

It is understood that low-grade ore has been found, thus

partly substantiating his theory, but as yet no rich ore hau

been uncovered. Lately the possible value of alunite as a

source of potash has been discussed, and it has even been

proposed to leach the Goldfield dumps. It is not impossible

that this may prove to be important. Alunite contains

11.4% potash, and veins 6 to 10 ft. thick are reported from
Sevier county, Utah. The mineral is hexagonal, occurring

in rhombohedrons, and also massive with a fibrous to granu-

lar structure. It has a conchoidal to splintery fracture,

vitreous lustre, and a hardness of 3.5 to 4, with a specific

gravity of 2.58 to 2.72. It is white, grayish, or reddish, and

has a white streak. It is infusible, but decre])itates before

the blowpipe. Prospectors would do well to look out for

the mineral. As the United States Geological Survey has a

special appropriation for investigating pota.sh minerals de-

terminations can doubtless be obtained by sending speci-

mens to the Director at W^ashington. Locate your claim

first, however, so as to avoid conflict in case of withdrawal

of the land. The material occurs in trachyte and allied

rocks and is believed to represent alteration of rocks by
sulphurous vapors. Make a lode location.
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Discussion
Readers of the Minino and Scientific Press are Invited to

use this department for the discussion of technical and other
matters pertaining to mining and metallurgy. The Editor
welcomes the expression of views contrary to his own, be-
lieving that careful criticism is more valuable than casual
compliment. Insertion of any contribution is determined by
Its probable Interest to the readers of this journal.

Direct Solar Observation
The Editor:

Sir—The article on surveying by E. R. Rice, in your

issue of April 22, as well as some previous articles on the

same subject, is of much interest. Mr. Rice's treatment of

the three-point problem reminds me that the United States

attempt to group all mines in a general rule-of-thumb

method in an e.xamination.

However, I am looking at Mr. Whitney's trouble from
a different viewpoint than is suggested in a previous paper

by C. S. Herzig. It was there stated that, in many ea.ses,

a valuation computed in an office from submitted assay

maps will give accurate and reliable results. In this re-

spect I disagree, personal investigation and a method of

sampling, depending on each individual ease, is, in my
opinion the crux and asset of a mine report, and I would

congratulate myself if in an office examination I came
within 25%, either way, of the results obtained from per-

sonally conducted sampling based upon a carefully con-

sidered program arranged to meet the individual case.

Not knowing the conditions, it is difficult to say under

^ar,f<^a^39- 1
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Special Correspondence

BLACK HILLS, SOUTH DAKOTA
Profitable Yeab for the Homestake.—Imperial and

Trojan Mills.—Castle Creek Dredge.—Test on
Zinc Ore.—Good Work at Wasp No. 2.—Fire Patrol
Cars.—^Mica Production.

On June 1 the Homestake entered upon a new fiscal year,
after closing one of the most productive years in its exist-

ence. During the past fiscal year the mine produced a
little less than six million dollars in gold. Dividends to
the amount of $1,330,400 were paid. The annual report
of the company is distributed about the middle of August,
and at that time all details will be available. The com-
pany suffered twice from fire within the past few days, the
first outbreak destroj-ing nearly $50,000 worth of hewed
timbers near Rochford. This was nearly all 11-in. flat

timber, ready for shipment to the mine. Indications are
that the fire was of incendiary origin. Fire threatened to

destroy the Old Abe hoist, but the Lead fire department
saved the plant from what seemed sure destruction. A
complete equipment for wireless telegraphy is being in-

stalled for the purpose of affording an independent line

of communication between the main office at Lead and the
hydro-electric power plant on the Spearfish, fifteen miles
distant. This is the first installation of its kind made in

the Black Hills.

The Imperial company is planning to start its wet-crush-
ing cyanide plant in the First ward of Deadwood. The
company's ore is now being shipped to the Lundberg, Dorr
& Wilson cyanide plant at Terry. The work of driving
from the bottom of the deep exploration shaft near the west
side of the Imperial ground is about to be resumed. Opera-
tions were suspended a short time ago, following a fire

which damaged station timbering and put the electric motor
for the ventilating service out of commission. The fire was
started by the motor burning out. The Trojan Mining Co.
mill is about ready to start the first section of 150 tons

daily capacity, and everj- effort is being made to have it in

operation early in July. Drifts are being nm to connect
the mill with the mine workings, and gasoline locomotives
will be used for hauling. All ore will be transported under
cover—either underground or under snow-sheds. Among
other improvements being made to the mill. Dorr classifiers

and pulp thickeners are being installed.

The dredge of the Castle Creek Hydraulic Gold Mining
Co. at Mystic, on Castle creek, was started in June. It is

being operated by the Steams-Roger Mfg. Co., of Denver,
the builders, who contracted to erect and successfully operate
the boat for thirty days. The hull is 102 ft. long and 30 ft.

wide. The housing gives an additional width of 4 ft. The
dredge will dig 35 ft. below water-line, the average ex-

treme depth to bedrock being 34.6 ft. The bucket-line

consists of 78 manganese steel-lipped buckets, each with a

capacity of 5 cu. ft. As the bucket-line is geared to make
a complete circuit in three minutes, 26 buckets will be dis-

charged per minute. At a point convenient to the C. B. &
Q. railway tracks, less than 200 yd. from the present loca-

tion of the dredge, is the power-house, enclosing four 100-

hp. boilers. Three of these will furnish ample steam to

generate 250 kw. required for the operation of the boat,

and the fourth will be held in resen-e. A 300-hp. 28 by 48
Corliss engine drives the generator.

The Deadwood Lead & Zinc Co. has just completed the

concentration of 15 tons of ore from the Dunn property, on
Spruce gulch. The ore was taken to the Safe Investment
mill, near Nemo. The product shows a good separation of
the lead-iron middling from the galena, and the problem
now is to secure a good separation of the zinc from the

iron. Samples of the middling will be sent to plants

equipped with Huff electrostatic machines, where a thorough

test will be made. 0. N. Brown, manager of the Dead-
wood company, is confident that a good separation of the

zinc and iron can be made in the Huff machines, and, if so.

Spruce gulch will be one of the biggest zinc mining camps
in the United States, as the orebody is of enormous pro-
portions, and hundreds of samples show it contains a fair
percentage of zinc and lead, with a little gold and silver.

The company has been financed by local capital entirely,
and some of the shrewdest mining men in the Black Hills
are heavily interested.

The Wasp No. 2 is again paying dividends. The new
mill was started the first of last December, the former plant
having been destroyed by fire several months previously.
Since starting, the capacity of the plant has been gradu-
ally worked up to 490 tons per day, and will probably re-
main close to that figure. The production for May was
$30,000, one-half of which was profit; mining, milling, and
general expenses amounting to $1 per ton. The ore is

mined in an open-cut, where it is shoveled into 4-ton skips
that dump into bins at the top of the mill. The mill con-
sists of a No. 5 Gates crusher, followed by two No. 1 crush-
ers of similar pattern, and four 14 by 36 rolls. The ore is

dry-crushed to 6 mesh, and given four to five days leaching
in cyanide solution. The tailing is shoveled out through
the bottom of the tanks and trammed to the dump. The
low operating cost at this mine is record-breaking. The
average bullion recovery lately has been around $2 per ton,

this showing a saving of 75% of the assay value of the
mill feed.

The district below Galena, and immediately adjacent to
it, is a busy one, with building operations in progress in

connection with the erection of plants and dwelling houses
to be used in the working of the Osterman-Danckwardt
smelter. All of the concrete retaining and foundation walls

for both the smelter plant and the Gilt Edge-Maid concen-
tration mill have been completed, and a large force of car-

penters is now engaged in framing the timbers for the

superstructure of these plants. In all there are about 60
men employed. The five dwelling houses being erected for

H. C. Osterman, Paul Danckwardt, and employees of the

company at a point a short distance up the creek from the

smelter site are well along. There has been some delay in

the work, owing to difficulty in getting prompt delivery of
material, but on the whole the work is progressing satis-

factorily and apparently there will be no trouble in getting

the smelter going by the end of July. The work at the

Gilt Edge mine, where N. Treweek, the superintendent, is

opening a 96-ft. vertical vein of pyritic ore in the old King
adit, is moving along smoothly, and undoubtedly the

slopes will be opened and the mine in shape to produce a
large tonnage by the time the smelter and concentrator are

completed.

Lawrence county is doing commendable work in road

building this year, the expenditure of the road fund at the

present time being arranged to make more permanent
roads and lessening grades. One of the most important

pieces of work is the constructing of a new road up Dead
Dog hill, between Deadwood and Portland. This will have

a maximum grade of 8% when completed, thus cutting out

one of the worst and most frequently used hills in the

county.

The Black Hills section has been exceptionally dry this

spring, the precipitation in June up to the 15th being 0.82

in. May was also unusually dry, and the result has been

a number of forest fires. The C. B. & Q. railway runs for

a hundred miles through the Hills, and its engines have

started a large number of fires. This railway has now put

on a number of fire- patrol cars ; a small car with gasoline

motive power, which follows a short distance behind each

train, and prevents many disastrous fires. The distance

from a good oilfield, is, it is stated, all that deters the rail-

road from immediately equipping all its engines for using

oil for fuel.

Mine No. 1, of the Westinghouse company, at Custer,

is now being operated to full capacity, producing 4000 lb.

of mica per week. The Westinghouse company is now
securing practically all of its mica from its properties in

the neighborhood of Custer, as this mica has been found

to be of an excellent grade for electrical work. The
Cuyahoga company is erecting a shaft-house and will sink
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a shaft 100 ft. this summer. Lumber is being manufac-

tured at the company's mill, on the property. ¥. A. Oira,

of Custer, is superintendent.

TORONTO, CANADA
Diamonds in British Columbia.—Geological Investiga-

tions.—Closing op Iron Mines.—Railroad at Porcu-

pine.—New York Attitude on Porcupine.—New
Handbook.

The recent discovery of diamonds in British Columbia
has been followed by another find of similar character in

a locality distant about forty miles from Sherbrooke.

Quebec. As in the former case the diamonds were found

to occur with chromite, and to make the discovery com-

mercially valuable some economical process for their ex-

traction must be discovered. The Canadian Geological

Sui'vey has been for some time experimenting with this

object in view. The perfecting of such a process would

not only result in the establishment of a Canadian industry,

but would give encouragement to chi-omite mining. R. A. A.

Johnston, mineralogist of the Survey, will shortly leave

for Germany to make further researches, taking with him
a number of samples of the Canadian diamonds. The most

important feature of the season's work of the Survey will

be the commencement of the geological mapping of a sec-

ond cross-section of the Rocky Mountains, following the

route of the Canadian Pacific railway, which will be en-

trusted to a party of eight geologists in charge of R. A.

Daly. It will probably require ten years to complete the

undertaking. The services of another prominent American
geologist, A. C. Lawson, have also been secured for the

season for investigations in the Lake Superior region.

The Moose Mountain iron mines at Sellwood, 25 miles

north of Sudbury, have been closed down for an indefinite

period on account of the over-production of iron ore, throw-

ing 250 men out of work. The company will proceed im-

mediately with the erection of its new concentrating plant,

to cost $300,000. The Canadian Government has issued an

order in council abolishing the royalty on gold extracted

from quartz in the Yukon Territory. This step was taken

in order to encourage an industry, which so far has made
such little progress that no royalty has yet been collected.

The laying of steel on the Porcupine branch of the Temis-
kaming & Northern Ontario railway has been completed,

and the road will be in iimning order by July 1 as promised.

It will be extended beyond Porcupine to the Pearl Lake
district to serve tlie Hollinger and other mines, the Timmins-
McMartin syndicate having agreed to finance the under-
taking by loaning the railway commission about $150,000.

Hydro-electric power fi-oni the Porcupine Power Co.'s plant

on the Mattagami has readied the Hollinger, and the com-
pany will shortly be in a position to supply other mines.

At the Hollinger over 200 ft. of driving has been done on
the 200-ft. level ; the vein is from 4 to 20 ft. in width. The
assays are reported as being variable, but showing in some
places high-grade ore of equal richness to that found on the

upper level. The Rea is working on the 200-ft. level and
the vein has been encountered in a cross-cut 14 ft. from the

shaft, wiiere it is considerably richer than on the surface.

The main shaft of the Dome Extension is down to 75 ft.

When the 100-ft. level is reached, a cross-cut will be run to

intersect the vein 30 ft. distant. This is 3() ft. wide on the
surface, with four lateral veins from one to three feet wide,
running parallel, and all carrying good milling ore. At tlie

Tisdale a new 9-ft. vein with good gold content has been
found. The Vipond has cut. on tlie 1000-ft. level, the long
high-grade ore-shoot that has been stripped for several
hundred feet on the surface. It is claimed that it carries

$40 per ton for a width of 3 ft. and .$12 per ton for two
feet on each side of the quart/. The sliareliolders of the
Swastika have ratified a bv-law increasing tlie capital from
$1,000,000 to $2,000,000.

"

M. W. Summerhayes has been
appointed manager. C. W. Geddes succeeds Mowry Bates
as manager of the Foley-O'Brien. W. L. Malcolnison, of
London, recently visited the Porcupine cam]! in tlie interest

of British investors. He was accompanied by H. B.

Pearson.

Porcupine is carrying a good deal of dead weight in the

New York mining share markets. Hostility to any mar-
ket developments is plainly apparent. The pi-ess* and the

Stock Exchange maintain a distinctly antagonistic attitude.

Nevertheless, most of the market activity is in the various

Porcupine issues. The camp is evidently winning the en-

dorsement of the best engineers who visit it, and enthusi-

astic friends of the new goldfleld claiin that all attempts

to smother it will in the end make so many more friends

for Porcupuie. While several properties now stand as

proved mines of size and merit, it is jilain to .see that

owners are, for the most part, endeavoring to discount and
capitalize the future and sell on that basis. There is a

well conducted press agent's campaign in full swing on the

Hollinger, evidently for market purposes. The Rea ha»
been attracting much attention and is now looked upon as

ranking with the Dome and the Hollinger. It has been

stated that recently the Consolidated Gold Fields of South
Africa saw fit to relinquish its holdings in this company.
It develops that such is not the fact, and while the Con-
solidated Gold Fields holdings in the company are not held

directly, it may be stated as a fact, tliat the Consolidated

Gold Fields has never sold any of its stock.

Porcupine promoters and prospectors are waiting now
for two things: the completion of the railroad, which is now
into Golden City with construction trains, and the cessa-

tion of the black fly, which for the next three or four weeks
makes life a burden for even the .seasoned traveler through

the bush and the muskeg. H. P. Davis has compiled a

handbook of Porcupine, containing statistic's and informa-

tion, an accurate map, an outline of the geology, and a de-

scription of the important properties developed up to date.

JOHANNESBURG, TRANSVAAL
Tentative Geologv on the Rand.—Unwise Exploration.

—Details of March Production.—Decrease in Re-

covery AND Increase in Working Cost.—Power

Production by Mines.—Details of Cost.

For some time past the opinion has been expre».sed here

that something should be done to obtain some reliable-

records of the training and fitness of engineers to report

upon mines and properties, either by Government licence

or otherwise. Here, as in other parts of the world, a far

too liberal use of the letters M.E. and C.E., a.s mentioned in

The Mining Magazine, is being made, and probably leads to

misunderstandings; as it is not generally known that they

only signify 'minmg engineer' or 'civil engineer' as the case

may be, and do not cam- with them any certificate of train-

ing or ability to give competent advice in either branch of

engineering. Even the local technical paper does not seem

to u.se much discrimination in the selection of its sources

of information, for in commenting upon some remark<

sent jjreviously, the local mining paper represents a map
recently published in that journal with accompanying sec-

tions showing reefs in an impossible position, as a 'tenta-

tive geological map.' When a map shows the Government

Reef overlying the generally accepted ec|uivalent of the

Main Reef Series, instead of underlying, as accepted by the

Government Geological Survey, the word 'tentative' scarcely

seems fit; especially as the author of the map also puts

forward the heterodox view that the banket reefs of the

Rand are of igneous origin. There has been a good deal

of 'tentative geology' on the Rand of late; more especially

during the last twelve months, and, strange as it may seem,

nearly all the leading mining liouses have been victimized

by these tentative g-eolngical ideas into the sjieiiding ot"

various sniiis in boring, and other exploration. These at-

temiits to discover Xew Hands, and duplicates of the Main
Reef Series, by the aid of hx'al caiiital having resulted in

complete failure, recouree is being had to London, and else-

where, to obtain more capital for the purpose of continu-

ing the search, and though the local attempts have failed,

there seems every prospect of this additional outside ca)>ilal
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being obtained. One perhaps cannot blame the leading
mining houses foi- spending money in prospecting where
the stakes are so high, even though only 'tentative' geoloo-i-

eal views are advanced to support the theory. But when the
views are proved by actual work to be wrong, it seems
scarcely fair to ask people thousands of miles away to tind

further capital to expend on what is generally regarded
here as a lost cause.

The Keef has not by any means obtained its highest out-
put of gold, however heavy, and in some respects unwieldy,
the lai-ge output has become. In April the average daily
production was valued at £90,395, as compared witli £88,-

962 in March, when the highest output of any previous
month was obtained, so that it seems clear that only the
shortness of the month prevented April showing anothor
record output. There never was a time, perhaps, when the
Rand had as mucli 'up its sleeve' in reserve as at present,
both in developed ore and milling and reduction plants,
awaiting labor and power to add their quota to the Rand gold
output. Of the four hundred idle stamps at the Randfontein
another hundred are soon to be dropped; and the City Deep
is threatening to at least treble its output as soon as the
necessary power can be obtained from the Victoria Falls
Power Co. The Brakpan company, too, is on the point of
entering the list of producers, while the Roodepoort United
and the Bantjes can easily add to their output; not to men-
tion the lleyer & Charleton mine, which will soon re-enter
the list of producing mines with an enlarged shaft and re-

juvenated reduction plant. The total gold output of the
Transvaal for the month of April, as declared by the
Chamber of Mines, was 667,714 oz. of fine gold, valued at

£2,836,267; the total decrease as compared with March be-

ing 83.51 or... of a value of £35,473. The outside districts,

it should be noticed, actually sliowed an increa.se over March
of 2475 o/., valued at £10,511, so that the actual decrease
on the Rand was 10,826 oz. The most noticeable features
were the return of the East Rand Proprietary Mines to the

top of the list ; the falling of the Crown Mines from fli-st

to third position ; and the improvement shown by the Nigel

mine in the Heidelburg district. It has already been stated

that an additional hundred stamjjs will soon be dropped
at Randfontein, an event whicli, when they get into full

swing, ought to place the Randfontein mine in the position

of premier gold producer of the world, with two hundred
stamps still in reserve. The April output was derived from
these sources: Mills, £1,7.50,044; lands, £1,033,949; and
miscellaneous sources, .£52,274; total, £2,836,267. In April
1909, the total value of the output was £2,496,078, so that

the increase cannot be said to have been at all startling or
in keeping with the rapid and continued increases earlier

made in these fields. But when we come to compare the

profits made some time ago, we find the least encouragement;
for in April 1909, with the output mentioned above, there

was a daily average gold production of £83,200, and a

daily average ])rofit of £30,200; while two years later the

average gold production has increased to £89,000, but the

daily average profit has only increased to £30,000. The e.v-

planation for this will be found in the fact that two years

ago the average yield per ton of ore crushed in the Rand
was 29s. per ton, and the average working cos't was 17s. 2d.

per ton : but for March, the last month for which the figures

are available, the total recovery per ton of rock milled was
27s. 7d., and the working costs 17s. lid., so that the recovery

per ton was Is. 5d. less, while the cost of working was 9d.

per ton more; a total difference of 2s. 2d. per ton, or half

a pennyweight on the wrong side.

Notwith.standing the fact that the R.nnd goldfield is \n-^-

eminently well placed, the mines being supplied by electric

power from the Victoria Falls Power Co., several of the

liirgest amalgamations, sucii as the East Rand Proprietary

Mines and the Randfontein, have decided to generate their

own power, and, where put into effect, the results have

proved satisfactory. Take, for instance, the experience of

the Randfontein Central property, consi.sting of five mines,

over a length of four miles. These five mines produce about

184,000 tons per month, the maximum load pxpected for all

purposes is estimated at 14,000 lip., while 10,000 lip. has

been provided. The steam-plant consists of 24 Babcock
& Wilcox land type of boiler, with a working pressure of
160 lb., fitted with mechanical stokers using dust coal, giv-
ing 11,500 B. t. u., costing 10s. 6d. per ton delivered into
bunkei-s. The generating plant consists of two 1000-kw.
sets, three 2000-kw. sets, and two 6000-kw. sets, all of them
Pai-sons multiple reaction type. The capital cost of the
whole installation was £312,000, or at the rate of £16 per
kilowatt of plant installed. In March, 5,085,420 units were
generated at a cost of 0.247d. per unit, the details of cost
being as follows: Coal, 0.153d. per unit; repairs and main-
tenance, 0.046; salaries and wages, 0.038; oil, waste, and
stoves, 0.003; and office and general, 10,007; total cost of
production being thus 0.247d. per unit.

LONDON
Coal Mines in Kent.—Numerous Seams Discovered.—

Effects on Railways.—Hulton Explosion.—An
Over-Worked Manager.—Selling Cornish Tin by

Metallic Content.

Development of the coal deposits in Kent continues to

be slow and. with the exception of that at Shakespeare
Cliff, the pits have not yet reached the seams. The great
hindrance to operations has been the large amount of water
in the overlying chalk and greensand, and it has been
necessary to jjrovide an effective pumping plant to cope
with it. The history of the exploitation of these deposits

forms a chapter of romance in connection with English

crown mines, south hand shaft.

mining. It is seventy years since coal was found across

the Channel, in France, and in 1852 the now celebrated

collieries at Courrieres, and Lens started operations. Shortly

afterwai'd Godwin Austen, a land-owner in Sussex, imder-

took exploratory work in southeastern England to prove

his theory that Ihe same geological formation as in France
would be found there. Murchison opposed the theoi'y, but

Prestwich was converted to it. Unfortunately none of the

borings made by Godwin Austen or by Henry Willett ever

struck any coal. The theory was revived in 1886 by Boyd
Dawkins, of Manchester, who persuaded Sir Edward Wat-
kin, then chairman of the South Eastern Railway, to con-

tinue sinking the shaft of the abandoned Channel Tunnel
works at Shakesijeare Cliff, Dover. In 1890 the boring

cut the first coal seam at 1125 ft. Then followed a long

period of financial and managerial entanglement. A split

took place in the control, and Arthur Burr left, to conduct

exploration work on his own account farther inland. He
has since carried things forward by the sheer force of his

own enthusiasm. Many bore-holes have been put down
between Dover, Canterbury, and Sandwich, and many seams

have been cut at depths of from 1400 to 2500 ft. The

latest discovery is a seam 13 ft. thick. The borings have

j)roved the existence of coal-land measuring 20 miles long

by 10 miles wide. Colliery .shafts have been sunk at Snow-
down and Tilmanstone, but at neither place has the coal

been reached so far, on account of delays due to scarcity
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of capital and the necessity of providing pumping plant.

The collieries are being well equipped. So far as can be

ascertained the coal seains promise to be not more diflficull

to work than those in Scotland, but the problem of making a

profit under the conditions ruling in Kent cannot be solved

in advance. At present coal is expensive in Kent, as it has

to be brought from South Wales or the North of England.

The Kent railways have to pay high prices for their coal,

and they are notorious for their inability to earn decent

dividends or to improve their roads and rolling stock. With

a cheap local supply of fuel operating costs would go down.

However, it is only to be expected that when the Kent col-

lieries start production, the coal producers that have hither-

to controlled the market will cut rates, a policy which will

be good for the community but not for the local collieries.

The energy of Mr. Burr is extraordinary, and though a

confirmed invalid, his enthusiasm is as great as ever.

Just before Christmas last a disastrous explosion oc-

curred at one of the Hulton collieries in Lancashire.- The
Chief Inspector of Mines, R. A. S. Redmayne, has just

issued a lengthy report on his investigations into the cause.

The 'Yard' seam, in which the explosion took place, is

notoriously gassy, and it has also the evil reputation of

having an unsafe roof. Mr. Redmayne is of opinion that

the explosion originated in a place where a gang of men
were clearing a fall of roof, and he considers it probable

that while they were doing so, there was another fall which

liberated much gas. Then, either the sudden increase in

gas overheated a lamp, or some of the falling material broke

a lamp. It will thus be seen that carelessness took no part

in the disaster, and that the stock story about a miner
opening a lamp to light his pipe is found, as usual, to be

unsubstantiated. But Mr. Redmayne animadverts on the

want of skilled supervision, and considers that the owners
are to blame for not giving Mr. Tonge, their manager, more
assistance. Mr. Tonge is not only managing director of a

company owning several collieries, but he is mining en-

gineer to the company as well, and also manager of each

individual colliery. This is too much work and responsi-

bility for one man. Probably the company will take the

hint and provide Mr. Tonge with the necessary skilled

assistance. An interesting description by W. A. Halton,

surgeon of the colliery, of the effects of the disaster, and
tlje rescue work done there, appeared in The British Medical
Journal for May 20.

The tin industry of Cornwall is being threatened with
another set-back, owing to the metal merchants wanting to

sell metallic tin by analysis. Unfortunately for Cornwall,
the controllers of the metal market are more interested in

the purer concentrate and metal produced from Malay and
Australian gravels. The 'black tin' sold fortnightly at

Redruth is by no means pure tin oxide, and the smelters

pay poor prices accordingly. The metal people want to

penalize metallic tin produced in Cornwall by £10 per ton
for every 1/2% impurity. It is perfectly well knoWn that

Cornish metal is not quite so pure as that which comes
from the Eastern gravels, and tin-plate makers would pre-
fer not to buy it at the same price as Eastern tin. The
Cornish smelters are up in arms and threaten to pay less

to the mines, the eventual sufferers, unless the latter can
pluck up courage and sell the concentrate in Germany,
where much better prices can be obtained.

KETCHIKAN, ALASKA
Developmknt Delated for Want of Capital.—Too Op-

timistic Promoters.—Waste of Capital.—Some
Promising Localities.

Very little prospecting has been carried on in this dis-

trict during the last few years, principally owing to want
of capital to develop the orebodies after having been dis-

covered. It is to be regretted that in many cases the pros-
pector has been holding his property at too high a figure,

and asking a large sum for the initial payment, when the
work done and the results hardly justify such a stiff price.

Still there are a number of prospects of merit that can be
had at reasonable figures. The favorable transportation

facilities, numerous water-powers, mild seasons, and un-

limited amount of timber everywhere should all tend to

attract mining investors to this district. It is admitted by

all who have examined this district that its greatest draw-

back has been the grass-root promoters, persons who have

misrepresented facts to investors of limited means, claiming

to have enough ore in sight to waiTant the construction of

tramways, bunkers, and other equipment necessary for

shipping or treating the ore. The outcome has in nearly

every instance been the same, when these improvements

have been made, the funds are gone and the stockholder is

still looking for returns; while if the same money had been

spent in developing the orebodies, a number of mines could

undoubtedly have been developed and funds could then be

easily raised to furnish the mines with proper equipment

for handling the ore.

At present two companies at least are doing first-class

development work, and it has already been proved that the

ore continues in depth and in some cases its value has in-

creased slightly. The prospector in the near future will

probably spend most of his time and energy prospecting

for gold. The most promising localities in this district, so

far as known, are in the vicinity of Dolomi, HoUis, Sea

Level, Helm Bay, and a strip bordering on Tongas Narrows.

A number of gold prospects at the places mentioned have

more or less development work already done and are worthy

of further investigation.

NEW YOEK
Unwarranted Quotations.—RELATrvE Earning Power of

Shares.—Ohio Copper and Other Companies.—Lead

Smelting Contracts.—^Appraisal op Copper Prop-

erties.—Testing Permanence at Cobalt.—Progress

at Porcupine.

Mining men, from prospectors to magnates, are perhaps

more governed by sentiment than men in other walks of

life, but that the power of such sentiment should prevail

when mining securities reach the share market and should

warp the attitude of the general public, seems improbable.

Yet there are some market anomalies wholly inexplicable

on any other hypothesis save that of sentiment. The cop-

per metal market and the factors important therein have

been analyzed and reanalyzed daily and weekly for months.

During the month of May, domestic deliveries made a sharp

increase. Stock piles have been low for months, and some

consumers have replenished. The quotations on copper

have advanced from 12 to 12%c., and there is much talk

of further advance and improved prospects for the next

quarter. Wiiile the bettered position of the metal is wholly

legitimate, some of the alleged consequences can hardly be

considered so. Amalgamated Copper has been moved from

61 to 70, a tremendous advance that cannot seriously be

based upon the fractional advance in metal prices. Amal-

gamated pays $2 per year with no prospects of immediate

increase, and sells at $70. Utah Copper pays $3 per year,

with every probability of a largely increased output in

the near future, yet it sells for $52. Nevada Consolidated

pays $1.50 per annum and sells for $21.50. The Amal-

gamated could double its dividend rate, and still the present

price would be too high. Nor is there anything in accumu-

lated earnings or future prospects to justify the present

market. Therefore, it must be sentiment. Issues such as

Kerr Lake and Goldfield Consolidated are held down to less

than 10% of the current price of Amalgamated, though

disbursing the same amount in dividends. The man who
sells Amalgamated and buys either of the two issues named,

would multiply his present income by more than eleven

limes: as against the $2 he would receive something moi*
than $22. The slight and recent improvement in copper is

pointed to, but no account is taken of the new production

to come from the investment of millions in the new low-

grade milling properties: Ray Consolidated, 100,000,000

lb. ; Inspiration, 50,000,000 lb.
:"

Braden Copper, 37,000,000

lb. ; Cerro de Pasco, 37.000.000 lb. : Miami, 28.000,000 lb. ; an

increase from Utah Copper of 65,000.000 lb.; with Cliino,

Mason Valley, and others not estimated. It is true that
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llie connection between Amalgamated and the International

Smelting & Retining Co. has been strengthened by the pur-

chase of the United Metals Selling Co., but the liabilities

for the purchase of the latter, as well as for the purchase

of the Butte copper properties of W. A. Clark, are still

outstanding. Amalgamated has a surplus of $18,452,392,

but this item alone cannot support the present price of the

stock.

Chino is arranging its final financing by a bond issue of

$2,500,000 of 6% ten-year gold bonds carrying the priv-

ilege of conversion into stock at $25 per share during any
time within five years after twelve months from the date

of issue.

The Calumet & Arizona has apparently benefited by the

absorption of the Superior & Pittsburg. The shares have
moved up some ten points, and it is taken as assured that

the company can continue its present rate of $1 quarterly

for some years to come. The Caliunet & Arizona has paid
to its shareholders just 100% on its present market price

of $60.50.

At the recent meeting of the Ohio Copper Co. all the

places on the board were filled by adherents of F. A. Heinze.

It is now said that there will be a change of control, and
that, as a matter of fact, all of the directors have signed

resignations and that a new board can be placed in charge
at any time. The Arizona Commercial and the Superior &
Boston are to erect a smelter for the joint use of the two
companies. A bond issue of $500,000 is said to have been
underwritten for the Superior & Boston, and nearly all

other preliminary negotiations have been completed. Ely
Central is to be sold by the receiver to pay accumulated
debts ; the shareholders who bought shares at from $4 down
will in all probability receive absolutely nothing.

The Hecla, of the Coeur d'Alene, and the Daly Judge
of Park City, Utah, have each made a contract with the

International Smelting & Refining Co. for the handling M
their lead ores. The International management first planned
a lead furnace to handle 250 tons per day. Now two fur-

naces are being constnicted with a total capacity of 500
tons daily. The contract with the two companies named,
the lead ores from the Utah Consolidated, and smaller lots

of custom ores will provide enough ore to operate this part

of the smelter at full capacity. The lead furnaces will be
blown-in some time in October.

J. R. Finlay, formerly general manager of the Goldfield

Consolidated, has been, chosen by the Board of Assessors

of the State of Michigan to examine 160 copper properties

in the Lake country. Mr. Finlay in doing this work will,

in a way, check over the results obtained by J. Parke
Channing, who made the apprai.sals for the Calumet &
Hecla merger. However, as Mr. Finlay is only allowed

sixty days to make his returns to the State board, it follows

that he can make little or no original and independent

examination, but will be forced to simply compile the data

gathered by his assistants. The work is in reality much
too important to be handled in so short a time in a manner
that is just either to the properties or to the examiners,

who must be responsible for the reports made. Mr. Finlay
has established headquarters in Houghton, and has a large

corps of men already at work underground.
Fred Hellman, of Leggett & Hellman, has taken direct

charge of the Wettlaufer property, South Lorrain, near
Cobalt, Ontario. The Wettlaufer is a Lewisohn property,

a subsidiary of the Silver Mines Exploration Co., and has
recently been placed on a dividend basis of 5% quarterly.

One of the very important undertakings in the mining
world is that of the Nipissing Mines Co., which has just

announced its intention to attempt to settle the much-mooted
question of Cobalt ores at depth. On vein No. 64, which
has already proved profitable to a depth of 245 ft., the

company is to sink to 1000 ft. with cross-cuts at each 100-

ft. level. Do the orebodies go down, has always been the

query in Cobalt. The uncertainty has made Cobalt stocks

the cheapest in the world in proportion to the dividends

returned. Notwithstanding the fact that Cobalt was and
is a poor man's camp, and has made such immense profits

in proportion to the sums invested in equipment, the lack

of proof of pemianence has held back the share market.
The railroad from Kelso into Porcupine is so far com-

pleted that a regular passenger schedule is now being main-
tained. A large number of prospectors, investors, pro-
moters, and brokers in New York are ready to go into the
new camp, and a revival of local interest is expected. For
the past six weeks the incipient Porcupine boom has been
losing ground rather than otherwise in New York. There
is no change of attitude on the part of the metropolitan
press, and so far as the great dailies are concerned, the
new mining camp is not on the map, but is obviously and
studiously ignored.

BLUEFIELDS, NICARAGUA
Cancellation of Concessions. —- Deitrick Concession

Abrogated.—Effect on District.—Sale of In-
terests.

About the end of last March a government decree ordered
that certain foreign concessions in Nicaragua should be con-
sidered by a mixed court, with a view to their abrogation.
Now the president of the Republic has issued a decree
declaring that the concession granted to James Deitrick,
December 18, 1902, covering mines and mineral deposits in

New Segovia and Jinotega, and that of December 6, 1907,
to R. J. Li; Villebeuve, covering the mineral zones and
abandoned mines of Bluefields and Prinzapulea, are abro-
gated. Three other concessions, covering steamship lines,

the rubber industry, and harbor work were abrogated at
the same time.

The concession granted to James Deitrick was subse-
quently acquired by the United States & Nicaragua Co.
This company built a hotel and purcliased steamers and
barges, but did practically nothing toward developing the
mineral resources of the concession, beyond taking in some

"
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General Mining News

ALASKA
The Innoko

Reports from Iditarod are to the effect that rich placer

ground has been discovered in an old creek channel near

Otter creek, by Chai'les Peterson and Elof Nelson.

Prince William Sound

A. K. Beatson developed the Bonanza mine, situated cu
Latouche island, at a cost of $105,000. He began opera-

tions in 1897, and later incorporated the Beatson Copper
Co. to take over the property. In the course of develoji-

ment there was opened a big tozinage of ore that sampled

10% copper, and it was demonstrated that a profit of 41/2

cents could be made on 9-cent copper at New York. The
mine was sold two years ago to the Guggenheims, by whom
it is being operated, with W. H. Seagrave as superin-

tendent.

The Commonwealth Mining & Development Co. has been

organized to take over and develop the lode claims located

on Mineral creek, near Valdez, by II. Coggeshall, Robert
Kernan, and Mrs. George Landon, who become stockhold

ers in the company. The claims are close to the Williams-
Gentzler group and are said to contain three veins in which
fair-grade ore is found. The Ellis Imperial property has
been equipped with an air-compres.sor, which is the first

in use in Valdez district. William Tliompson, Bert Ford,
William Wilson, and Sam Blum, in developing their lode

claims near Shoup bay, recently discovered ore, high-grade
specimens of which assayed nearly .f.500 per ton. The ore

occurs in a 3-ft. vein. The claims are in the vicinity i.f

the claims of the Shoup-Glacier M. Co., on which ore

has been found.

The Tanana

Rhoads & Hall, who have developed a quartz property
on Bedrock creek, a tributary of Cleary, have purchased
in San Francisco a Hendy 5-stamp mill, steam boiler, en-
gine, and other equipment, all of which have been shipped
to Fairbanks. Golden & Sherrard, mining near the head
of Cleary creek, sent about 60 tons of ore to the Chena
mill, the clean-up from which was gold bullion worth
$5000. Much of the development of lode claims is in the

vicinities of Cleary and Fairbanks creeks, which are from
18 to 20 miles out from the town of Fairbanks. The
Tanana Valley railroad, which extends from Fairbanks to

Goldstream and Cleary creek, was operated with difficulty

during March on account of the heavy fall of snow, drifted
by high winds.

ARIZONA
Cochise County

The production of blister copper at the Calumet & Ari-
zona smelter, at Douglas, during the first five months of
the year, was 9916 tons, which is 1163 tons less than for
the corresponding period of 1910. The Shattuck mines
of Bisbee have ceased operating, except with a small force
on development work. The larger force of 125 miners was
laid off.

The May output of copper at (he Coj)per Queen smel-
ter, Douglas, amounted to 9,543,779 lb. The ore from the
Copper Queen mines, at Bisbee, yielded 5,719,187 lb.; ore
and concentrate from Moctezuma mine and mill, at Naco-
zari, yielded 2,403,583 lb., while 1,421,009 lb. was produced
from custom ore. The Detroit Copper Co., operating its

mine and smelter at Morenci, produced for May 1,709,530
lb. copper. The Copper Queen mine and smelter, the Moc-
tezuma mines, and the Detroit mines and smelter are all
controlled by Phelps, Dodge & Co. of New York. It will
be seen, then, that the total production of copper during
May by these allied properties aggregating 11.253,309
pounds.

The Great Western Copper Co. expects to ship 1500 tons
of ore from the dump at the Mame shaft in the Courtland
district, to the El Paso smelter.

Gila County (Globe District)

The body of ore in the Inspiration group, near Miami,
as demonstrated by development work and churn-drill ex-

ploration, is estimated at 24.000,000 tons. This deposit ha:<

a width of 1400 ft. in the widest place, and a length of
3500 ft. It is announced tliat the Inspiration Copper Co.,

which owns the property, is to proceed now with the de-

signing and construction of a concentrating mill. The
work is in charge of Henry Krumb, consulting engineer,
and T. R. Drummond, the general superintendent.

Greenlee County
The pioduction of copper by the Shannon Copper Co.,

Clifton, amounted to 1,220,000 "lb. for May, and was 6,216,-

000 lb. for the first five months of 1911. It is claimed

the Shannon is producing copper at a cost of IIV4C. per
pound.

Some of the directors of the Arizona Copper Co. have
been looking over the property of the company at Clifton,

Metealf, and Morenci, and the proposal to erect a new
smelting plant probably will be decided at meetings soon
to be held at Edinburgh, Scotland. It is reported that

the company has acquired a site for the proposed smelter
on the west side of San Francisco river, three miles down-
stream from the old plant.

MouAVE County
The Cyclopic mines, in Union Basin district, which have

been in charge of S. C. Bagg for two years, are reported
sold to a company of Eastern people. The Union Basin
M. Co., owner of the Golconda mine, is mining zinc sul-

l)hide ore, running 64% zinc, on the 400-ft. level. The
company, according to the Kingman Miner, may be reor-

ganized for the puri)ose of accpiiring other properties in

the vicinity of the original mine. The properties are in

the Cerbat range, out 20 miles from Kingman, and are
mpnaged by John Boyle, Jr.

Yavapai County
The Climax M. Co. is developing its property, in tlie

Bradshaw mountains, 18 miles from Prescott, and operat-

ing a small mill. A recent clean-up, made after a 5-day!>

run, consisted of gold bullion worth $3500. There is said

to be plenty of ore exposed in drifts and stopes, and it

is probable that the mine will be worked on a larger

scale.

Tiie Cleopatra Copper Co., operating at Jei-ome, is ship-

ping 500 tons of copper sulphide ore to the smelter of
the Clara Consolidated company, at Swansea, iu Yuma
county. G. W. Hull and associates control the Cleopatra,

and it is said they have 2000 tons more ready to ship.

Edward Block, of Prescott, has sold a group of claims
in Copper Basin, on which there is a deposit of kaolin,

3 to 10 ft. wide, containing gold in profitable quantities. It

is announced that the purchaser is to erect a milling plant.

CALIFORNIA
Oil Output fob May

The gross production of oil for May of all the districts

of the State was 7,099,449 bbl. ; field consumption during
the month, 394,190 bbl.; leaving a net production of 6,705,-

259 bbl., a daily net average of 216,300 bbl. The follow-
ing table shows the net output in barrels by districts:

Districts. May. April.

Coalinga 1 ..542.292 1,382,770
Kern River 1,093,710 1,076,000

McKittrick 399,242 419.300

Midway 1,667,631 1,677.700

Maricopa 380,141 389,380
Whittier-Coyotes 94.151 93,941
Salt Lake 230,000 237,325
Fullerton 561,105 476,045
Ventura 32,553 37,601
Los Angeles City 36,800 36,500
Newhall 12,109 11,240
Santa Maria, Lompoc. . 650.000 699.916
Summerland 5,525 5,410

Total net production. 6.705,259 6,544,12s
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Amador Couxty

( Special Correspondence.)—The Alpine M. Co., operat-

ing at Plymouth, has cleaned out artd partly retimbered

the 600-ft. shaft, which is now in good condition from
the collar to the lowest station. The company has leased

for two months the Levaggi mill, which is to be operated

for the purpose of making a number of tests on ore from
the lowest workings. If the results of such tests warrant
doing so, a 20-stamp mill will be built. F. Henry, the

superintendent, is away for two months, and John L. Heni-y.

tlie general manager, is in direct charge.

Plymouth, June 15.

The report of the Lincoln Con. M. Co., from March
15 to J«ine 15, 1911, shows that the work on the 500-ft.

level comprised the extension of the west cross-cut 442 ft.

and the driving of the north drift 209 ft.; work on tlie

SOO-ft. level consisted in re-opening tlie old south drift

and extending it 60 ft. in ore as.saying .$6.40 to $22.40 per
ton. It is also noted that on the 1200-ft. level a west

cross-cut is being driven in gi-eenstojie for the purpose
of opening the vein that was reached on the 500-ft. level;

this cross-cutting has been advanced 500 ft., and the vein

is estimated to be 250 ft. ahead. During the quarter the

company has expended $13,928 for labor, supplies, office

expenses, fuel, freight, and power. The i>roperty is at

Sutter Creek.

Kebx Cot7NTy

The Butte mine, at Randsburg, is producing regularly

under direction of Edward Shipsey, who is taking ore froi.i

the .50, 109, and ]&5-ft. levels, "a 95-ft. raise has been

driven from the 1.50-ft. drift on the 165-ft. level.

Mariposa County

The Oro Rico Mines Co., controlled by J. C. Wilson of

San Francisco, and his associates, has had the Oro Rico

mine under development during the last two years, and it

is estimated that there is now 125,000 tons of ore blocked

out, of an average value of .$8 per ton. The ore consists

principally of quartz, containing free gold, and sulphide

material carrying silver, gold, and copper. The gold con-

tent represents about one-half of the value of tlie ore, the

silver and copper the other half. The developmnt com-

prises a 600-ft. cross-cut by which the vein is tai)pe(l at a

depth of 320 ft., about 1000 ft. of drifts, and a 3()0-ft.

winze, the latter having been sunk in ore on the main west

drift. Stations Xo. 1, 2, 3, and 4 arc established in the

winze, and a level has been driven on the vein from each

station ; and in the slopes of this part of the mine is

where the principal ore reserves are developed. The ort;

is rai.sed to the main level by an electric liofst. set at the

collar of the winze. The vein has a width of about 7 ft.

The mine is situated in the vicinity of ("oulterville. and is

about 20 miles from the Yosemite Valley railroad. The

20-stamp mill, being built at the mine, is to be completed

and ready to operate by August 25. It is being bnilt by

the .losliua llendy Iron Works, and will have amalgamat-

ing plates and Deister tables. Electric power is supiilied

by the Pacific Gas & Electric Co. The Oro Rico was worked

to some extent before this company acquired it. The hold-

ings extend about two miles on the strike of the ininer.il

zone, which is a part of the Mother Ijode. The work is

under the direction of Fred McMillan, consulting engineer.

The Original M. & M. Co.. the stockholders in wliidi

are Merced people, recently shipped 23 tons of ore to

the Selby smelter that sampled .$62.00 gold and .53c. silver

jier ton. the gross proceeds being $1232; the net returns

to the company amounted to $1091. The ore shipped was

mined in the course of development, and was sent as a

test. There is estimated to be 250 tons on the dump that

will aiway $40 to $.50 per ton. and other shipments are to

be made. This mine, known as the Original, is situated

on the Merced river, close to VA Portal, and is on the

same lode as is the Ilite Cove mine, which is on tlie lino

between Merced and Mariposa counties, (i. AV. EngleliofF

is in charge of the property.

Nkvada Cocktv

The Gold Canon mine and 5-stanip mill are now being

operated by pei-sons who have it under a bond. Develop-
ment has been in progress since last fall. The water is

being pumped out of the shaft to pennit miners to work
below the adit-level.

Plumas County

The Mother Lode Mining & Reduction Co. has built a

crushing mill and cyanide plant of 150 tons capacity which
is to be operated on tailing from the Crescent and Green
Mountain mines, in Indian valley. The Dixie Queen mine,
situated on Round lake, out from Johnsville, is now in

operation, with W. T. Young in charge. G. McGee has
commenced work for the season on the Salmon Lake mine.

Shasta County

The case of the Shasta county farmers against the Bala-
klala Con. Copper Co., relative to alleged injury to vegeta-

tion by smelter fume, came up June 20 in the United States

Circuit Court, at San Francisco, and in accordance with a

stipulation agreed to by attorneys for the litigants, an
order was made by Judge Morrow to the effect that the de-

fendant's smelter at Coram shall be closed down indefinitely

before July 25, 1911, and that the company shall pay $4000
to (ilaintiffs to reimburse them for money spent in having
analyses and investigations made. Between now and July

25 the company can smelt the 10,000 tons of ore stored

at its plant. The stipulation also provides that the con-

tempt cases pending against the company shall be dis-

missed.

The Big Seven Con. Gold M. Co., controlled by H. D.
Staley and associates, is operating the ITncle Sam mine, on
Scpiaw creek, 8 miles from Redding, with a force of 25
men. Three air-drills are in use in the mine. The 10-stamp

mill has been in operation since February, crushing 20

tons of ore per day, the gold and silver being recovered

on amalgamating plates and in the concentrate saved on

the tables. It is claimed 90% of the assay value of the

ore is extracted. This company does not own the Uncle

Sam, but is working it under lease.

Sierra County

The Tiglitiier mine, at Alleghany, owned by H. L. John-

son, by whom it has been worked during the last ten years,

is under option to J. M. O'Brien of San Francisco, who
lias placed C. C. Derby and L. N. W^agner of the latter

place in charge of the property. They are to explore,

])rospect. and sample the mine thoroughly during the term

of the option. In order to facilitate such work Mr. O'Brien

has purchased an air-compressor, power drills, electric

motoi's, and other equipment, which were hauled from
Xevada City to the mine last week and are being put in

position for work. The air-compressor is to be driven by
power transmitted to the mine from the plant of the

Middle Y'uba Hydro- Electric Power Co. The ore-shoot of

the Tight ner has been productive to a depth of 125 ft.,

and a long adit is being driven to tap this shoot at a

depth of 600 feet.

The Monte Cristo gravel mines, near Downieville, are

yielding gold at the rate of nearly $1000 per day. The

channel is being worked to a width of 45 ft., and has been

prospected and proved to a width of 60 ft. without reach-

ing either rim. The Electric Separating Co.. having a

working bond on the Omega gravel mine, between Mountain

House and Forest, has 28 men at work, mining gold-bear-

ing gravel from the channel and running it through the

mill. The coarse gold is saved by amalgamation and sluic-

ing, the fine gold being recovered by electric separators.

The gravel is cemented and requires crushing.

Tuolumne County

(Spcial Correspondence.) — Litigation over the Iron

Spring mine has ended and the develo])inent of the prop-

erty, which is owned by Ben Dannert and D. J. Sutton,

will be resumed. About 25 men are employed in develop-

ment work at the Tarantula mine, operated by the United

Gold Mining & Milling Co. New hoisting equipment and

self-dumping skip have been provided. The Wickliam

mine, near the Rawhide, owned by W. P. Houston and G.

V. Snow, has been bonded to Bruce and Nelson, who will

retimber the shaft and resume development. The crushing



862 MINING AND SCIENTIFIC PRESS June 24, 1911

plant at the Maddox mine, consisting of 5 stamps and a

Huntington mill, was destroyed by fire. A new mill will

be erected. The fire did not stop, however, the underground
work, in which 12 men are engaged. The mine is owned
and operated by the Phoenix Lake Mining Co. It is an-
nomiced that the Santa Ysabel mine will be further devel-

oped. Six bars of gold, worth $16,000, the result of a
clean-up at the New Albany mine, after a 20-day run,
were sent to the mint this week. The property is owned
by the United Mines Corporation, but for the last few
weeks has been worked under direction of J. L. Gibbs,
representing creditors to whom the mining company was
indebted. It is understood that the gold taken out is suflS-

cient to pay these claims.

Tuolumne, June 15.

COLORADO
Boulder County

The Colorado-Arizona Mines Co., owner of the Cash-
Rebecca mine at Magnolia, has had a force of 12 to 15
men at work for l8 months, and during that time has
built an electric-power plant, laid 4000 ft. of pipe for a
water sj'stem, retimbered the mine shaft, and partly re-

modeled the mill and cyanide plant. Frank Leonard is in

charge of the property.

Clear Creek County

(Special Correspondence.)—It is reported that the Cen-
tennial mine, on Leavenworth mountain, has been sold to

New York investors for $125,000, by David Kennedy, t'le

owner, who is in the East to close the deal. The Wide West
mine, an old-time producer, has been taken under long-
time lease by J. A. Noone. Operations were started last

week and driving is in progress on a streak of carbonatt;
ore assaying 475 oz. silver per ton.

Georgetown, June 17.

Lake County (Leadville)

The Yak tunnel, which cuts through the district fron.
California gulch to the head of Big Evans gulch, is be-
coming a great factor in the development and extraction
of ore. The Yak company is mining in Dollie B., Resur-
rection, Silver Cord, and White Cap ground, all tributarj-

to this tunnel, and about 25 sets of lessees are working
in properties along its course, many of them on mines
in the vicinity of Big Evans. The ore sent out through
this tunnel in the month of May amounted to 10,000
tons, which includes that shipped by lessees. It is

claimed that $100,000 has been spent by lessees in develop-
ing ground tributai-y to this great haulage-way since
the beginning of this year. Important work is being done
on leased ground at tlie Resurrection and Sedalia unnes.
Included in this is the driving in progress from the Ret-ur-
rection shaft No. 2, which is below the Yak level and is

intended to tap the orebodies in the Diamond mine, sup-
posed to contain sulphide ore of good grade. C. A. Ed-
wards and associates, lessees on ground of the Seneca M.
Co., using the Anderson shaft, have found a body of car-
bonate of zinc in a winze on the lowest level.

The Luema Mining Co. has sunk its Valley shaft to a
depth of 600 ft. and has cut out stations at 500 and 600 ft.,

from which cross-cuts have been driven to the vein. It
has been demonstrated by this work that the vein and ore
are practically the same at 500 and 600-ft. depths as
exists on the higher levels. The property is on South
Evans gulch, and the Valley vein consists of a fissure in
granite. This fissure has been opened for a length of 1800
ft. on the Cleveland group, lying to the south, and devel-
opment in progress on the Silver Spoon group, to the north,
is for the purpose of mining on the same fissure. The ore
developed on the Cleveland runs high in gold, and is ac-
companied by some silver and copper of value.
The zinc ore being shipped from Leadville to Eastern

smelters amounts to 500 tons per day. The number of
zmc-producing mines is increasing in the district, and S.
D. Nicholson, who has charge of the Wolftone, Henrietta,
and Maid of Erin mines, is quoted as predicting a further
mcrease in the production of zinc ores. The Little Pitts-

burg mine, being operated by H. M. Hoflfer and associates,

is again a producer of zinc carbonate ore.

Ouray County
The Grizzly Bear mining claims have been sold to the

Gold Trio Mines Co., by which further development work
is to be done. The Humboldt group of 16 patented claims,
near Sneffels, belongs to John B. Farish and associates.

The claims were located in 1879, and later were developed
and made productive. Since 1893 the property has been
idle. There is said to be ore on the dumps that could b«
handled now at a profit, and in the stopes and levels it is

claimed there are 50,000 tons of ore that will sample $20
per ton. The mine is being examined and sampled by Fred
G. Farish. It is on the trail which leads from "Sneflfels

to Savage basin.

Summit County
The company which has driven the King Solomon cross-

cut a distance of nearly 5000 ft., at Frisco, has shipped a
carload of ore taken from No. 11 vein, intersected by the
cross-cut, the smelter returns for which showed an average
value of $36 per ton. This vein contains 2 ft. of ore, the
principal metals in it being silver, lead, and copper. A
narrow vein, close to No. 11, and parallel to it, has been
opened, which is said to contain a streak of ore assaying
about 18 oz. gold per ton.

The Wilson mine and mill, at Kokomo, are in operation
under direction of H. M. Shepherd. The product of the
mill is a concentrate. The Kokomo Metals Co. has built

a mill which is ready to be operated. This company has
developed in its mine a sufficient tonnage of lead-zinc
ore to keep the mill supplied for some time. The prop-
erty is on Elk mountain.

Teller County (Cripple Creek)

The 16 sets of lessees at work on the Isabella mines. Bull
hill, are mining and shipping 10 to 12 cars of ore per
week. Tlie greater part of this is hoisted 'from the Lee
shaft. A rich shoot of ore on the Buena Vista vein, at
the 600-ft. level, is said to be 12 to 14 ft. wide, the ore
being high grade. A carload of ore per day is being
shipped from the Frank Caley lease on the Jerry Johnson
group. Ironclad hill. Jack Gaflfney and partners, sul)-

lessees on the same property, are now able to ship an occa-
sional car of ore that runs $30 to $40 per ton. The Index
Development & Leasing Co. is mining ore at the 500-ft.
level of the Index mine. Gold hill, that samples about $35
per ton. Two carloads of ore were shipped recently.

IDAHO
Lemhi County

The Pittsburg-Idaho company, operator of the lead-silver

mine at Gilmore, is shipping to Salt Lake City smelters
120 tons of ore daily. New steam boilers were recently
put in place, and the company now has suflScient power to
enable it to increase its force in development and pro-
duction. The 400-ft. shaft, sunk from an adit, is being
made deeper, and an inclined winze is being driven from
the 400-ft. level to facilitate development work. Good
ore has also been found in driving the Silver Dollar adit

to the same vein 2000 ft. from the main workings. The
ore in this mine occurs in short, thick shoots. Two parallel

shoots, found on the 300-ft. level, were 200 ft. in length
and 3 to 25 ft. in width, the ore sampling about 35% lead
and 15 oz. silver per ton. These orebodies occur in a
fissure in blue limestone. Gilmore is now reached by the
Pittsburg & Gilmore railroad.

Shoshone County
The Coeur d'Alene North Fork M. & S. Co., which is

operating in the Murray district, is mining ore regularly
from stopes on the 800 and 1400-ft. levels, and concentrat-
ing about 200 tons of ore per day. The 1400-ft. level is

that connected with the No. 3 cross-cut, driven 2300 ft.

from Pritchard creek to the Monarch vein, cutting the
latter at a depth of 1400 ft. These workings are con-
nected with those above by an 800-ft. raise. The ores con-
sist of sulphide of iron, containing lead and silver, with
some zinc.
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ILLINOIS
(Special Correspondence.)—The legislature, which has

just adjourned, made the following annual appropriation
for support of the State Geological Survey : Regular sup-
port, $25,000; sur\ey and study of overflowed lands, $7500;
preparing and engraving illustrations and maps, $2500; in-

vestigations of the coal mining industry and of coal waste
with the Department of Mining at the University and the

U. S. Bureau of Mines, $4500.

Springfield, June 12.

MICHIGAN
Houghton County

The May operations of the Wolverine Mining Co. may
be summarized as follows: Ore hoisted, 36,168 tons; ore

crushed, 34,944 tons; mineral recovered, 513 tons; yield of
copper per ton of ore, 29.36 lb., which is an increase

of about 2 lb. over the extraction made in April.

MONTANA
Lincoln County .

(Special Correspondence.)—The chum-drill to be used in

prospecting 400 acres of Libby creek placer ground, before
deciding to build a dredge, has arrived, and the work is

to be undertaken by T. Y. Ownby and G. F. Hinton, who
represent Colorado and Eastern people. Tests will be made
in order to estimate the value of the ground and determine
its depth. The Silver Cable mine, owned by James T. Hartt,
has been examined in the interest of persons who are figur-

ing on acquiring the property. It is situated 23 miles
south of Libby, and was considerably developed and
equipped with a small mill a few years ago. It is said to

have a 4-ft. vein of silver-lead ore.

Libby, June 15.

SiLVERBOw County
Tlie Original mine, one of the former Clark properties,

is being developed by. the Anaconda company. The 2400-

£t. shaft is to be sunk to a depth of 2800 ft. The Tuolumne
company has opened a body of good ore on the 1400-ft.

level. When the south vein on the 1600-ft. level was
reached, there was found a body of ore running from 5
to 12% copper. But it was discovered that the miners
were in the High Ore mine, and in order to prove the

ground, the Tuolumne people started to raise to the 1400-

ft. level and cut the south vein. Where it was opened
was 170 ft. nearer tlie shaft than on the 1600-ft. level,

proving that they were in their own ground. Now, in

order to further explore the ground, the company is rais-

ing to the 1200-ft. level.

NEVADA
Esmeralda County

The explosion of a charge of powder in a nii.ssed hole

while miners were drilling in the Valcalde tunnel of the

Pitt.sburg-Silver Peak mines, near Blair, on June 15, re-

sulted in the in.stant death of Joe Bnsto, and the serious

injury of C. Gasparovich, Walter Ward, and Robert Peter-

son.

Eureka County

The Eureka & Palisade railroad, sold la.st winter at fore-

closure .sale to Geo. W. Heintz of the United States S. R.

& M. Co., has been redeemed by George Whittell, of San
Francisco, one of the stockholders, who is reported to have

stated that the washed-out sections of the road would be

rebuilt. This work will require the grading and building

of about 10 miles of road.

Lincoln County

The Mendha-Nevada M. Co., having a developed mine at

Pioche, has shipped about 6000 tons of ore to the Salt

I>ake valley smelters, that sampled $.30 per ton, and is now
making plans for a mill (o be built this summer. A lot

of 11 tons of Mendha ore was concentrated at the ratio

of a little over 3 tons to 1 by the General Engineering Co.,

Salt Lake City, the resulting concentrate assaying 0..'59 oz.

gold and 25.8 oz. silver per ton, and 34% lead, 12% iron,

and 23% silica. The result of cyanide tests made on the

vanner tailing showed that this material was amenable to

cyanidation, that the consumption of cyanide was 1.8 lb.

per ton of pulp, and that 18 hours agitation was sufficient in

practice. The cyanide test showed the extraction of gold

was 41.8%, and that of silver 14.8% of the content of
the head sample. The concentration test showed a recovery

of $10.35 per ton of crude ore, and the saving of $14.58

per ton by concentration and cyanidation.

Lyon County

The Nevada Douglas Copper Co., for which Duncan
MacVichie is consulting engineer, is having its mines in

Yerington district put in such condition as will make it

practicable to mine a large tonnage of ore in an economical

manner. The mine work is in direct charge of A. A.
Arentz, "^whose development in the southern part of the

Ludwig group has resulted in exposing bodies of ore of

smelting grade not hitherto included in the ore reserves.

This ore runs 6 to 9% copper. The second, third, fourth,

fifth, and sixth stations of the Ludwig shaft are in good
order and ready for active mining.

Nye County

The Tonopah Extension M. Co. mined and treated 4100

tons of ore during May, extracted 93% of its gold and
silver content, the output for the month being 38351^ lb.

of buUioij, valued at $42,000. The mill work at this prop-

erty was well described by John G. Kirchen in an article

published in the Mining and Scientific Press of April 9,

1910.

The Round Mountain M. Co. is building a new mill

which is expected to be finished in July. Meanwhile, the

old mill is operating and turning out $30,000 to $40,000

per month in bullion.

Storey County (Virginia City)

The north drift No. 3, on the 2400-ft. level of the Mex-
ican mine has been driven to the south line of the Union
Con. mine, the face of the drift being in ore that assays

$11.35 per ton. It is stated that the north drift, on the

2500-ft. level is being advanced in ore toward the Union
Con. ground, which is to be developed through those two

levels on the Mexican. Ore hoisted from the Mexican for

the week ended June 17 amounted to 375 mine-cars, of

the value of $21,194. Of this, 63 cars, averaging $66.62

per ton, were taken from the 2300-ft. level; 78 cars run-

ning $5, and 74 cars at $27.08 per ton came from the 2400-

ft. level; 39 cars, assaying $107.61, 106 cars running $92.60,

15 cars at $39.40 were taken from the 2500-ft. level.

The week's output at the Ophir was 275 mine-cars of ore,

estimated at 248 tons, of an average value of $45.74; this

was taken from the Hardy vein, on the 2100-ft. level. The
work at the Con. Virginia consisted in driving on the 2550-

ft. level, timbering on the 2450, and repairing on the 1750.

No sloping was done.

Ward shaft work consisted in building the concrete bulk-

head in the Gold hill drainage-level at 2000 ft., not yet

completed; doing diamond-drill prospecting on the 2450-ft.

level, and driving at the 2000-ft. level toward Julia ground.

The Yellow Jacket mill was operated on dump ore. Dur-

ing the week ended June 17 the Mexican shipped 4 cars

of first-grade ore to the smelter; the Ophir shipped one

car of concentrate to the smelter, and 340 tons of ore to

the Kinkead mill.

NEW MEXICO
Grant County

The stockliolders of the Chino Copper Co. are to meet

June 30 to act upon the proposal of the directors to issue

bonds in the amount of $2,500,000. If this bond issue

shall be authorized, all stockholders of record June 20

are to be entitled to subscribe pro rata on the basis of

one bond of .$500 for each 140 shares held. It is announced

by Charles M. MacNeill, president of the company, that

development work at the mines has resulted in such an

increase of available ore as to warrant the increase in the

capacity of the concentrator, now under construction, from
3000 to' 5000 tons per day.

Socorro County

(Special Correspondence.)—The ore mined and milled at
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the Socorro during May was 5000 tons. The output for

the first 10 days of June averaged 155 tons per day, 93%

of the gold and silver therein being extracted at the mill.

The Ernestine M. Co. treated 3300 tons in May, from

which was extracted 24,785 oz. of silver and gold, and 20

tons of couceiftrate. The property is now producing about

700 tons of ore per week, which is milled. The plant at

the Deadwood mines is being increased. At present 250

tons of ore per week is being treated.

Alma, June 15.

OREGON
Baker County

The Underwood placer mine, situated on Boulder creek,

two miles from Cornucopia, is being worked this season

by J. H. Underwood and C. H. Rhodes, a clean-up made

recently having amounted to $8000.

Jackson County

The Homestake mine, near Woodville, is to be operated

by Captain Clark and associates, who have a lease and

bond on it. They are overhauling the mill and putting

the mine in condition for work.

Josephine County

The Michigan mine, situated on Applegate r'lver, near

Murphy, and 8 miles south of Grants Pass, is controlled

by people resident of Charlotte, Michigan. It is in charge

of Adolph Maier, who is erecting a mill of 25 tons daily

capacity. The ore, according to sampling and assaying,

runs $il to $22 per ton. The vein is said to be in grano-

diorite, strikes southeast, dips 15° northwest, and has a

width of 6 ft., the pay-streak being 2 to 4 ft. wide. There

is one 2-compartment shaft, 135 ft. deep, with two cross-

cuts driven to the vein. Other development is near the

surface.

UTAH
Bbiaver County

(Special Correspondence.)—The management of South

Utah claims that the mine is producing 500,000 to 600,000

lb. of copper per month at a cost of 9 cents per pound, now

that improvements have been made at the concentrator and

tlie grade of ore has improved. The property is at New-

house.

Milford, June 17.

Grand County

(Special Correspondence.)—C. D. Inman, of Goldfleld.

Nev., Frank M. Meyers of Seattle, and W. G. Page of

Los Angeles have closed a deal for the purchase of 500

acres of placer ground which they say contains 12,000,000

to 15,000,000 yards of gold sands, estimated to run about

20 cents. The property lies in the La Sal mountains. Opera-

tions will begin at once.

Moab, June 1.

Juab County

(Special Correspondence.)—The Uncle Sam M. Co. has

declared a dividend of ,$25,000, making a total of .'^445,000

j>ai(l since organization. The annual rejiort for the year

ended June 1, 1911, showed net profits for that year of

$120,515, and cash on hand amounting to $02,751. The

directoi-s and officers were re-elected at the annual meet-

ing. The Centennial-Kureka company has ])aid its first

dividend this year, amounting to $3 per share, or .$300,000.

This makes a' total of $30 per share, or $3,000,000 in five

years. The United States Smelting, Refining & Mining Co.

owns 98,864 shares out of the 100,000 shares of the stock.

Iron Blossom, for the week ended June 10, shipped 38 cars

of ore; the Centennial-Eureka shipped .36 cars. The Opo-

hongo is sinking its shaft in copper-gold-silver ore, assay-

ing close to .$50 per ton. William Hatfield thinks he has

the extension of the Mammoth vein.

Eui'eka, June 17.

Salt Lake County

(Special Correspondence.)—After a stockholders' strug-

gle, lasting several years, control of the Columbus Con-

solidated at Alta has passed from the faction headed by

Tony Jacobson, to A. H. Cowie, W. 0. Williams, and C. H.

Gibbs, directors, who will continue work of uuwatering

the lower levels.

Alta, June 17.

Summit County

(Special Correspondence.)—A raise of 1100 ft., from the

Alliance adit, the 1500-ft. level of the Silver King Coali-

tion mine, to the workings of the Keith-Kearns mine, has

been completed after a year's work. The work was dif-

ficult on account of bad giound, and predictions had been

made that it could not be accomplished. The Snake Creek

adit was in .3472 ft. June 2.

Park City, June 17.

WASHINGTON
Stevens County

The Pacific Copper M. & M. Co., controlled by M. E. and

M. S. Hosea, of Spokane, is reported having intersected a

40-ft. lode of copper, gold, and silver ore, assaying over

$30 per ton. Considerable amount of development has been

done, a, carload of sorted ore is to be shipped, a shaft is

being sunk on the orebody, and a mill may be built later.

CANADA
British Columbia

It is stated that Frank C. Armstrong, of New York, and

D. L. McGibbon, of Montreal, have acquired a controlling

interest in the Sheep Creek Summit Gold Mines, Ltd.,

owner of the Summit mine, in Sheep Creek district, situ-

ated near Ymir. George E. Parish is to take charge of the

work. Ore has been shipped during the last two sea.sons.

Ontario

P. Kirkegaard, consulting engineer for the North Dome

Mining Co., at Porcupine, reports as follows under date of

June 15 : North Dome shaft down 34 ft. ; sample taken at

32 ft., vein 7 ft. wide, ore assayed $84 per ton. Drill-hole

120 ft. deep. Expect to reach orebody at about 175 ft.

Drilling is at the rate of 20 ft. per 24 houi-s.

MEXICO
Sonora

(Special Correspondence.)—The Barranca mine is closed

down and has been left in chaise of a watchman. The ore

treated at the mill, built last year, proved disappointing,

both as to the value and the extraction obtained. It is re-

ported that checks given by the management on the Bank

of Sonora for labor were returned marked 'no funds.' The

Barranca, which has had a. varied career, was partly de-

veloped by San Francisco capitalists, who sold it under a

working bond to Stephen W. Dorsey, of Los Angeles, and

he disposed of it in 1906 to the Hudsons Consolidated, an

English company, which placed the property on the London

market with a capitalization of £160,000, the latest quota-

tion being 7 shillings 16 pence.

At the Berlin mine a hoisting plant is being provide<l

and the workings are being unwatered, under direction of

I B. F. Ogdon, acting for S. W. Dorsey, of Los Angeles. The

Ijas Cruzas mine, situated near Suaqui Grande, and belong-

ing to the Flores family, has been bonded to Mr. Fletcher.

of Los Angeles, who is having the old workings unwatered.

The property is one of the aiitiouas of the district, on

which further exploration and development are to be car-

ried on. Las Animas mine, at San Javier, has been bonded

to Mr. Laughlin, who is overhauling the mill, with the in-

tention of concentrating the ore and shipping the produce

to the El Paso smelter. The ore is low gi-ade, canning lead

and zinc, and is considered difficult to treat. Those for-

merly in charge were unable to make a satisfactory pro-

duct, much of the valuable metal being carried away in

the slime.

Barranca, June 12.

Two smelters will soon be blown-in which are situated

in the northern portion of Sonora. those of the Cobriza

Mining Co. at Nona, and that of the Sonora Copper Smelt-

ing Co. in the same neighborhood. The two plants were

completed some time ago, but on account of tmsettled con-

ditions the blowing-in was postponed.
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Recent Publications

U. S. Bureau of Mines, Bull. 5, 'Washing and Coking

Tests of Coal at Fuel-Testing Plant, Denver, Colorado,

July 1, 1908, to June 30, 1909.' By A. W. Belden, G. R.

Delamater, J. W. Groves, and K. M. Way; 1910; 62 pages.

The following publication.s have been recently issued by

the U. S. Geological Surv^ey:

Mineral Resources, 1909 : 'The Production of Gold and

Silver in 1909,' by U. D. McCaskey; 1911, 33 pp. 'The

Production of Natural Gas in 1909,' by B. Hill; 1911; 136

pp. 'The Production of Asbestos in 1910,' by J. S. Diller;

1911; 13 pp. 'The Production of Asphalt, Related Bitu-

mens, and Bituminous Rock in 1909,' by David T. Day;
1911 ; 5 pp. 'The Stone Industry and the Manufacture of

Lime in 1909,' by Eniest F. Burchard; 1911; 51 pp. 'Sta-

tistics of the Clay-Working Industries in the United States

ill 1909,' by Jeflferson Middieton ; 1911 ; 67 pp. 'Lead in

1909,' by C. E. Siebenthal; 1911; 25 pp. 'The Production

of Mineral Waters in 1909,' by Samuel Sanford; 1911; 41

pages.

Bulletins: No. 438, 'Geology and Mineral Resources of

the St. Louis Quadrangle, ' by N. M. Fenneman; 1911; 73

pp.; map, index. No. 443, 'Reconnaissance of Geology and

Mineral Recources of Prince William Sound, Alaska,' by

U. S. Grant and D. F. Higgins; 1911; 89 pp.; map, index.

No. 447, 'Mineral Resources of Johnstown, Pennsylvania,

and Vicinity,' by W. C. Phalen and Lawrence Martin ; 1911

;

143 pp.; map, inde.\. No. 453, 'Results of Spirit Leveling in

Minnesota, 1897 to 1910, Inclusive,' by R. B. Marshall;

1911; 39 pp.; index. No. 442-A, 'Mining Industry in 1909

and Alaska Coal and Its Utilization,' by Alfred H. Brooks;

1911; map. No. 465, 'Slate Geological Surveys of the

United States,' by C. W. Hayes; 1911; 177 pp. No. 470-E,

'Rare Metals,' by F. L. Hess; 1911; 12 pp. No. 470-1,

'Mineral PainU,' by B. L. Miller; 1911; 15 pp. No. 470-J,

'Sulphur and Pyrite,' by R. W. Richards and J. H. Bridges;

1911; 8 pages.

Catalogues Received

Thos. H. Dallett Co., Philadelphia, Pa. Bulletins No.

203 and 204. 'Air Compressors.' 6 by 9 inches.

Robert W. Hunt & Co., New York. Outlining the field

of operation of this engineering firm. 32 pages. 3i/2 by

6V4 inches.

The Bristol Co., Waterbury, Conn. Bulletin No. 131.

'Bristol's Recording Voltmeters.' 44 pages. Illustrated.

8 by 101/2 inches.

Sullivan Macuinery Co., Chicago. Bulletin 58-J. 'Sul-

livan Straight-Line Air Compressors.' 20 pages. Illus-

trated. 6 by 9 inches.

The Westinghouse Machine Co., East Pittsburg, Pa.

Circular W. M. 503. 'Westinghouse Gas Producers.' 32

pages. Illustrated. 7 by 10 inches.

Edgar Allen American Manganese Steel Co., Chicago.

'Manganese Steel Ca.stings.' Enumerating list of castings

manufactured by them from manganese steel. 16 pages.

4 by 6V^ inches.

Wm. Powell Co., Cincinnati, Ohio. Catalogue No. 10.

'Dependable Engineering Specialties.' Describing the 'Star'

steam specialties. Useful tables, etc. 300 pages. Illus-

trated. SVu by 8 inches.

Oliver Continuous Filter Co., San Francisco. Describ-

ing the Oliver Continuous Filter, with filter costs and metal-

lurgical data of filter operations; also, list of iii.slallation.s.

16 pages. Illustrated. 6 by 91/2 inches.

Thew Automatic Shovel Co., Lorain, Ohio. Catalogue

No. 8. 'Tliew Steam and Electric Shovels.' Describing their

Full Circle Swing Shovel, mounted on traction wheels or

car wheels; also for underground mining, ditch construction,

an<l quarry pen-ice. 32 pages. Illustrated. 9 by CVi inches.

Decisions Relating to Mining
Specially reported for the Mining and Scientific Press.

Injury to Miner—Recovery

Three thousand two hundred dollars recovered for an

injury to a miner whose hand was broken and who was
permanently crippled by the falling of a lump of coal is

not so excessive as to indicate either passion or prejudice

on the part of the jury in assessing the damages.

Poli V. Numa Block Coal Co., (Iowa) 127 Northwest-

em, 1105. Oct. 1910.

Liability of Mine Operator for Negligence op

Engineer

The fact that the operator of a mine is required by

statute to employ only licensed engineers and pit bosses,

does not make such engineers and bosses quasi-officers of

the State to relieve the owner or operator from liability

for negligence.

Poli V. Numa Block Coal Co., (Iowa) 127 Northwest-

em, 1105. Oct. 1910.

Bona Fide Purchaser op Mining Stock

A wife who receives mining stock from her husband in

payment of or as security for a preexisting debt, is not

an innocent purchaser, and takes such stock subject to the

lien of the corporation for the indebtedness of the husband

to the corpoi'ation.

Eureka Mining, Smelting & Power Co. v. Lively,

(Wash.) 110 Pac, 425. Aug., 1910.

Assumption op Risk and Contributory Negligence

An employee in a mine does not assume the risk of

injuiy arising from the emi)loyer's violation of the statu-

tory duty, and a miner has the right to wait a reasonable

time for the owner or operator of the mine to repair an

insufficient covering on the cage before being chargeable

with contributoiy negligence whei^e he is injured by an

object falling down tlie shaft, unless the hazard was so

great that a reasonably prudent pereoii would not expose

himself to the danger; and whether the miner was guilty

of contributory negligence in such a case is a question for

the jury on all the evidence.

Poli V. Numa Block Coal Co., (Iowa) 127 Northwest-

em, 1105. Oct. 1910.

Duty op Mining Company to Provide Safe Place—
Covering over Cage

It is the duty of a mining company to provide a safe

place of work for its miners, and this duly cannot he dele-

gated or left to the discretion of the servants. The statute

of Iowa provides that proper covei's be provided over-

head on mine cages to protect the employees and othere who
may be on the cage or in the shaft from injury from the

falling of objects from above. A mining company or an

operator of a mine cannot escape liability for its failure

to provide such a safe place by leaving the operation of

the mine without responsible care and oversight.

Poli r. Numa Block Coal Co., (Iowa) 127 Northwest-

ern, 1105. Oct. 1910.

Construction of Gas and Oil Lease

A gas and oil lease provided for the payment of $100

yearly for each and every well drilled and from which gas

was transported or used off the land and that the lessee

should deliver to the lessor one-sixth of all the oil produced

and saved from the premises. The lessee entered upon the

premises and drilled six wells which produced both gas

and oil. In an action on the lease and contract to recover

the rentals it was held that the les.see could not fraudulently

refuse to transport the gas from the premises for the sole

purpose of defrauding the lessor out of the rentals, and

that the payment of the royalty for the oil did not prevent

a recovery of the royalty for the gas.

Pittsburg-Columbia Oil & Gas Co. v. Broyles, (Ind.)

91 Northeasteni, 574. Mnv 1910.
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Personal
Professional men are Invited to send news of their ensage-

ments and travels. Such news is Interesting to friends.

S. F. Shaw is at Porcupine.

H. F. Bain has gone to Juneau.

C. J. London is in San rrancisco.

Karl Hopmann is in San Francisco.

E. B. KiRBY has been in San Francisco.

Charles Janin has returned from Colorado.

George E. Farish is in British Columbia.

E. A. Haggott, of Los Angeles, is in Mohave county,

Arizona.

Ned J. Churchill is superintendent of the Tennessee
mine, at Chloride, Arizona.

R. D. George is recovering rapidly and will go East t,o

recuperate, when able to travel.

John Dern, president of the American Mining Con-
gress, was in Washington June 15.

W. C. Hall, of Fairbanks, Alaska, is in San Francisco,

and will go north again this month.

H. M. Wilson, chief engineer of the Bureau of Mines,
visited Birmingham, Alabama, recently.

Frederick G. Clapp has returned to Pittsburg, after a

trip of six weeks in the Mexican oilfields.

Marion S. MacCarthy, of Alamos, Mexico, was in San
Francisco and has gone to Victoria, B. C.

Will C. Russell has returned from New York to Colo-
rado, for the Rawley Mining Co., at Bonanza.

E. H. Messiter is now vice-president of the Electric

Weighing Co. at 180 13th avenue. New York.

Robert E. Cranston has gone to Grangeville, Idaho, to

examine the placers at Big Bend on the Salmon river.

Joseph A. Holmes attended the annual meeting of the

American Society of Mechanical Engineers, Pittsburg, June
2 and 3.

Howard Poillon has been appointed manager of the
mines and oxide plant at Cutter, New Mexico, for the

Vanadium Mines Company.

W. H. Storms has returned to Berkeley from Tuoliunne
county, California, where he has been engaged in geological

work on the Jumper and Golden Rule mines.

Obituary

Nathaniel W. Lord, head of the Department of Mining
and Metallurgy at Ohio State University, and former con-
sulting chemist of the Technologic branch of the Unite;!

States Geological Survey, died of heart failure on May
23. He was for years identified not only with the work in

mining at Ohio University, but also with the fuel-testing

work there, in which he set new standards for such work.
A brilliant man of science, a powerful teacher, and a good
citizen, he leaves many to mourn his going on before.

The death of Dr. Robert W. Ells, geologist of the

Canadian Geological Survey, occurred at Ottawa on May
23, as the result of a paralytic stroke. He was born at Corn-
wallis, N. S., in 1845, and graduated from McGill Uni-
versity in 1872 with flrst-class honors. He joined the staff

of the Survey in that year and spent the rest of his life

in its service. Dr. Ells was a Fellow of the Royal Society
of Canada, and of the American Geological Society, and
represented the province of Ontario on -the Corporation of
Mc Gill University. He published numerous reports on the
geology and mineral resources of the provinces, as well as
many papers for scientific societies. He was best known in

recent years for his work in connection with the problem
of utilizing the oil shales of eastern Canada, his memoir
published in 1910 being the standard authority on that
subject.

Market Reports

LOCAL METAL PRICES.
Ban Francisco, J une 22.

Antimony 12—12%c
j
Quicksilver (flask) 46.80

Electrolytic Copper 14— 15Hc i Tin 47—48>4c
Pig Lead 4.75—5.70c ! Spelter t—'i'^c
Zinc dust, 1400 lb. casks, per 100 lb., small loU J9.60—9.75; large 17.60- S-tjU

METAL PRICES.
By wire from New York.

Average daily prices in cents per pound.
Electrolytic BUv^,

Date. Copper. Lead. Spelter. per o«.

June 16 12.45 4.45 6.48 53H
" 16 12.45 4.48 5.53 53Jj,
" 17 12.45 4.48 5.63 68}4
" 18 Sunday. No market.
" 19 , 12.48 4.48 6.58 63
" 20 12.56 4.48 5.63 63
" 21 12.65 4.48 5.63 62%

ANGLO-AMERICAN SHAREa
Cabled from London.

June 15. June 22.

£ 8. d. £ B. d.
Camp Bird l lO 6 in 6
El Oro 14 6 16 8

Esperanza _ 1 10 6 1 10 7>4
Dolores 16 15
OrovUle Dredging 8 9 6 9

Mexico Mines. 8 10 8 6
Tomboy 16 6 18 9

(By courtesy of W. P. Bonbright & Co., 24 Broad St., N. Y.)

MINING STOCK QUOTATIONS—NEW YORK.
(By wire from C. S. Burton & Co., New York.)

Closing prices,

June 22.

Amalgamated Copper t 69%
A. 8. 4 R. Co 81%
Braden Copper 4%
B. C. Copper Co 6!^
Butte Coalition 19^
Chluo 23%
Davis Daly 1

Dobie 2%
Dolores „ 6%
First National 1%
Foley O'Brien 1 1%
Giroux 6%
Qoldfleld Con 8i,ie

Green6<;ananea_ T^i

GuanaJ uato Con H
Holllnger 16%
Inspiration 9

Kerr Lake 6%

Closing prices,

June 22.

La Rose t *ii
Mason Valley „.._ 8^
Miami Copper _ 28%
Mines Co. of America _ 6%
Nevada Con _ 20

Nevada Utah %
NlplBslng 10%
Ohio Copper 1%
Ray Central _ IJJ

Ray Con 18

South Utah %
Superior & Pittsburg 17%
Tenn. Copper 40%
Trinity 4%
Tuolumne Copper „ 4%
United Copper _ s%
Utah Copper.... so

Yukon Gold 4

COPPER SHARES—BOSTON.
Closing prices,

June 22.

Adventure S 6J^

AUouez •. 30

Atlantic 6%
Calumet & Arizona 69%
Calumet A Heola 476

Centennial 12

Copper Range 61J^

Daly West 6?4

Franklin 12;.^

Qranby ilfi

Greene Cananea, ctf. 7%
Isle-Royale 17%
La Salle 3%
Mass Copper „ 9%

(By courtesy of J. C,

Closing prices,

June 22.

Mohawk ....t 60

North Butte 33%
Old Dominion 47%
Osceola 105

Parrot IS

Santa Fe 1}^
Shannon ii%
Superior it Pittsburg _ 17

Tamarack _ 36

Trinity 4%
Utah Con 1^
Victoria 1%
Winona 8%
Wolverine _ 113

Wilson, Mills Building.)

NEVADA STOCKS.
San Francisco, June 22.

Atlanta 9 .12 Mayflower S .04

Belcher 60 Mexican 4.06

Belmont 6.07 Midway „ .17

B. & B S8 Montana Tonopah .77

Booth 09 Nevada HUls 3.10

ChoUar 11 Ophlr 1.92

Combination Fraction 10 Pittsburg Sliver Peak 68

Con. Virginia 1.20 Round Mountain 57

Florence 1.85 Sandstorm Kendall .06

Goldfleld Con 6.02 Savage 21

Gould & Curry 20 Tonopah Extension „ .97

Jim Butler _ .56 Tonopah ofNevada 6.02

Jumbo Extension 23 L'nlon 1.62

MacNamara 20 West End 49

(By courtesy of San Francisco Stock Exchange.)
/
/






