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PREFACE

The writers have long believed that there is need for a book of this char-
acter, embodying in condensed form costs and other important operating data
on the metal mines of the world.

This book, which covers about three hundred and twenty-five metal
mines, is not a text but a compilation of results actually obtained at the
various properties shown therein. It should be of material assistance to the
engineer, manager, superintendent, operator and student. We realize that
nearly every mining man has his own notebook, but rarely are these data
complete and conveniently arranged in pocket book form. The examining
engineer and operator frequently find it difficult to obtain reliable data in
camps they are visiting. This book gives the desired information, embody-
ing as it does most of the principal camps of the world.

It is evident that no just comparison can be drawn between any two
mines, as no two are operated under identical conditions. In a great major-
ity of cases we have given operating results for several years. There is a
constant aim to increase production with decreasing costs, but as this is not
a rapid nor radical movement figures from year to year undergo very slight
changes. It is our intention, however, from time to time to augment the
book, adding new mines to the list, later data and more complete information.

The figures are taken mainly from the companies’ annual reports and
financial statements and from our personal notebooks. Some of these
annual reports are not as clear nor as complete as they might be; conse-
quently, in these cases our data are brief. Also, there are a few mining com-
panies which do not make public their operations or costs. In a number of
instances we have had to calculate costs from financial statements. Thedata
given have been incomplete and consequently exact accuracy is not claimed.
Some companies do not segregate the figures that permit of calculating
their cost. In such cases we have had to lump the costs into a total. Asthe
companies in general do not publish their annual reports until the second or
third quarter of the following year, it is difficult in compiling a book of this
character, covering such an extensive field, to bring all properties down to a
point to include the last annual report. In the case of the United States
mines we have embodied under their respective headings in a great majority
of the properties complete operating data for 1913. In the minesof Africa,
Asia, Australia and New Zealand this has been impossible. In these sections
we have added a table giving a few of the most important operating results
of the various mines, thus bringing them down to date.
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vi PREFACE

Accompanying the cost data on the respective properties, the writers have
added a few remarks giving brief descriptions of the mines, the methods of
mining and reduction employed, and general operating conditions. Owing
to the limited space available, these remarks must of necessity be brief.

Because of the impracticability of breaking the tabulated data throughout
the book, and in order to do away with the great number of blank pages
occurring which would make it impossible to keep the volume within pocket
book size, it has been found advisable in many cases to put the remarks in the
appendix rather than in the book proper.

The writers wish to express their appreciation to Mr. William B. Thomp-
son for the assistance he has rendered in the publication of this work. Also
to Mr. A. Chester Beatty, who through his London Office has obtained nu-
merous reports and other data on the foreign properties.

Our sincere thanks are extended to the many companies for the willingness
with which they have sent reports and for other courtesies shown. To the
mining men who have contributed data and valuable suggestions we are
deeply indebted and particularly to the following for their special help in

their respective departments:

United States:

General Data: Walter H. Aldridge,
0. B. Perry, Cortlandt E. Palmer,
J. Parke Channing, Benjamin B.
Thayer, Andrew Walz, James L.
Bruce, Heath Steele.

Michigan Mines: R.L. Agassiz, John
R. Stanton.

Dominion of Canada: Robert H.
Stewart, R. B. Watson, Samuel
Cohen. y

Central America: Charles Butters,
Henry F. Lefevre, Geo. L. Carlisle,
Jr.

Mexico: Hugh Rose, Herbert C.
Enos, Robert Mulford.

South America: Pope Yeatman, M.
W. Atwater.

Africa: James McDougall, William
W. Mein, Thomas H. Leggett.
Australia: H. C. Hoover, C. 8.

Herzig.

Asia: Walter Harvey Weed and
“The Copper Handbook’’ for loan
of reports on the Japanese Mines.

Europe and General Foreign Data:
Lucius Mayer, Harold A. Titcomb,
E. L. Gruver, E. Schoenwald.

In addition to the above the writers wish to thank the numerous engineers
who have contributed data on particular mines, mention of whom is made

under the respective properties.

NEw YORK,
January, 1915.

E. N. SKINNER.
H. R. PraTE.
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UNITED STATES OF AMERICA

U. S. CURRENCY. TON = 2000 LBS.

ALASKA

ALASKA GOLD MINES CO.
(The Alaska Gastineau Mining Co.)

PERSEVERANCE MINE, JUNEAU, ALaska, U. S. A.

This property is now held by the Alaska Gold Mines Co. and is being
developed to produce a very' large tonnage. Extensive preparations such
as the construction of the first milling unit of 6000 tons per day, the con-
struction of a large dam for a 5600-kw. hydro-electric plant and the driving
of a 10,000-ft. haulage adit are now under way or completed.

During 1912 the mine produced and milled the following tonnage. The
figures will be of interest as a guide to what might be expected of the prop-
erty when thoroughly equipped and operating upon a large tonnage.

COSTS PER TON

StopinEN(T05; 058 OB o ipeithos P v 50 5o s oLl sl s e Tols Bt $ .1876
Tramming (74,980 $008) . ... .....oveivuetesvunrnnnnnaeosin. .1868
Milling) (74,930000n8) ... L . 5 g s S g b Tae it .2250
Concent. treatment, shipment, smelting, ete.................. .1260
General eXPense:, Tun ity ftr a6 T s .0417
Development; prep. of stopes.. ...............c.0vrvununnnn .0180
(T oBall). I $2 SR U7 o S P B R e vt 0 . JEMY D U $ .7851
Avesvaluerofimill heads:. .. 2" 5 00 oL T e s g S $1.97
Ave., valuekofmillipailsrms & 8 TN a L WITRNL v LRl SO R 35

Remarks. Mine.—The ore occurs as a mineralized zone of slate which is
seamed with quartz stringers and lenses. The stoping width varies from
70 ft. to 120 ft. The mine is entered by adit levels and the zone will be
mined by a modified caving system and shrinkage stope method.

The ore zone is exposed for a length of over 3000 ft. with backs of from
900 ft. to 1800 ft. above the present working level. The lower haulage
level gains a further depth of about 650 ft.

Mill.—The new milling plant will be located at tide water. The flow
sheet has not been definitely decided upon but the following scheme will

3
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probably be adopted: Coarse crushing with gyratory crushers, all through
Garfield rolls and the entire product to roughing tables; the concentrates
to Wilfley tables and this concentrate product to storage. The roughing
table tails and Wilfley tails to a series of five spigot classifiers. The first
two spigot product to Hardinge pebble mills and the next three spigot
product to roughing tables, the tails to the tail race and the concentrates to
Wilfley tables; this table’s concentrates go to bins and the tails to the tail
race. The Hardinge mill product goes to roughing tables and Wilfleys the
same as above. The final treatment of the concentrates has not been
decided. The mineral content is pyrrhotite, sphalerite and galena. The
pyrrhotite is rather lean of gold values, the main values occurring in the
other two minerals.

The results shown on ‘“costs per ton’’ were obtained on less than 500
tons per day and in old mill inadequately equipped.

While an initial mill of 6000 tons daily capacity is being erected, the
management states in view of the large tonnage indicated by the present
developments that a much larger mill capacity will be provided and that
probably the plant will be increased to 20,000 tons per day.

Estimated Earnings.—The engineers estimate that the following results
will be obtained on a basis of 6000 tons per day.
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Recovery pertonatleast.................... ... ... ... ... $1.50
Total costs—mining, milling, ete......................... .75
IProftiperston. AL, o o ke T b P NSRRI $0.75
Earnings per annum 6000 ton plant....................... $1,500,000

The date for the beginning of active mining and milling operations is set
for Dec. 31, 1914, and barring delays a portion of the new mill should be
operating prior to that date.
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ALASKA JUNEAU GOLD MINING CO.

JunEAU, ALaska, U. S, A,

The property of the Alaska Juneau Gold Mining Co. is situated on the
mainland near Juneau and east of Gastineau Channel. This mine is the first
of the big properties on this belt to be equipped and the first unit of the com-
pany’s mill was placed in commission early in 1914.

A very interesting account of the Alaska-Juneau property appeared in
the Mining and Scientific Press of December 6, 1913, entitled ‘‘Plans of the
Alaska-Juneau Gold Mining Co.,” by ¥. W. Bradley. In this article there is
given a comparison between the estimated costs at Alaska-Juneau and the
average of the large mines on Douglas Island. By permission of that paper
we give below this comparison, together with a brief description of the
property and operating conditions taken from the information given in the
article.

Comparison between the ascertained average costs per ton in the four
Douglas Island mines and estimated cost at the Alaska-Juneau, when the
latter is working on the same scale as the Douglas Island mines combined
is given below:

Alaska-Juneau Dougla? prbE]
¥ & i .Mines
Mining:
Development, stoping and general................... $.24 $.72
Underground and surface tram., hoisting and pumping. .16 32345
_Total AnInES A58, 2 TR I B o T s e $.40 $.95
Milling :
Labor. [0, . coMpuigs rylcn, S st nv. el 1. Lss .06 .09
(3501 0 TSRO CTE 8 o D6 & o S o o I b R S AR ST B o 6 .04 .04
Power Me: . e Breandee o8 HoIs ik, Sl sre P Lt ¢ one s .05 .04
Miscellaneous and general 05 .08
Totalsmilling st St NS o e e - $.20 $.25
Concentrate treatBaenbela. .ot tlola s s e imlfoiall o ot .07 .08
Plant construction and other costs................... S13 .12
Grandgotalfr: . SRR e T e, VIR 21 o\ . S0 $.80 $1.40

Description of Property and Operating Conditions.—The Alaska-Juneau is
developed by cross-cut tunnel 6538 ft. in length. At this point, a raise 800
ft. long will connect with surface on hanging-wall side of vein. If driven in
the vein to apex it would be 2000 ft. long. The portal of the tunnel is about
2 miles back of town of Juneau at elevation of 420 ft. above sea-level.
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The Vein.—The vein where cut by the main adit has a normal thickness of
about 500 ft. with an average assay value of about $2 per ton. The vein at
this point should yield $1.70 per ton. It is expected that an average recov-
ery of $1.45 per ton will be obtained from the entire vein when mining under-
ground 6000 tons per day. This can be done at a total cost of not to exceed
80 cents per ton which cost will be somewhat reduced when eventually min-
ing 12,000 tons per day.

Mining.—The mining will be a combination of the Douglas Island methods
and the caving system developed in the adjoining Perseverance mine
(Alaska Gold Mines Co.). It is expected that 100 tons of broken ore per
machine drill shift will be secured as against an average of 34 tons in the
Douglas Island mines. The Juneau vein is slate with loose or free quartz
stringers and some metagabbro dikes, between a greenstone foot-wall and a
schist hanging-wall, while the Douglas Island vein is a solid hard tough dike
of diorite with frozen quartz stringers. Juneau ore is much easier to drill;
also, it will slack in stopes, while Douglas Island ore requires considerable
bulldozing,.

Haulage System.—A trolley haulage system to be installed in present cross-
cut and thence over tramway to mill site will handle 6000 tons daily. A sea-
level adit is now being driven in order to handle a total of 12,000 tons a
day. This tunnel will be 9500 ft. long to the vein at a point 400 ft. vertically
below present cross-cut.

Milling.—Mill will be in four units of 150 stamps each. Capacity of
each unit 3000 tons per day. The mill-feed can be enriched by sorting and
roughing out the waste. It is expected that 20 per cent. of the waste will
be trommelled off in the rock-crushing house. This is due to the quartz
(the principal values being carried in it) which occurs as loose or free stringers
being more friable than the slate and breaking into smaller pieces. In
speaking of the values, Mr. Bradley says:

“The principal value in the ore is due to free gold, there being less than 2
per cent. of sulphides, which have an assay value of less than $30 per ton.
This is practically all gold, but includes some silver, lead, and copper value.
Consequently the concentrates will not be so easy to treat as are the stralght
iron pyrite concentrates of the Douglas Island mines.”

Battery water and water for some power will be taken from Gold Creek.
An auxiliary steam plant will also be provided. Eventually hydro-electric
power will be obtained from Nugget Creek 15 miles, and possibly from the
Speel River.

No figures are given on ore reserves, but in this connection Mr. Bradley
states that it is expected that operations on this mine will be continued for a
hundred years or more.
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ALASKA TREADWELL GOLD MINING CO.

Doucras Isnanp, Anaska, U. S. A.

: May 16, 1910, | May 16, 1909
Year Now Ends Dec. 31 1912 to to

Deec. 31, 1911 | May 16, 1910,
Metal production. .. ........coooien it $2,183,150.81 | $3,258,432.12 | $2,076,903.00
Gross Lot RN e ) el S e [0 Bl L 3,399,478.85 | 2,171,504.17
Tomd oty Sl wdlio poil Viatas 1,250,598.70 | 1,937,349.82 | 1,190,208.84
BT B, v b L S $ 932,552.11 | $1,462,129.03 | $ 981,295.33
fTonsiforeimilled - ¥ oo SRR K 892,192 1,349,264 2 744,226
Val. PEr tOn TG, o ove v c oo asnab bl $2.447 $2.4157 $2.7939
Val. per ton free gold.................. 1.292 1.3938 1.6177
Wiall perton SUIDh. .. ... 5o il Hepr e R 1.155 1.0219 1.1762
ErSvaliperitony .oy S50, M 2.621 2.5873 2.9549
PrelsE oy tor. .- 5w L AR T 1.045 1.0837 1.3185
Costs per ton milled:
Mining ‘and dere=. i iat s %oy T $ .852 $1.0004 $1.1766
MR ST A s e ST .204 .1997 .1799
Salph. o, T TN L LR, .076 .0999 - .1219
(@ TS e A R M § e ) R e 1 IO R .0589 .0§67
S Voo b b, it N B R s .0122 .0109
Tonndon ofoe. o1, K o 1l B LU e Lt e .0014 .0019
Patis'offioe:, r i IAe, 0 IR T e e P ke s .0002 .0003
TazeRL . r L o RS e e A St Rl e e e a ey oA 2 .0133 .0035
Bullion/charges. . ... sroon L. .039 .0123 .0139
Con. and repair........ s b REAL .231 .0375 .0316
T otala S U UE Sip i R R | $1.402 $1.4358 $1.5990!
L eV, foT YOuT: S ¥h e b i 1 e s 2k 10,753 ft. 15,533 ft. 13,011 ft.
R0 tall devts .l -2 AR srh Pl R .. e e S s s o ok &) 1295563+ o[ =Mt % vty

Ore reserves—6,977,958 tons.

General expense is charged into and absorbed by Mining and Development,
Milling, ete. The plant is run mainly by water power, the remaining time
by steam.

T. ers. per lb. Thoms o lh
Running time Steam Water of chrome o TR
of iron dies
steel shoes
240 stps. 569.5 days.......uun. . 239 330.5 2.85 4.53
300 stps. 438 days...........u.n 43 395 2,55 4.40

1 A charge of $0.0018 per ton for consulting engineer does not show in items.

See also Appendix, pages 3?7 and 398.
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ALASKA MEXICAN GOLD MINE CO.

Dovugras IsLanp, Anaska, U. S. A.

Year Ended Dec. 31 PSS R 1910
Gross production $671,473.10 | $677,407.85 | $781,210.28
Total expenses........... L et L 413,075.56 | 419,526.95 | 500,456.55
Total profit........... =g S - U ) (R .1 $258,397.54 [ $257,880.90 | $380,753.73
diousronoymilled. & S50 0% 40,0 Dl e b 1A T 233,289 236,383 222,698
Value per ton recovered.. o 2 Feriy s Rree e A $2.878 $2.9679 $3.4849
Value per ton free gold...................... $1.314 | $1.4246 $1.7760
Value per ton sulpht... .................... $1.564 $1.5433 $1.7089
Gross val.perton.................... A $3.078 $3.2638 $3.6109
IREOBEITETRVOD - £ S Lok o 8 L Rk $1.107 $1.0909 $1.7097
Costs per ton milled :
Mining and development.................. $1.139 $1.2036 $1.2198
NG e, o 0 Rl mORIe L A . 231 . 2697 .2481
Sulpht. expenses. .. .......ooveiiinennenn.. .084 .0999 JI287
General eXpenses......vutitieerniii i e . 1259 .0895
San Franciscooffice..................ooiiifiiiiiiinn, .0170 .0181
Lowllan offiae.1..... 5 5 qeevann b ae e i .0031 .0036
EalpiBee:. . ..o, il e B e e e el .0005 .0006
.0161 .0198
| .0123 .0157
! .0244 .0067
.0011 .0061!
.0012 .04662
AT S 1 S T e $1.771 $1.7748 | $1.7983
Development, feet.......c...covciiivenn... 3,530 3,613 | 6,646
Remarks.—Mill has 120 stamps.
Stamp duty tonsper24 hours............cooiiiiiiinninann.. 5.27
Per cent. sulphuretsinore............ccooiiuiiniiiiaiennna., 2.26

The mine is located on Douglas Island adjoining the Alaska Treadwell

and is under the same management.

the two properties.

The same general conditions apply to

The mine is operated through shaft to a depth of 1570 ft.

SR 12 1 R T (8 GRS 0 B b It Bl Al Bt Adlc A & & 373.25 days.
Run by Steam POWer.......couuenerennnnecnceeeennnsn 201.3 days.
IRUN DY SWATET DOWET S5 5 ofe o0t e%er Sl e o ohoto ool o s S hatens 171.9 days.

In mill 1 Ib. chrome steel in shoes crushed 2. 61.
In mill 1 1b. iron in dies in shoes erushed 5.71.
The mill sands are used to fill stopes.

Ore reserves—1,040,631 tons.

1 Con., eng. and stock expenses only.

For more recent operations see Appendix, page 398.

2 Alaska United bullion account.
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ALASKA UNITED MINES

Doucras IsLanD Araska, U. 8. A.

. Year Ends Dec. 31 1912 1911 1910 1909
Ready Bullion Claim:
Gross production. .. $611,603.35 $519,283 | $489,693 | $494,227
Total expense.......... R S e N e 0 I AT O o
PHOATE. Ak A B & S BTy L. B0 SISUSTIRNNP: s JI8 02 | eyon veee (o8 3| i e e o0
Tonslof\asesMiled 5k ... ol sioiy s o oo e n 216,454 223,668 232,330 227,710
Value per ton recovered................ $2.826 $2.32 $2.11 $2.17
Free gold... 3L SZYET0)L I E A Ay BN R SR,
Sulphurets 88 05 1 L IS A B S RO s P SR . &
Gross value per ton... AT i I MSTE e A eS| [ Y o s o
PrOfitB DERRION Y e % oo b ore s o oioiarel o «fanebt BE 1.240 .61 .64 .61
Cost per ton milled:
Mining and development... ¢ U S USRI Toors | S Serm st st o 3G
VIR DG, (41,1851 SRR S o T e e S et N1 | LT B[ s s
Sulphuret expense........ o1 (05 AT OB Rtk 7ty [0 o o ook Ao i R R PS4,
Const  and reparir oS S, = a1 ' B30 W o TR [ AN A 1 o e e
Bullion charges, ete................. 50 SN ][R e NSy PR P o A R T
Dotallclin. Rl P fe SPRIL.. .. 556 $1.586 $1.71 $1.47 $1.56
700 Claim:
Gross production........ocovovvunnn.. $570,985.93| $528,623 | $402,764 | $459,246
Total expense Lo, I Rl O | o - St N P et €
Profitasy. s v it g e B CUHTE iU AR Ton S AN, APy IR e 5 4 55t A5
“Fonsyoffore fnilledi ¥ SRS LI, ..| 234,339 224,968 188,329 190,474
Value per ton recovered.............. $2.437 $2.35 $2.14 $2.41
Free/goldeon oo Bl ke iwah Sl o5 Aovy. TP Y o) T i A s by i A o
Sulphurets........... TEoP A LS M ot [ R I 0 (M A 3
Gross value per ton... O Oy L. e - L v LS
Profits Per-tonl et s oY e it et i .902 .79 .53 .63
Cost per ton milled:
Mining and development............. TP A | SOt (e S i S A LS e b o
Milling! TR S L0 LF RN . e B2AGFAVOTS W2 N ) L2 D o (S
Sulphuret expense.............c0vu.. .080 A L rH LA O il ack oot
Const. and repair.........oooveveean.. S =) UL (RIS et | Sy e St ciat - 107 0l o6 o
Bullion charges, ete.......ccoovuvunnn. AOBEMBIE o - v L hy o AR AL s e [ RO LA S
T ot X VLBl St b Jehs 4y Caitel BT $1.538 $1.56 $1.61 $1.78

Remarks.—The same general conditions apply here as at Alaska Treadwell.

Ore reserves—1,154,273 tons.

For more recent operations see Appendix, page 398.
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BEATSON COPPER CO.
La TouceHE IsLanDp, Araska, U. S. A.

Year Ended Dec. 31 1912
Average Crude Ore:
ST S T A S o B E S Jbt S PR el . Sl el e v 6.38
Silver, ounces (approximately)........ouurieiniinerrnneinnnennnnn 1.00
Costs per ton:
General labor $ .07
AT AR o el triet WEtonl LAl g At © &l i e 1.53
Tramming.... .15
Oreisonting. o N N K e, L A S { 05
Loading steamers 09
Supplies.............. p 33
LT A S M RATE SRS Lo rorad N oI i I R L e oy 14
(13 L o 4o h0 o TR AEESRBIE deit Aol e SATIIPICTATPRS P B8 g 4 Sl ' & .05
Laboratory .08
Electrical power Hghting. .......coiiiiiiiiiinii i, .02
G aunresson DDt e A AL -.19
Maintenance and TePairs...ooouvveeernnernnneenneeenaennrennnnn .18
Eenenal etpensely t L . R T Pl CIe Gt e el s sroke < .01
(OB CCUSALATICE. -i. o et et Fo¥e & (o opol s BLToTe <Toke ool S oteAekefals o ofe o SToksTe o oloro o orerste .05
IMauinelinsurance. ;. oxty. USROS N 01
Depsaion mne {1111 ] 06
Liability insurance .
T oTaly COBLIAT NG, 1. . b Firclorrs) - R Tl e el A e e e B 4 o elesclofo $3.01
For freight rates and smelter charges see ‘‘Remarks’’
Cost per pound:
Approximate, crediting silver............cciiiiiiiiiiiiiinenann, 8¢

Remarks.—Property situated on coast. One-mile tramway to water.
Mine is developed entirely by tunnel, no shafts. Ore-bodies average 40 to
150 ft. wide. Ore is chalcopyrite in quartzite. Method of mining is quarry-
ing, glory-hole and caving. No timber is used. At quarry ore-body 150 ft.
wide. Ore is direct smelting and is shipped by boat to Tacoma smelter.
Ore is excellent one to smelt, carries excess silica. Smelting rates are
reasonable, from' $1 to $2, depending on character of ore. Freight rates
Prince Williams Sound to Tacoma $3 per ton, 1400 miles.
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KENNICOTT MINES CO.

CorpER River DistricT, ALAska, U. S. A.

Year Ended Dec. 31 1912
Copper contents per ton:
Ore shipped, per cent. COPPEr....cveevtrerreeneentrnesasnnns 60.35
132 PR TR et M B R [ T I R 12
Costs per ton: @
Or6) BreakiTgitten fe e efs’s s oftopslsiiedore s T S R R o Tk $1.22
TERMIMINET A 0% 5o 0 < b eres b o AT ST e SN PR e 71 3. 1oy .12
Mine maintenamees:. i. . .. & Soee oo ok R Ry e Skttt o e otk .05
I BT TCID o o Rk R A L ., 6 - Oy 6, 3 10 0 B0 ol (o Al .64
PGS0 D L T O, BRI 0l 6o 03 8 50 BB 6D oo JTRoa T AG .44
Sacking and shipDInERr. s Eireiil iR SRt ae o EReler s aiehek® ¥ o oysfors 2.03
General maintenance.... (SRR (+ [oke o oW dorSlop e WEHErS o .39
(O3 T3 & REF e o LR AL e s St oo B o060 0o G B 66 TR b G .96
$5.85
Costs per pound:
NS S The N o o AL L ol S S, . T 1.03¢
Freightyinol R.R: andsteamshile: . o' o'oh ewets o anoterors oo the o o s sers 2.03
Smelt rxefirand:selling. wai FLLE Rl PR EC Nl erdore Safexelafel ool stare 2.08
'M/arinie insurancet T gt e e o Pt koo (el Fek o = oY .09
L T s g Gl e B G At S B B0 o 3 At A0 a3 i T B B .09
5.32
Crediting goldrandisilverd. s dnr s oL ie C T S e v e e .89
TotaliedstB perpouR. % Fo St o Mok, o L e e e e e hefe oo o oo o 4.43¢

Remarks.—The Bonanza mine is located 198 miles by railroad from the
coast. The ore occurs in fissures and in bedding planes in limestone. The
mineralized area varies from 14 ft. to 120 ft. At one place there is a stope
40 ft. wide of solid chalcocite ore averaging approximately 70 per cent.
copper.

The property is developed by tunnel and incline, no hoisting being done.
The mine is opened to a depth of 400 ft. The method of working the ore is
by open quarry and square-set system; also, some caving is done. The
aerial tram line from mine to railroad is 15,000 ft. in length.

The ore is shipped by rail to the coast and thence by boat to the Tacoma
smelter. The property has a concentrating mill, but only a very small
proportion of concentrates are made. The ore is practically smelted direct.
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TOM REED GOLD MINES CO.
OarvaN, Mosave Co., Ariz.,, U. S. A.

Year Ended April 1 | 1912
Produetion. .. ..ttt e | $802,598.71
Mill : ’
Tonsoremilled........ovvveniieinineiniiennninnennenn. 39,447
Average value per tonrecovered...........o.iiiiiiiiiiiaan. | $19.53
Tons tailings milled...........covvrriiiiii e, [ 4,477
Average value per ton recovered $7.25
Mill extraction, Per Cent. ... v uvvr v revrertnneeennennnenens | 94.85
Costs per ton:
Bevelopment'. Srr. Sorlerl o o B o orerpo Ll ke e e ls TP oLl ‘ $1.85
WIETIIT24 00 00 A8 30 0 86 06 00 280BG60 0 b 308506 600 obUoEodos 000 dha o J 3.27
I oo e I T B Ol o n 0 B O na O B8 30 o S B OO B s e 1.46
O G V25 0 0a 0000 8 60 630 0 0.0 9ld o 48 0 6. H 6 5530 F0 0 T30 68 0T 868 o' 3 1.42
Miscellaneous 1.37
General expense .384
$9.754

Note.—The vein is a fissure with a filling of quartz and silicified andesite.
A stoping width of from 10 ft. to 15 ft. is maintained. Worked by inclined
shaft; present depth about 700 ft. Gold occurs in free state mainly. Mill
is 20 stamps, tube mill regrind sliming the whole product. Cyanide treat-
ment in Pachuca agitation tanksfollows erushing.

The mine is located about 18 miles from the railroad. The hauling of
supplies is not a simple problem owing to a heavy grade over one mountain
range. Electric power is purchased at from $10 to $12 per horse-power
month. Water is scarce and cost of timber and supplies high.
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YUMA GOLD MINE
Yuma County, Arizona, U. S. A.
Period One Month

Production bullion:

Precipitation, ounces gold.................... 1,968 1,450
Amalgam,.ouncessgoldh . i | STl 833.5 667
Precipitation produect valued at............... $24,963 $17,534
Amalgamation product valued at.............. 12,162 9,902
Totalivalue. e et mh vl T ooy Bt $37,125 $27,437
Operating exXpenses. ........oveveerenenenaennn 17,363 18,756
Operating profit........coovvivienennnenannn $19,762 $8,681
Tonnage and values:
Mongltreatedf ettt i o A R 3 xR e L 2,458 2,166
Total value per ton recovered................. $15.10 $12.66
Operating profit per ton............c.covuueen.. $8.04 $4.00
Cost per ton:
PA A MINISErAtION. T -1 oy o aael VR T L LR S e s, $0.68 ot S $0.73
Mining :
©Ore breaking: . . .o or ol Ll etk R Sl 5" 665  ...... el S 8 oo
Hauling and mucking...............co00unnn o S 2BSRNI I3 | e Bl
Hoisting, pumping, timbering, assaying, black- 2.03  ...... 2.61 Beo58
smith, air drills, ete.
Totalymining. s vedt Brwr. - ol R LoD i A $2.96 $2.96 $3.80 $3.80
Milling :
(Crushersiy. I gt oelo v SEUeN N Jonbos . L5 0 Ba SN 2828 .. . STEU3 TR LT
O OIS 5% 4 blaooitto St o O o do e o2 T e 57 o mk
YTt 1 E R o Al {8 BT ot o TR el O 15 o o o A T 1 (N R 998 gl
Amalgamation and agitation.................. RO St N7 L ps SO ST
PuTer pramlisl . Ll R e e 888 S, .92 RS
BT OCI DICATI DN ere frrobo oo Skak o 1+ BN S fes e Tl lene o) P20 Nty e V25 ey
REANCTY .1 A SN 3w, S ey s A . Lo iy 23 NN 155 P IR
Assaginze e L1 R o L .087 e T SLE oot
$3.34 $4.02
Towl il o 7 0 d b S iR (3 st e o $8:3¢ o Gt $4.02
Company buildingsiteiy. . SriyT o S St e Macn vl e ROTER g cacp: .10
Eathl qRIE. < =0 I8 mas <N & sty Sege b L $7.064 I ‘$8.66

Remarks.—The above costs are for a gold mine situated in southwestern
Arizona. Mine is located 50 miles from railroad by good wagon road.
Mine is developed by two shafts, depth 250 to 300 ft. Ore occurs in shoots
in silicified zone in porphyry near contact of porphyry and shale. Zone is
25 to 75 ft. wide. The high-grade ore varies from 2 to 7 ft. Ore consists
of quartz and silicified brecciated pieces of porphyry. The gold occurs to
a large extent free. The method of treatment is amalgamation and cyanide.
The wage scale and cost of supplies is about the same as Arizona camps.
Hauling to railroad cost $13 per ton. Water is pumped from wells 1000
ft. deep. ‘
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THE BISBEE CAMP

Arizona, U. 8. A.
(See Appendix, page 347)

CALUMET AND ARIZONA (NEW)

REPRESENTING A MERGER OF THE CALUMET & ARIZONA AND SUPERIOR &
PirTsBURG, BisBEE, Arizona, U. S. A,

Year ended Dec. 31 1913 | 1912 | 1911

Production:

Pounds copper........... eesecaasaeann 52,987,383 53,108,628 49,945,905

Ounces silver..... fre B o PR i Tt 880,915 594,319 453,947

Qunces gold b ;56 . % o ahh el o 18,989 22,881 18,114
Gross income: :

Copper, silver and gold................. $9,181,995 $9,131,967 $6,842,683

Expenses........ How 0 30000 o080 s N 4,960,528 4,547,973 4,270,441

Net earnings on production.............| $4,221,467 $4,583,994 $2,572,242

Exploration outside properties........... 146,830 43,111 46,920

NGt INCOTNE.: o'u .o ol fe B1ofo o olalets 5 So el s ofoke $4,074,637 $4,540,883 $4,525,321
Smelter:

Tons ore smelted. . ......coeviviunnnn.. 476,9371 477,496 457,435

Pounds recovered perton............... 111 111 109
Cost per ton smelted (calculated):

Expenses at mine and smelter........... $8.05 $7.82 $7.67

Sal. office and general expenses.......... .14 .14 .18

Frt. refining and market............... 1.54 1.58 1.49

COlSbnction, .. ... . oo v apece e e ey SR drr g e s 588 .08

Total.. 5. % oo 0B okmtic 0 65 ab ol b £ ok $10.42 $9.54 $9.42

Value precious metal per ton refined copper. $24.36 $30.86 $24.15
Net cost prod. copper per Ib. crediting gold 7.65¢ 7.02¢ 7.34¢

and silver, as given in report

1 No tonnage figures are given. This figure is takenfrom the detailed operating sheets of

the Calumet and Arizona and Superior and Pittsburg properties.

sampled.
2 State and Federal tax.

It is for total tons

The above represent the combined operations of the Calumet & Arizona

and the Superior & Pittsburg properties.

For more detailed information

see cost data given under Calumet & Arizona and Superior & Pittsburg

properties.
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CALUMET & ARIZONA MINING CO.
BisBeg, Arizona, U. S. A.

Year Ended Dec. 31 1913 | 1912 1911 1910
Production:
Copper, pounds ....covvvveeenacaeeens @ 16,490,229/ 21,476,739| 28,029,506
Silver, ounces........ S b0 GOEh b g WO P 233,092 16,9 ST P
Gold, OUDCES..e.vvrvoonnrenenns 9,066 91320 T SRR
Income: Value gold and silver......... 91| o b0 $323,252| $301,309| $265,364
Recpt. copper, gold and silver.......... ceeeeeeee.| 2,897,024| $2.983,665| $4,106,396
Prof. smelt. custom ore..... e Sk o bbb bt Bt NI ot R 144,687
R OBRLE e tefoY ersl il hed ol R doks. o) o o070 ok veee..| $2,424,428 $2,807,024| $2,983,665| $4,251,084
Total with mlsceﬂaneou ...................... 2,925,302| 2,983,665 4,251,084
Expenditures......ceoeveiennaan .| $1,405,285| 1,734,926/ 2,080,025/ 2,815,625
Net earnings on production..........| $1,019,142| $1,190,375 $893,639| $1,435,459
Mine and smelter: Dry tons mined ..... 102,892 179,788 244,067 315,081
Dry tons shipped........ ol AT e ECS s 104,177 176,049 244,772 315,128
Dry tons smelted.....co.ovvnun. b 8o do 107,7018 159,513 212,370 281,0437
[Blux® ere-smeltodsa ol g, SRt s en 5 17,054 38,831 34,324
Pounds copper recovered dry.......... 89.69 92.129| 97.677 92.285
Per cent. copper recovered............. 4.485 4.606 4.884 4.614
AVErage PriCe COPPEES 1ot a, vies sl o the|eie s os o siainis Q) 12.4922¢| 12.9316¢
Gold and silver per ton refined copper..|....... CAR) $39.20 | $28.07 $18.93
Cost per ton smelted (calculated) :
Exp. mining and smelting............. $7.80 $7.65¢| 87.16 $6.81
Construction’. . .. 4t . kil . Aotee 50 doada oG 56 0 o IO S0 .04 .21
Sales office and gen’l exp ...... LA .26 .20 .16 .15
Frt. ref. and mkt........ 50 boBS S Borik 1.37 1.31 1.15 1.23
Total cost per ton..... $10.428 $9.16 $8.51 $8.40 -
Less gold and silver per ton.......... R B B T 1.71 1.40 .79
FL ol TS o b $7.45 | $7.113 $7.61
Cost per pound (as given in report)
Cost per pound crediting gold and silver{.......... 8.56¢ 8.33¢ 9.07¢
General: Development, feet....... Yonan 15,635 25,787 26,196 30,848
Tons mined per ft, developed ......... 3| [Beh A= 7.4 16.1 9.11
No. men employed mine and smelter ...|.......... 1,347 1,038 + 1,161

1 Production not given. An approximate figure may be had by multiplying the tons by
pounds recovered. 2 Notgiven. Copper for year E. & M. J. quotation was 16.3¢. 3 Assum-
ing a recovery of 85.5 1b. Tonnage Courtland ore not given in 1911 report. ¢ Approximate-
ly 12,500 tons of Courtland ore as reported shipped in the 1912 annual report have been
added. This gives an assumed average recovery. of 87.2 Ib. per dry ton on all ores treated.
8 Including $.79 Federal and State tax and $.20 interest. ¢ Tons sampled. In addition to
this tonnage the Courtland camp produced the following: Tons mined wet, 29,391; tons
sampled dry, 26,935; pounds copper rec. per ton, 98.60; per cent. assay per dry ton, 5.4
per cent. 7In addition 17,624 tons of Courtland flux ore was smelted. This gives a
recovery of 83.9 lbs.

See also Appendix, page 348
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PHELPS-DODGE & CO.

Operating the Copper Queen, Detroit, Moctezuma and other properties
Arizona, New Mexico and Mexico

This company owns and operates the Copper Queen Mine at Bisbee,
Arizona; the Detroit property at Morenci, Arizona; the Moctezuma, at
Nacozari, Mexico; Burro Mountain, Leopold, N. M.; Stag Canon Fuel Co.,
and Phelps-Dodge Mercantile Co.

The net profits of these properties are as follows:

Copper Queen: 1913 1912
Net earnings............ oAl $6,916,900 - $6,977,378
Depreciation. .......  PIO A A s 642,958 780,612
Net profits.................... $6,273,942 $6,273,942 $6,196,766 $6,196,766
Detroit:
Net earnings. ................... $1,112,870 $1,406,170
Depreciation. ................... 149,899 146,484
Net profits.................... $962,971 $962,971 $1,259,686 1,259,686
Moctezuma:
Net earnings. ................... $2,402,447 $2,735,061
Depreciation.................... 400,037 790,655
Netprofits. ................... $2,002,410 $2,002,410 $1,944,406 1,944,406
Burro Mountain:
Defieit.ooaeiiiinaaiiiann., $199,235 $199,235 $84,105 less def.
Stag Canon: def.
Net earnings.......... Pl EEE - $362,564 $346,350
Depreciation.................... 274,858 59,436
Net profits.................... $87,7061 $87,706  $286,913 286,913
P-D Mercantile Co.:
Net earnings.................... $649,518 $575,694
Depreciation.................... 20,746 23,566
Net profits. . $628,772 $628,772 552,128 552,128
MY TN TS -0 00008 o 0 8 Sl 3 3 6.0 9100 dl0 B 0 010 0 00 40 6 013, 9.9 00,0008 0 $10,155,794
Commissions and miscellaneous earnings. . b ook $471,494 ......... $406,077
Less expenses, taxes, €tC.....ocuvvunvennenrrunaan IEHED “ooan oo okl 126,350
$297,709 Llinia $279,727
Net profit:
Final net profit........ S, T A DO L B B $10,054,275, it o $10.435,521
Production, company's ores, pounds, copper... 147,498,580 ......... 140,628,798
(O TGy BN dhono oro 6 080 00,0 5600 0w o § hb o bncaa60F00ch0c0 008 0a0ad 1,104,510
(O I EDLI A 5 8860 Ha 6 o6 o5 0 5o M6 GEAas 0 dun /dc §ond S0t 30 a00bag 16,002
Production including custom ores: ¢
(T T et S OBE MG o 3. 5B oD bbb g o 15565 2e s . 148,678,889
(O SN ¢ Bl o S A B F Pois Skt 8 0 o3 Masoo Fo ATAC QTS o 0 IS B 1,689,152
(@01 G 10) (s SRS S A5 e #5585, 410 Hoa 0H0 G808 55 b lo 0. 8 8000 0.0 A 0 L 3% 5 27,687
Price received for copper.....oovveinriiienneanns 1388143 S 06000 15.51¢

1 After paying $179,404 losses paid account explosion.
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COPPER QUEEN CONSOLIDATED MINING CO.
BisBEE, ArizoNa, U. S. A,
Owned by Phelps-Dodge Co.
Period, Year Ended Dec. 31 1913 1912 | 1911
Production, reduction works:
Ores and precipitates, pounds, copper....| 82,355,137 79,856,168 75,200,392
Lease ores, Copper Queen............. 3,250,490 1,899,170 460,766
Moetezuma ore and concentrate..........| 36,598,132 31,739,748 25,511,582
Customiore ArE 7o S o S5l sk 8,167,132 8,050,091 10,272,489
Old dump slag and cleanings.......... 3,039,691 21,330;923 .. et
Total copper, pounds............... 133,410,582 123,876,100 111,445,229
Totaltsilver¥ounees. o % . AT N 1,870,162 1,689,152 1,794,895
‘Total, goldyonnees: . (L. .o« depatloa st 31,141 27,687 27,154
Silver custom ore included in above...... 717,088 584,642 598,941
Profit:
Net earnings..... PRINRRT e s ae L - $6,916,900 $6,977,378 $4,155,010
Depreciation plant and mines......... 642,958 780,612 1,388,575
Tl profis. . . 37 iR Rt $6,273,942 $6,196,766 $2,766,435
Tons treated:
Copper Queen ore and precipitate...... 692,897 672,280 623,474
Lease ores, Copper Queen............. 21,287 9,027 5,794
Moctezuma ore and concentrate....... 140,134 124,083 111,462
Custom {016 fep] Ntk Lot i o 1 4l 82,874 97,574 106,751
Old dump slag and cleanings.......... 97,165 507820, 7 [« 2 il m e an
P OUA] THONR: ke sl hahe sk~ iAol 515 el el 1,034,357 962,914 847,481
Smelter:
o th ) IR L L LT T LS 1,193,726 1,151,949 1,135,646
Bullion produced.......c..otveivevennn 134,513,330 124,915,708 111,445,229
Blast furnaces: i
Tons charge treated.................. 1,013,767 1,005,861 JEakis S ST
Of which wasore.................... 822,283 845,885 854,463
Per cent. coke per ton charge.......... 12.4 ) 0 I e R
Tons Iatbem o Sl v gy his Ahdts el 154,472 1:80,522 sl 1R EE S TR0
Mattefall-per eeRtinh . 2. 50 5 Jepanss 18.79 2097 VIR Nyt iR
Reverberatory Department:1
L ong ronstodn s, B WU RN 3. ol 128,000 WL .. s sl e TaeTre 4
Tons-caleines: . .= 5. foata Nkl V0L L) 10276307 - 5. . oo JaS i Lot NIRRT S
TonsSmeltedr . o oy e Py oroeroete 179,958 56,0865 |y TR ek
Matteiprodlided? it Dbl N B S ol o0 15,1685 | R viv R
Matte fall Poricentritpm Na B R T s vl Sa Ve n el 29841 Al LN e i R
Converter Department:
Tons matte treated........ccooveveuns 206,493 196, 685 ISR A
Average stands operating day........... 6.5 6.16 5.78
Tons bullion produced.................. 67,256 62,458} 12| A e
General:
Development ft. at mine .............. 105,937 78,135 62,150
Timber used.per ton, mineds,. .« e o bbb« csiopete s ige 14.9 16.6

! Was placed in commission in June, 1912,

2
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STOPING COSTS PER TON 1913

Four methods of stoping are practised, the choice depending on local
conditions. The comparative costs are:

Tonnage Labor Timber Explosives i
per ton
In square setting....... 612,299 $1.555 $.473 $.085 $2.113
In top slicing........... 20,582 1.010 .210 .080 1.300
Incutand fill.......... 58,239 1.170 .110 .120 1.400
In shrinkage........... P D CA BV LB T o b, L MRE NG oo B It 0 it oy
' i e TP W 694,942 $1.506 $.434 $.088 $2.028

Analysis of all ore smelted in 1910 was: SiO,, 19.7; Fe, 26.3; CaO, 2.06;
Al,0s, 8.9; S, 17.85; Cu, 7.76.

The report of the Copper Queen Co. contains no figures which permit of
cost computations.

Remarks.—(See General Remarks, Bisbee.)

Property is developed by seven large shafts, i.e., Czar 400 ft. deep, Hol-
brook 600 ft., Spray 900 ft., Gardner 1000 ft., Dalles (new) 1409 ft., Lowell
1400 ft., and Sacramento 1600 ft. Mines have electric haulage. Pumping
not heavy. The ores are both oxides and sulphides of copper. Ore is hand-
sorted underground. The grade shipped is in the neighborhood of 7 per
cent. The method of mining is principally square set, though some top
slicing, cutting and filling is used. A considerable saving is said to have
been made in timber cost in past few years. Was 25 to 30¢ per ton, while
in 1912 it was down to 18¢. Formerly used 10 X12 and 12 X12. Now using
smaller timbers, 8 X8, and filling closer.

An estimate of the cost per ton would be something as follows:

IVIARTRE . - oreh 70 Yoot S hate ke PR LoTis s o e Jove b e ToroHatons $4.00
(SR K i 2 e U S SR, ) < = it S S S e 3.00
Hneight'. s . & o Gnig b i n JRINUSEIE, 5 st 25
Converting, mkt., ship., ref. and selling ......... 2.20

$9.45 From this to $9 per ton.

The ores are smelted direct. Smelter is located at Douglas, 25 to 30 miles
from mines. Rail connection, mines to reduction plants. Blister copper
shipped to Atlantic seaboard for refining. Company employs 4000 men,
2500 at mine and 1500 at smelter.

The limestone ore reserves Dec. 31 1913, amounted to 2,356,729 tons.
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SHATTUCK-ARIZONA COPPER CO.
Bisser, Arizona, U. S. A.

19

Period : Year ending August 1 to
Production: Dec. 31, 1913 Deec. 31, 1912
Copper, pounds recovered ................ e e s 101133219,756 1,746,493
Silver, ounces recovered .........cocuiernnaannnn 236,000 15,165
Gold, ounces recovered 2,033 16
Lead, pounds recovered 134833956 % 55, .o St S
17 mos., Aug. 1, 1912
Gross income (Aug. 1, 1912 to Dec. 31, 1913): to Dec. 31, 1913
Gross value copper, gold, silver and lead.......... $2,545,007
Total receipts after interest and miscellaneous .. 2,562,668
Total disbursements........ccoovvenierernne. 1,411,788
INCEDEOR: 5 vovers s oie s g danchensie of BN LR ST CEF $1,150,879
Mine:
Copper ore:
Riotind wol-tond- . . 18 i LTl At & e 94,095 7,754
Shipped wet, tons.. 99,075 12,806
Smelted wet, tons .. 99,089 12,244
Smelted dry, tons 89,343 10,913
Pounds recovered perton dry.........ovvueian.. 147.96 160.52
Lead ore:
Stoped'iwels: tonal- $5- F o TR S L e e A e 4,822
Shipped wet, tons .. 5,090
Smelted wet, tons.. 5,090 No production
Smelted dry, tons ............. R R JL0 5 4,874
Pounds recovered perton dry ......c.covunen.. 304.48
Cost per ton smelted dry:
Developmenti sl .« o<t semos el o X R $1.43 A
Mining and delivery to smelter. Skt Ju¥ ol B 5.41
Smelting, refining and selling.................... 6.29 Costs not repre-
General and depreciation...........cooeeeaenenn .52 sentative. Ore
Total 008t. ... o .fr e v atapenin SO T ot g $13.65 obtained from
Credit gold, silver and lead ..... SRR R ) I 2.95 development.
I\ L S T TR A T $10.70
Cost per pound:
Refined copper, deducting credits................ 7.22¢ Not available
General:
Value gold and silver recovered per ton ore smelted $20030 N T OB oo
Precious metal values per ton refined copper..... P27 . 400 U S B AN R
Lead ore credit per ton refined copper .......... 12087 1 TR Sy
Totalcreditpertonreﬁned................;.. $39.86 e e\
Gross price received per pound delivered refined 15, 4208¢70 {1y 5. S FAT Ao
copper.
Average price equal New York delivery.......... 158081 £ v el Ht ey X
Development, ft....... SN e o VR T (L2, o) P epa Lo 20,147 . Y L e e e

1 Mined. In addition, 5052 tons came from the stock pile.

See also Appendix, page 348
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SUPERIOR & PITTSBURG COPPER COMPANY
BisBeE, Arizowna, U. S. A.

Year Ended Dee. 31 [ 1913 | 1912 1911 | 1910
Production:
Copper, pounds........... (&) 36,618,399 28,469,166 26,133,790
Value, gold and silver......|............. $496,254 $301,785 $234,998
Income: -
Salesbullion............... $6,737,521 $6,186,964 $3,859,018 $3,444,757
Miscellaneous income...... 47,881 19, RO B A8 410
Total income........... 6,785,402 6,206,665 3,859,018 3,445,167
Expenses................. 3,683,077 2,813,046 2,180,415 2,509,725
Net earnings........... $3,202,324 $3,393,619 $1,678,602| $935,442
Mine and smelter :
Tons ore mined dry ...... 359,333 292,874 205,603r 227,857
Tons ore shipped dry..... 342,160 288,845 205,675" 227,756
Tons ore smelted dry ... .. 342,3013 288,429 206,234 227,114
Pounds copper recovered. . 115.698 127.2 138. 3% 115.3
Per cent. copper recovered 5.7854 6.36 6.917| 5.76
Val. gold and silverperton'............. $27.10 $21.20 $17.98
refined copper “
Cost per ton smelted (cal-
culated) :
Mining and smelting....... $8.12 $7.896 $8.35 $9.05
Sales office general expense .10 .108 .19 F25
Frt., ref. and mkt......... 1.59 1.75 1.92 1.57
Construction.............. 11 I .13 .22
fMiotaly:) PR IR Y S $10.47 $9.754 810.59 $11.09
Cost per pound (as given in
report) :
Cost per Ib.er.goldandsil. [............. 6.33¢ 6.60¢ 8.7¢
Price rec’d for copper .....|..c..covunenn. (©) 12.49¢ 12.93¢
Development ............ 47,201 29,547 25,322 27,847
Men employed .......... ... . ... ... 485 344 536
Amt. water pumped, gal.. 1,566,756,779 1,620,218,296 1,579,255,906| 1,516,014,750
Depth deepest shaft ... ...|....ooneen... 1,837 | 1,837ft. | 1,774 ft.

Remarks.—Property adjoins the Calumet and Arizona. Mine developed by four large
shafts. Depth is greater at this mine, 1800 ft. having been attained. The ore-bodies occur
in limestone near the porphyry as is the case at the C and A mine, Copper Queen and others.
At this mine the sulphide ores predominate though considerable oxides are found. Ore con-
sists of chalcocite, chalcopyrite, also with various carbonates and oxides. At the Junction
shaft the sulphide ores are mined by top slicing. At the other shafts the method is princi-
pally square-setting. The ore-bodies are often very large. One has been opened for 800 ft.
in length, 50 ft. wide and for 300 ft. in depth of continuous ore. The mine is very wet as will
be seen from the amount of water pumped. Water is handled for the Copper Queen and also
for the C and A mines. The figures given are the total quantity pumped. The ore is treated
at C and A smelter at Douglas, 25 miles by rail. Freight rate favorable. Plant contains
smelting and converter departments. Blister is shipped east for refining.

1 Not given—the average for the year was 16.3¢. 2 Production not given. An approxi-
mate figure may be obtained by multiplying the tons and pounds recovered. 3 Tons
sampled. 4 The assay of the dry ore was 6.272 per cent. 5 State and Federal tax.
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Clifton—Morenct District

ARIZONA COPPER COMPANY, LTD.
CuirroN Arizona, U. S. A.
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Year Ended Sept. 30 | 1912 1911 1910 1909
_ roduction :
Pounds Bessimer copper.............. 38,150,000, 34,569,019 32,161,205| 32,017,487
Income:
Income copper and bluestone......... £1,184,051| £866,863| £832,291| £841,509
XD CNEOT S P e s . b o e s % e R 753,076 654,499 663,910 638,583
Working pfofit...c.. ... oo mmiesn £430,985| £212,364] £168,381 £202,926
Balance after inc. other Co’s.......... £504,108] £285,488| £254,471| £333,479
Profit after int., debentures, ete....... £480,775 £262,340| £227,646] £302,435
Mine:
fRonssmIned ATy -l /5 . cte o ofh 15 b ol 927,116 744,746 788,986 741,068
Yield per ton, pounds................ 41.15 46.4 42.64 43
Per cent. conc. ore of total........... 96 94 965 e o dd
Per cent. smelted ore of total......... 4 6 4 L
Tons ore treated to 1 ton copper prod. |........... [.c.couon.. 46.9 43.04
Concentrator:
Sulphide ore treated................. 782,100 582,335 559,250 565,085
IRatio] 6f cORCN R om0 N e ) 6.74 to 1 5.6tol | 5.14t01 5.8t01
Oxide conc. and leacher:
Tonar tTeated dry ey « dorss o'o oo snisie o oiole's 108,230 104,754 115,223 111,513
Tailingieachedke i ot nf fins el 89,890 90,526 102,831 101,921
Copper prod., per cent. of total copper 9.71 11.5 11.3 9.52
Tons sulphuric used...... >0 S SOt 3,998 3,778 -2,971 3,365
Smelting department: £
Ore and conc. smelted............... 158,529 153,991 158,532 142,409
sDotal WithVAuRes/ b . oo it s a¥en o o 236,035 R30V8IBINNNT . opos, [ R R
Yield ore and cone., per cent. copper.. . 12.03 11.22 10.14 11.24
Total copper prod. as finally adjusted.| 38,132,000 34,584,000| 32,210,000, 31,962,000
Cost per ton mined, calculated (approxi-
mations) :
Mining, conc. and leaching........... $2.19 $2.25 $2.12 $2.25
Smelting, conv., shipping and R.R... 1.46, 1.82 /7 1.79
General eXpense...........oeueeuenn. .29 .19 .18 .14
Tofal® e S N S s i TSN $3.94 $4.26 $4.07 $4.18
Cost per pound:
Approximate cost per pound.......... 9.5¢ 9.2¢ 9.5¢ 9.7¢

Remarks.—Properties are situated at Morenci, Metcalf and Coronado,
Clifton District, Arizona. The ore-bodies have the following character-

istics.

Morenci: Very soft altered porphyry, necessitating close timbering.
Width irregular, from less than 50 ft. to over 200 ft.

Property opened by
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adits and shafts. Method of mining square-setting, block-caving and top-
slicing. Tendency to do away with square-setting. Probably top-slicing
will be principal system employed.

Metcalf: Ore depth somewhat less than at Morenci. Harder porphyry
and less timbering required. Width similar to Morenci. Mines opened by
adits. Method of mining js modified block-caving and shrinkage stopes—
some square-setting.

Corondo: Vein formation with firm foot and hanging of granite. Width
10 to 50 ft., average about 15 to 25 ft. Mine opened by shaft.

Character of Ore: At Morenci and Metcalf, chalcocite and cupiferous
pyrite, both as disseminations and as a network of interlacing veins in a
thoroughly altered soft monzonite porphyry, resembling in appearance the
ore of Ely, Nevada. Associated with this ore are strong high-grade veins
of chalcocite and cupiferous pyrite varying from 6 in. to 2 ft. Grade of ore
is around 3 per cent. to 3% per ceat. A small amount of ore is still being
mined from oxidised limestone deposits. This is treated by the leaching
process. The Coronado ore occurs in altered granite. Mineral chiefly
chalcocite. Grade 4 to 43 per cent. Approximately 350 tons per day are
coming from this property. This may be largely increased on completion of
Coronado haulage tunnel.

Depth: The depth of the mines varies greatly. Some ore is mined near
the surface, while the maximum depth obtained is from 700 ft. to 900 ft.

Reduction Plants: The property is equipped with concentrators at
Morenci and Clifton, and with a smelter at Clifton. Two products are
mined, ¢.e., concentrating ore and direct-smelting ore, the latter a small
proportion. Concentrates are smelted. The finished product is blister
copper which is placed on the market. The Company owns the Arizona and
New Mexico Railway connecting mines, mills and reduction plant; also
Clifton and Morenci with through trunk lines.

General Conditions.—The labor is good, mostly Mexicans paid $2 to
$2.50 for eight hours. Skilled white labour $2.50 to $4.00. Supplies are
slightly above average for Arizona. Limestone for flux is obtained in
district. No additional iron needed. Water is pumped and is expensive.
Topography very rugged. Climate favourable.
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DETROIT COPPER MINING OF ARIZONA
Mozrenci, ArizoNa, U. S. A,
Owned by Phelps-Dodge & Co.
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Year Ended Dec. 31 1913 1912 1911 1910

Production :

Copper, pounds...................... 22,255,130] 24,802,789 22,704,398| 23,056,292

Mot oarnihgs. . ....0. ... u. vd ] $1,112,870 $1,406,170 $930,495 $1,079,547

Depreciation, plant and mine.......... 149,899 146,4841 267,709 120,000

Net after dep;eciation .............. $962,971 $1,259,686’ $662,786| $959,547

Tons ore mined:

Concentrating ore...........coooevun. 518,718 501,451 501,093 474,027

BINElINZION. s . oo oers perore Sye o opafele s et 5,330 6,190 7,904 7,473

Silicious (convert.)...........cceuean. 8,380 11,990’ 7,745 11,093

Potal, ore niinedblat Ao aNiss M ME 00 533,563 519,631 516,742 492,593

Tons ore treated.........ocovuuennnn.. 537,324 520,272 517,087 494,286

ield pertion, e Pis 2 ke b SRS 41.42 47.67 45.9 46.64

Grade ore mined, per cent............ 2.9 R RSO IS0 |37 It o o
Concentrator:

Tons concentrated.................... 517,518 501,928, 500,000 474,073

PARSAYHVAlITe Fe ., Mo AN ¢ I 2.785 3.08l 2.869 2.977

Concentrates tons.................... 66,928 70,438| 66,012 69,906

Assay value, percent................. 15.834 16.69' 15.876 15.426

Recovery, per cent..... AANNE Ry bopry 74.76 76.12 73.05 76.42

Tailingsiassayn ot ida i | e . o d .79 .811 .848 182

Bt of amng. . o 3 AL 48 s b 7.3-1 7.1-1 7.57-1 6.78-1

Water consumpt. per ton milled .-...... 555 511 gal. 522 554

Actual running time, per cent......... 95.46 95.11 95.32 95.36

Ore milled, twenty-four hours, tons . ... 1,485 1,442 1,437 1,362
Smelter operations:

Total ore treated (Detroit)............ 516,153

Assay value, per cent. copper......... 3.098

Yield, ;péricont. 5 -0 0L X e lafia i h 2,179

Production lbs. copper............... 22,481,238

Custom ore, tons .. ...ooovuiienn ... Not Not 933 Not

Assay value, percent................. available | available 11.95| available

Total ore treated..................... 517,086

Assay value, per cent. copper ......... 3.116

Yell. .. ;.00 ndde .. VTS oy 2.195

Total production, lbs. copper.......... 22,704,398

Saving, smelt. and conv., per cent...... 93.86 92.6 90.945

Average price, copper, cents............ 15.37 15.51 12.36 12.826

See also Apperdix, page 349.
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SHANNON COPPER COMPANY
CrirToN, Arizona, U. S. A.

Year Ended Aug. 31 et 1912 1911 1010
Prod. (Sold):
Copper, oz. fine..........| 18,793,724 16,406,336 15,630,090 17,924,198
Goldi o710 S0 e 3,412 2,615 1,690 1,813
SILVETNOF. oo ot ol S . 169,197 170,690 91,955 116,280
INCOME
Value, cOpper. ...........| $2,982,492 $2,440,586 $1,931,009 | $2,321,163
Value, silver............. 68,247 52,300 33,817 36,269
Waluegold 5 Nesr L g 102,673 101,979 49,302 60,638
Total value............| $3,153,412 $2,594,866 $2,014,219 $2,418,070
Total expenses......... 2,532,631 1,910,637 1,815,605 2,131,157
15 {506 0coho 8680k 0 & o a0 $620,781 $684,229 $198,613 $286,913
Deduct int. dev. and taxes 181,206 123,615 79,759 46,427
Net profit................. $439,574 $560,614 $118,554 $100,487
Other income inclu R.R..... 36,866 20,400 9,856 4,718
Total income............. $476,440 $596,738 $128,710 $195,205
MINE
Tons of ore mined........ 434,307 1 285,210 263,975 311,456
U @ e (S e T T b 6] |81 0 0.6 36 a6 05| [8.000kra'0'0 0 0 0 Al [0l0a 06 a8 0 o da oo 0848 6o 6 drb 0 65
Extraction Shannon ores, 46.78 2 57.5 56.9 53.56
1b. cu. per ton )
Prod.Shannon property,lb.f............. 16,306,947 14,944,933 16,565,032
Prod. custom oT€....oovvi|ienrnennnnnan 79,184 223,169 1,045,236
Total production......... 18,793,724 i 16,326,134 15,168,108 17,600,268
Price rec’d. for copper. ..... 15.87¢ 14.875¢ 12.352¢ 12.839¢
Cost per ton mined wet (cal-
culated)
Operation............... $5.1943 $5.886 $6.05 $6.00
Frt. ref. and eastern exp. . .636 .813 .85 .82
Dev. explor. int. ete....... .417 .433 30 31
Total cost............. $6.247 $7.133 $7.20 $7.13
Cost per ton wet:
Min. ton mined Metealf. $2.12 $1.89 $1.97 $1.97
Conc. per ton conc...... .95 .84 .92 .91
Smelt. ton Burden & flux $2.73 $2.76 $2.69 $2.73
Cost per pound:
REIIY. Poier et ? dpae it ]drie omene e b 9.94¢ 9.92¢ 10.02¢
At N. Y. refined.......... 13.5¢ 11.42¢ 11.58¢ 11.75¢
Development............ 13,600 ft. 11,031 ft. 7,645 ft. 7,373 ft

1 Treated. 273,223 tons of outside ore were treated with a recovery of 22 lbs.

2 Including the mining of 437,807 tons and the treatment of 434,307 tons. There was
mined at Metcalf 364,584 tons.
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Remarks.—The Shannon mine is located at Metcalf, 5 miles northwest
of Clifton, Ariz. The mill and smelter are situated 1 mile below Clifton,,
or 6 miles from the property. The company owns its own railroad connect-
ing mines with reduction works.

The Shannon mine is situated at the top of Shannon mountain, 1200 ft.
above canon. Tramway conveys ore to railroad located in canon. The

- workings at the mine aggregate 15 miles. Property is developed entirely

by tunnels. The Shannon mine has very extensive surface ores. The
ore-bodies are worked by two methods, open cut and square-set stoping.
The surface ores are sorted up to smelting mixture of 4 per cent. grade.
The underground ores, about half of which go to the mill and half to the
smelter, are silicious sulphides. The formation is limestone and porphyry,
the ore occurring in each formation and also on the contact. The ore-bodies
occur in very irregular deposits which necessitates mining by the square-set
method. The surface ores are worked cheaply. About one-half of the ore
shipped is concentrating ore. This averages about 3 per cent. copper.
The smelting ore varies from 4 per cent. to 5 per cent.

The concentrator is of 500 tons capacity. The saving is said to be from
72 to 78 per cent. with a grade concentrate of 13 per cent. The ratio of
concentration is around 5 into 1.

The smelter is of 1800 tons capacity. It does a custom busmess, treating
principally sulphide ore which is needed. Barren limestone is used in
fluxing. The matte averages around 45 to 48 per cent. copper. This is
converted at the plant and blister shipped to Atlantic seaboard for refining.

Shannon has been a high-cost producer. This is due to low grade of ore
and necessity to mine by square-set. Timber is very expensive. The
company employs Mexican labour.



26 MINING COSTS OF THE WORLD

UNITED VERDE COPPER CO.

. JEroME, ArizoNa, U. S. A.
Year Ended Dec. 31 | 1912 | 1911
Production:
Copper (fine), pounds.........ivvtieeniinnreennnnas 31,570,085 33,164,520
I LG T O MTLOCE s 3vs B 2 b 16 15 0 10We %5, o T o B sione. SHols fa o 7o o B AVDs s o 480,518 461,168
RS SRRSO SRR | R S S e TR 3 15,069 15,239
Mine:
Tons mined (part of 1911 sent Humboldt) ........... 351,816 327,133
AT Erer s B e R e T o (9 5 BTSN 0 s R e 354,437 294,600
Grade ore and recovery:
Copper fed, perton, percent...........covvunenn... 7.01 e,
Silver fed, ounce per ton (recovered) ................. 1.356 1.456
Gold fed, ounce per ton (recovered).................. .043 .048
Recovery of fine copper including custom ores fed, but 33,358,878 31,831,431
exclusive of custom ores sold, pounds.
Recovery; perioent. . 2. . k.l il L 67.18 67.26
Cost per ton:
Cost of mining (per tonmined)..................... $2.715 $2.87
Cost of smelting and converting (per ton fed including $2.8351 $4.066

cost of silicious ores used for flux).
Cost per pound:

Shipping, refining, etc. (New York expenses) ......... $.01456 $.01523
Miscellaneous costs:

Costioff COKEDEr tON% 1 X5 - T3l orc o hpohen L lchess it iweFe . 0oy $11.61 $11.61

Costof coal perton........vvvvvvivenninnnanannnens $5.36 $4.91

Cost of horse-power per annNUM . .. ....ivuuerennnns.. $190.96 $234.452
Income:3

Copper sold $5,279,442 $4,174,478

Bilver sold. . .crcsms gl rrt s 298,155 246,665

@I A J88 b oo . A iBa B AHE S5 8P o LB 5010 bio SO 321,860 315,691

otaligross.proceeds. f. ... . oo tieies ot sfsis o oran oo of $5,899,860 $4,736,834

Metal prices:3

Copper per pound, cents.........cooviviiniiniiun.nn 16.725 12.586

Silver per ounce, cents..........voiiiiiiiiiieiinn 61.57 53.49

E@ I O AR EANGRAB 0o 6 L 3 40 LASA B L OBl AT $20.34 $20.72

18,72 7o [57(s [y 019 (o COPAPRRUI % (ol SO O B M P $1,800,000 $2,475,000

1 Exclusive of cost of silicious ores used as flux.,
2 Horse-power based on evaporation, the high cost due to wreckage of power house.
3 From Boston News Bureau.

Remarks.—The United Verde mine and smelter are located at Jerome,
Arizona. Company owns narrow-gauge line 26 miles in length connecting
the property with a branch of the Santa Fe Ry. The ore-bodies occur
as lenticular or irregular-shaped masses, dipping about 70 deg. in a shear
zone of schist and diorite. Some of these bodies are several hundred feet
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in length; one is said to be continuous for nearly 700 ft. and the ore-body
to average 6 per cent. copper and $2 in gold and silver. On the 500-ft.
level one of the stopes is 200 by 100 ft. Some of the smaller stopes average
as high as 10 per cent. to 14 per cent. copper. The method of mining
formerly employed was square-setting and this system is still used in the
upper workings. A greater part of the ore is now mined by the bottom-
slicing method. Filling is done from the side walls and from the surface. -
Some of the oxide ores at the surface are mined by open cut.

The ore is principally sulphide, chalcopyrite predominating, though
many others are present. The ores carry a heavy excess of iron and sul-
phur. The mine is developed by vertical shaft to 1500 ft. It is opened by
tunnel to a depth of 1000 ft.

The ores are smelted direct. Very little flux is used. A small amount
of limerock is employed. About 7 per cent. coke is used on the charge.
The smeltery, which is situated at the mine, has a capacity of from 1000
to 1200 tons per day. Equipment consists of four blast furnaces with con-
verter department. As a result of the caving of the ground at the smelter,
which is located at the mine over the ore-bodies, it has been found necessary
to erect an entirely new smelting plant. The new smelter is located five
miles from the mine, situated on a new broad-gauge railroad connecting
with the main line of the Santa Fe. This road should effect a great saving
over the present narrow-gauge road. The plant will be of 2500 tons
capacity and composed of six roasters, three oil-fired reverberatories and
four blast furnaces. The new smelter should be operating in 1915.
Mine and smelter have electric power, 1500 h.p. being furnished by the
Arizona Power Co. at a cost of one cent per kilowatt-hour.
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Ray Dustrict

RAY CENTRAL COPPER MINING CO.
Ravy, Arizona, U. S. A.

(Now Owned and Operated by Ray Consolidated)

At this property two ore-bodies exist: (a) low-grade disseminated ore, of
which there existed in 1912 6,711,000 tons, averaging 2.19 per cent.
copper; and (b) high-grade disseminated ore-body, containing 673,000
tons, averaging 5.83 per cent. copper.

The following are the estimated costs on the two grades of ore.

HicH GRADE

Grade: 5.83 per cent.

Extraction, mill: 75 per cent., may equal
80 per cent.

Ratio concentration 6, into 1.

Smelting $6 per ton concentrates.

Custom smelter to pay for 95 per cent. of
contained copper less 2} cents., N. Y.

Low GRADE
At the time the low-grade estimate was
made the ore averaged 2.15 per cent.
copper.

Assuming a 70 per cent. extraction in the
concentrator and 5 per cent. loss in
smelting, ore should yield 28.6 1b. per ton.

quotation.

Costs pER ToN Costs PER ToN

Mining (Filling method)........... $2.00 Tons treated daily........ 1000 3000
I ET Y i g PR P S P .70 Mining........co0ovevnn.. $1.25 8§ .90
Transportation.............. - .15 Transportation................. .15
General expenses................. .05 Developing. ............. TOSEE Pa
Smelt. ref. and marketing.......... 2.85 I BTV 58 b 000 0 o Blalo 8 .70 .60
Smelting' .80 e R .35 .35

Rogall e, o % o, NN ol B $5.75 Ref. and mar. 2¢ per unit . .57 .57
Cost producing copper 7¢ exclusive AT H k6 Jo 388 50 50 6 5508 00 $2.97 $2.57
of amortization and interest. Cost per pound........... 10.38¢ 9¢

Profit 13¢ copper equals $5.00 per ton.

Since the above estimates were made, the Ray Central property has been
merged with the Ray Consolidated.

Remarks.—The Ray Central property adjoins the Ray Consolidated. The
companies were merged in 1911. The above estimates give the costs which
should be obtained when treating daily a comparatively small tonnage of
porphyry ore.

The porphyry ore would be mined by shrinkage stope method in the low-
grade portion of the mine and by square-setting in the high-grade portion.
The concentrator site was at a distance of 10 miles from the mine. Concen-
trates were to have been smelted at the A. S. & R. plant at Hayden. (For
more complete data on these ores and costs actually being obtained see Ray
Consolidated.)
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RAY CONSOLIDATED COPPER CO.
Ray, Arizona, U. S. A.
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Year Ended Dec. 31 | 1913 1912 {1911 (9 mos.)
Production :
Copperipounds’nes:. :er T L W Jn Al ik 52,341,029 | 34,674,275 14,935,047
Silver,s QUNEess. £ R IS8 i L o 1 S o ae s Ve Lo 42,458 13,439 1,733
Income: " 7
{(GTOSSINCOMES N vt . 0 C o WS PSPy S $7,899,721 | 85,475,565 $1,954,553
Operating/eXpensges. . = oL LA EL L U UL 5,402,502 | 3,661,359 1,807,009
Net operating profit...................... 2,497,218 | $1,814,206 147,545
eTotal afterimisels inerl. <o . o gl e oo ot 2,874,316 | $2,110,962 365,048
Net for year afterint.............cc0vtunnes $2,675,193 | $1,929,262 $298,640
Concentrator :
Tons ore concentrated. ............covvvvnnn 2,365,296 | 1,565,875 681,519
Average copper contents, percent............ 1.719 1.677 1.83
Recovery in conc., percent.................. 66.09 68.278 63.01
Recovery, pounds COPPEr.........co0veuees. MNT23 22.9 22
Copper in concentrates, lbs.................. 53.745,9373| 35,861,496 15,721,520
Grade concentrates, percent................ 18.944 22.44
Price received for copper........co.vnvunnnn 15.201¢ 15.762¢ 13.08¢
Price received for silver - 60.112¢ 61.525¢ 53.46¢
Costs per ton (calculaed from financial statement) :
MDA, 9% 85 e 3470 ASangiper: | 30T s L9 190 $.732 L7754 .816
- 4g.o " NI i 700 a5 A el WO A LS .519 .468 .5945
A% IR FEl=s T L TR 17 o1 o JEo0 o 50 s 4 .0031 302622 A%,y L AT
Freight and treatment .871 .930 .83
Selling commission.......................... .033 .035 .029
Mine development and extinguishment?....... .125 AU BT EF 1YL < o
Freight onore.......... 323 (R s N T A e T Ry e D R .36
E PN TR TN L) AU S S ey o D T e T I ATl PR SR .02
Total Bl . s - - oS s, TV $2.284 $2.334 $2.65
Costs per pound (as given in report) :
Not including ore extinguishment (prepaid |.......... 9.3723¢ 10.765¢6
development)
Prepaid development o o w0 e e oee o T A e KO G2
After crediting earnings R. R., but not mis. inc.| 9.783¢ 9.828¢ 10.765
Miscellaneous costs per ton;
Mining last quarter 1912, not inecl. 12} centsdev.|.......... 71.05¢ 76¢8
retirement charge. |
Mining and milling excl. of trans.,, but 12} |.......... $1.345 .| | 5 SHE AR
cents charge last three quarters.
Average No. tons treated daily.............. 6,480 427858 A trs i

1 Estimated. 2 Beginning April 1, 1912, a charge of 12}¢ per ton was made for the
purpose of extinguishing the prepaid development expense account.
412,372 pounds were produced from high-grade and smelted direct.
cost incl. erushing 1-in. mesh and placing on cars with prop. of general expense. 6 Credit-
¢ Not including 12} cents charge.

ing div. R. R., but not charging prepaid devel.

See also Appendix, page 349.

3In addition,
4 Direct mining
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Globe District

INSPIRATION CONSOLIDATED COPPER CO.
GLOBE, ArizoNa, U. S. A.

This company represents a consolidation of the Inspiration Copper Co.
and the Live Oak Development Co. The properties which adjoin are located
5 miles west of Globe on the Pinal Schist belt. The property also adjoins
the Miami situated on the same belt. Inspiration is one of the large so-called
low-grade porphyry mines. The property is not yet producing, but we give
below the estimated costs and other data in connection with the ore.

The company’s engineers estimate the following on the basis of 12,000
tons concentrated daily:

Tons treated Per year...........ovvveerinnnrrnrnnnnnnnnnnnnns 4,200,000
Average grade Ore TeSEIVeS. . ... ... .vvurtinnnnnenennnnnens 1.71 per cent.
Pounds refined copper recovered.............oouiinneiainaa.. 25

Annual production pounds, 350 days’ operation.................. 105,000,000

Ratio concentration 23 to 25 into 1

Costs per ton:

General GKDONBE. . ofs o orgguss o b PALLASE RN SIS A B o s .10
g, t T RETIR T ) A PR = SR F (R SRR SO .03
Pumping water tomill............ooutiiiiiii 08
$1.31

Smeltg. refg., sellg., frt. on concentrates and copper at 23 cents per
pound’ . -l el b UL LN P N s SRR USRI S Y 69
Total cost perton...........coovvvuvneennnnn... NS e el $2.00
(Costiperipound M. . L B e g Sk e e L .08

Remarks.—The ore-body at Inspiration is in two sections, the Inspiration
and Live Oak. Total distance outside boundaries about 2 miles. Largest
area Inspiration ore-body 160031300 ft. Other sections over 1000 ft. in
length by several hundred in width. Live Oak 2500 from 200 to 1000 ft.

The depth of ore and capping is as follows:*

Inspiration ore-body Live Oak ore-body

Average thickness capping................ 354 435
Average thicknessore.................... 142 114

Owing to thickness of capping to ore, property will be worked by under-
ground method of mining. Ohio or shrinkage stope method will be em-
ployed. This system is cheaper than that at the adjoining Miami, which
accounts for the lower estimate for mining.

1As of Jan. 1, 1913 Ore Reserves amounted to 45,000,000 tons averaging 2% copper.
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Inspiration railroad 4% miles in length connects mine and concentrator
with Arizona Eastern Ry. and through trunk lines. Concentrator 12,000
tons daily capacity located 1% miles from mine. Should start production in
spring of 1915. Hydro-electric and steam power used. Concentrates will
be smelted at new International Smelter near mine and refined on the
Atlantic Seaboard.

Water concentration and oil flotation will be used, and exhaustive tests
conducted in the 600 ton daily capacity experimental mill indicate that
copper recovery of over 809% will be made.

Inspiration’s ore reserves were estimated as follows, Dec. 31, 1913: —

73,322,000 tons sulphide ore averaging 1.71 per cent. copper, and
16,321,000 tons oxidized and semi-oxidized ore averaging 1.3 per cent.
copper.

MIAMI COPPER COMPANY

GLoBE, Arizona, U. S. A.

Year Ended Dec. 31 | 1913 1912 1911
Production: 1 R
Refined copper pounds.................. 32,867,666 32,832,609 15,385,783
Income:
Gross including copper sales............. $5,049,807 $5,385,501 $1,950,669
Operating expenses..................... 3,515,121 3,114,115 1,362,819
Opesadivg profit. ... ... 0 00000 cqr.isved $1,534,685 $2,271,386 $587,849
Int. loans, bonds and deprec............ 229,286 241,6221 98,246
ol BT T AR S O ) $1,305,3972 $2,094,804 $489,603
Price received for copper................ 15.2404¢ 16.582¢ 13.03¢
Mine and Mill:
Ton8 treated..cvoeerueeereeeeronesanne 1,058,784 1,040,744 445,036
Per cent. copper..........oivveeiiinnnn 2.30 2.393 2.48
Concentrate produced tons.............. 45,410 46,683 20,065
PET CONY. CODPEE.ofs/s 3 HRP oL o] s 2o s stk & 38.09 37.020 40.36
Copper in conc., pounds................ 34,597,568 34,560,665 16,195,561
Copper per ton, pounds................. 32.68 33.21 36.39
Mill extraction, per cent................ 71.06 69.39 73.37
Net copper per ton, pounds............. 31.04 31.54 34.57
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MIAMI COPPER COMPANY—Continued

Per Per Per Per Per Per
Clni ton pound ' ton | pound ton pound
IMERINGH = Yomete 100 A0 Bnpyds ) $1.6030 | .05145¢|$1.2032 | .03813¢|81.2134 | .03500¢
MHUDT Ry e S ey .5722 | .01837 .6586 | .02087 .6274 | .01810
General expense........couvun. .2817 | .00900 .1802 | .00577 .2514 | .00714
Freight on concentrates........ .2057 | .00663 .2173 | .00689 .2174 | .00629
Smelting, refining, ete.......... .6235 | .02008 .7323 | .02321 .8041 | .02326
SN BV a4 o Ll T R ) .0631 | .00203 .0405 | .00128 L0591 | .00171
NSOV Office. M i 8 I S .0544 | .00174 .0386 | .00122 .0605 | .00175
a2 St By o e e, A e e 3.4036 | .10930 | 3.0707 | .09739 | 3.2333 | .09325
Ay A, Btie ! L oo R = T o .1006 | .00322 .0477 | .00151 .0767 | .00222
Netcost........oovvvvnn.. $3.3030 | .10608¢,$3.0230 .09588¢!$3A 1566 | .09103¢
Miscellaneous :
Development, feet..................... 37,697 54,929 32,925
Ore handled, tons.........o.vveennn.. 1,055,284 1,041,769 450,036
Derived from following sources: .
(S0 T 580,00 5 6 8o 6 Bl 9ld GB6 o6 .6 Ak 366 5 101,888 118,130 43,437
Development. ......covvevennennnnennn. 124,784 244,504 152,074
Square-sets and slicing.................. 418,722 450,209 204,362
Shrinkage stopes..................o.... 409,890 228,926 50,163

1 Includes depreciation charge of $169,096. 2 After depreciation of $223,874.

Remarks.—Property located on the Pinal Schist belt a few miles west
of Globe. The Inspiration Consolidated adjoins Miami on the west. The
ores are disseminated in character, being generally termed ‘“porphyry.”
The minerals consist of secondary chalcocite. The ore-body is several
hundred feet in thickness. The total tonnage in the main body, December
31, 1913, is placed at 20,300,000 tons assaying 2.45 per cent. copper; also
mixed oxides and sulphides 6,000,000 tons, 2 per cent. and 17,200,000 tons,
1.21 per cent.

The mine has two extraction levels, 420 ft. and 570 ft. Electric haulage
is employed throughout. The method of mining in the upper levels, 370
ft. and above, has been done by square-setting and sub-level caving. A
shrinkage method, however, is being employed below this depth. This
method differs from certain of the other porphyry mines in that machine
men do not set up on the broken ore but ‘“‘side swipe’’ the ore from
the cross-cuts in the pillars. This has resulted in greater safety to men.
It is estimated that a saving of 40¢ per ton will be shown by shrinking
over the square-setting and eaving.

The concentrator is situated at the mine. Capacity 3000 tons per day.
Water is obtained from the Old Dominion mine, 2,000,000 gal. per day
being pumped. Concentrates are shipped to Cananea, Mexico, for smelting
and converting, and blister copper shipped to Atlantic seaboard for refining.
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OLD DOMINION COPPER MINING AND SMELTING CO.
(United Globe Mines)
GLOBE, Arizona, U. S. A
Year Ended Dec. 31 1913 | 1912 1911 1910
Production: f
Pounds copper incl. custom....| 31,061,645 27,353,243 26,482,019 | 27,742,332
Ouncessilver................ 193.845 143,011 137,722 146,400
ORncesEold s .t 2 i g etelento 4,254 3,202 2,830 2,123
Copper O. D. Mine, pounds...| 18,945,153 16,533,999 19,195,181 | 17,712,755
Silver O. D. Mine, ounces..... 51,316 42,750 42,050 36,743
Gold O. D. Mine, ounces...... 419 583 935 487
Income expenses and profit:
Value realized................ $2,919,821 $2,751,899 $2,419,946 | $2,284,201
Profit custom ore and miscl..... 137,286 136,304 33,732 31,256
[Wotallindome: . .= ... 7 oL AR S 3,057,107 2,888,203 $2,453,679 | 2,315,458
Total expenses..o.cvveeorenn. 2,013,314 1,884,017 1,831,714 1,860,175
Net profit............... o...| $1,043,793 $1,004,186 $621,964 $455,281
Ore extraction: ‘ 2
Smelting ore, tons............ 120,257 93,592 GO LRTAN S S
Smelt. ore, grade copper, per 6.85 . 6.43 7.75 7.85
(D 3G B o 00 0 LB A2 oo
Concentration ore, tons....... 47,785 106,232 78,059 86,060
Concentration ore, grade, per 3.56 3.15 3.50 3.49
cent.
Aveg. grade all ore incl. silica 5.88 4.67 5.84 5.70
lining, per cent.
Total ore mined............. 169,961 0y o7 B N e S e (A e %
Concentrating:
Custom ore treated, tons...... 102,231 60,638 62,171 19,339
Grade ore, per cent....... Jo20 3.76 3.75 4.61 4.18
Total O. D. and custom, tons.. 150,203 166,870 140,230 105,399
Aveg. grade, per cent......... 3.70 3.37 3.99 2062
BExttwetion, péreent...... . 0 .t A e 78.59 76.79
Ratio of concentration........|............ . Do 2 oonh o 3.397-1 3.582-1
Smelting :
Tons charge smelted.......... 300,926 306,086 231,603 239,162
Blister copper prod., pounds...| 30,811,441 27,573,423 26,696,305 | 28,018,900
Cost per ton:2
Mining...... G A7 o a4 4 W $4.78 $4.551 $4.18 $5.171
Concentrating....... B 16 ol et ol S R B W S .o .405
Smelting tons charge......... 2.629 2.304 2.568 2.926
Smelting and converting......[....cc oo )i il 3.101
Total cost.......... b i o Dagn ot 2 o it ot M| Lok N el 1Y b k$8.677
Concentrating (per ton conc.). . .878 $.753 $1.012 $.975
Convert. per ton cop. in bullion $9.19 $9.45 $8.26 |...... GO

3
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OLD DOMINION COPPER MINING & SMELTING CO.—Continued

Year Ended Dec. 31 | 1913 | 1912 | 1911 | 1910
Cost per pound:
Fine copper at Globe, deduct. 8.19 8.85¢ 7.65¢ 8.60¢

gold acd silver, profit cus-
tom ore and miscl. earnings.
Refining, com., trans., int., taxes 1.51 1.49¢ 1.50¢ 1.56¢
and Boston exp.

Total cost per pound....... 9.70¢ 10.34¢ 9.15¢ 10.16¢
Cost smelt. and convert. incl. in
above, ¢ per pound:

(30 ALY S I & S~ P TS 05| (1] e T, TOTCT KSR o w R ok S = . i o 2ol o .0252
o v s Ul W SRS PR SR o 2R S S .0041 .00484
TN RO A6 G DTG 0 B Il | AR L Tt & e B 2 fa oy .03004¢
General:
Price rec’d for copper......... 15.21 16.42¢ 12.39¢ 12.73¢
Development, feet. ... 17,783 15,259 10,447 18,468
Cost horse-power-year $71.02 $64.04 $83.77 $96.18
Water pumped, gallons........ 1,284,000,000/ 1,441,480,000 | 1,277,000,000 |..........
Aveg. flow in mine, 24 hours. .. 3,518,221 3:938,474 | . s, Lk ey s o

1 Incl. expendit. for extra improvements of $26,288. .
2 Cost per ton treating new copper bearing material from own mines.

Remarks.—The ore-bodies at the mine occur along what is known as
the Old Dominion fault between limestone and diabase. The ore-bodies
are lenticular. Some of the ore-bodies are very large, varying up to several
hundred feet in length by over a hundred feet in width. Both oxide and
sulphide ores found. The large ore-bodies are mainly oxides and are com-
posed of cuprite, malachite, azurite and chrysocolla. Bodies of sulphide
ore occur in depth, the copper being in the form of chalcocite, chaleopyrite,
with considerable quantities of pyrite. The ores are in general silicious,
and the company has to obtain custom iron ores. The sulphides, how-
ever, which have been developed in depth, have improved this situation.

The mine is developed by four important vertical shafts and opened to
depth of 1800 ft. Mine is equipped with electric haulage. The ore-bodies
are worked principally by square-set method, though many different
systems are used, depending upon the occurrence. A slicing system
similar to that used at Morenci was started in 1910. Very heavy timbering
is required. The mine is very wet and pumping a great expense to the
company, though this is lessened by sale of 2,000,000 gallons daily to the
Miami Copper Co. The property is equipped with a 500-ton concentrator
and a smelter situated at the mine. Smelter has converter department.
The property has railway connections,
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MAGMA COPPER COMPANY

SUPERIOR, ARIZONA

The Magma Copper Company operates what was known as the Queen
mine, located at Superior, Arizona. No work was performed in the old
days below the 500-ft. level. During the past three years present owners
have been carrying on development work, which has now extended to the
1000-ft. level. There have been shipped from the mine 9913 tons of ore
and concentrates which realized gross $58.08 per ton.

Average grade shipping ore: Cost per ton:
Copper.............. 18.35 per cent. N8 L AL oy ) s $3.50
B ven N fn ST 5. e 20.3 oz Development.....oo.ocvvevsnn, 1.50
Gold oo .072 oz. Sorting and milling............. 1.50
REODIL, 4"y 0 L1 2 " 13.2 per cent. ST G ORIV /% % A8 Vhe 0 et ks R oy .15
Insoluble............ 46.1 per cent.
T S SRR I TR L YA & $6.65

Remarks.—The ore occurs as lenses through a porphyry-filled fissure
through limestones, quartzites and diabase. Above the 500-ft. level large
bodies of carbonate ores containing about 5 per cent. copper have been ex-
posed. On the 650-ft. level two shoots of chalcocite ore have been de-
veloped. On the 800-ft. level there is a shoot 345 ft. long, averaging
6.8-ft. wide, containing copper 129, silver 14 ounces. A winze has been
sunk from the 800-ft. level and a crosscut run at the 1000-ft. level which
encountered a 60-ft. vein in which there was a 5-ft, streak of zinc ore
containing zine 229 and silver 22 ounces; also a copper shoot on which
east and west drifts are being run, both of which still had ore in the faces
and had averaged for 150 ft. copper 209%, silver 19.5 ounces and $1.60
in gold per ton for the full width of the drift. There was also found in
the crosscut a great deal of low grade chalcopyrite ore containing from
‘39 to 49, copper, the extent of which is unknown.

A 14-mile power line from the Inspiration Mine has been completed and
it will transmit Roosevelt Hydro-electric power from Miami.

A 150-ton concentrator has been started which uses a combination of ~
water concentration and oil flotation. Total recoveries, including the
mineral being sorted by hand, are over 85%. The crude ore and con-
centrates are being hauled a distance of 32 miles to Florence, a station on
the Arizona Eastern Railroad. Surveys and plans have been completed
for the construction of a narrow gauge road from Superior to Webster on
the Arizona Eastern Railroad.
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ARGONAUT MINING COMPANY
AMaDpOR CoUNTY, CALIFORNIA
Following from Annual Report, Jan., 1911.—Construction was exceptional
and included a large electric hoist, new change house and additions to the
mill.

- . % .929 labour
IMinidg periton siStoping As b SRR L S AR $1.407 TR ACoaTes
.497 labour
Develop. . B T .835 -338 supplies
o .227 labour
HLOISTING, Sorrrrerorere $o bretels loinis o sooe shons koo lors Hlete « ols oo .391 L16a¥rrhiss
.129 labour
Surface. ....ovvie e e e e .162 -033 supplios
Total mining.....coovvviivinn i inennnennnnns. $2.795
Milling: Labour.................. $.194 Total milling.................... $.555
Supphlies....ocvviiiineiiniinn .176 Office and general................ .096
Frt. and treatment.......... .. .185
Office and general.............. .096 Total operating................ $3.446
Construction: Labour............. $.074 Construction.................... .341
Supplies.........coveviiiiinnn. .267 :
Grand total................. $3.787

Remarks.—Accessibility.—Mine 1 mile from terminus of Amador Central
Ry. Character of ore—Gold quartz, yielding in the mill about $5.50 in free
gold per ton and $1.50 in concentrates or a total of $7 per ton. Character of
ore body—Soft shattered white quartz 5 ft. to 35 ft. wide, one wall always
very soft black slate, other wall same or greenstone schist. Ground exceed-
ingly heavy—Width 5-38 ft., average probably 15 ft. Method of opening—
Main shaft 4000 ft. deep with levels at 150-ft. intervals and raises every 150
ft. Method of mining—Square-sets and waste filling combined, filling kept
close as possible to the back. Depth of mine—Bottom level 3900 and no ore
coming from above 2760 level. Amount water pumped—30,000 gal. per day,
most of which comes from 1800 level and but little below 2900. Method of-
ore reduction—40-stamp mill—stamps 1000 Ib. with average duty of 5 tons
per working day, followed by vanners. General conditions—Power $4.50 per
h.p. month. Lumber $19 to $20 per M. delivery. Average miner’s wages
about $2.75 per day, great majority Slavs and Italians who are well suited
for the heat of deep workings. Ground breaks very easily in the vein; an
average of 15 men break all the stope ore and put in their own timber. Drifts
are slow to drive on account of caving ground and expensive to maintain.
Nearly half the total force underground are timbermen. Mill capacity
about 200 tons per day. (Costs and data by R. 8. Rainsford, Gen’l. Mgr.)

36
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MELONES MINING COMPANY
MerLones, CaLiForNia, U. S. A.
" Period 15 months | 1912 1 1911 1910
Production:
E0ld bullionhses 2= i SEEFE TSNS e $273,307 $238,613 $258,612
Monsimined e ae 5. 0 | S i) ) 8 127,800 130,000 142,400
fonsimilledt g L X E00T o'l 195,181 141,000 148,900
Averageval. perton................ $1.75 $2.00 $1.98
Per cent. recovered.................. 82.1 85.5 86
Cost per ton: $1.55 $1.609 $1.436
Mining and development............. .559 .55 .46
Eaulage:. .. .. .. ekhl e L e N .062 .057 .048
SUGIT TR SR o o L Bk TR .212 277 .273
Marketing concentrates and bullion .243 .316 .364
expense, ’
General expense.................... .224 .229 .219
Construction and maintenance........ | .25 .18 .072
1.550 1.609 1.436
Development, feet:
RaiSERL SN, a0 e o TNET AN 512 177 214
IDIif STy A pAERCR e de e =l Someyiii] 1,491 960 1,060
A 372 270 None
Remarks.—Accessibility— On the Angels Branch of Sierra Railway at

Melones, Calaveras Co., Calif.

Character of Ore-bodies—Schist and slate impregnated with quartz.

General Dimensions Ore-bodies—400 ft.X 40 ft.

Method of Mining—Shrinkage stoping.

Depth of Mine—1600 ft.

Method of Reduction—Stamp milling, amalgamation and concentration.

Distance Mill from Mines—Mill at the mine.

General Remarks—Increase of costs in 1911-12 due to new construction
and equipment incidental to mining below 1100 adit level and extensive re-
pairs to water-power system. Excess tonnage milled over that mined ob-
tained from reserves of broken ore in completed stopes.—Data by William

G. Devereux.
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NATOMAS CONSOLIDATED OF CALIFORNIA
NEar ForsoM, AMERICAN River AND OroviLLE Fearser River, Caur-

FoRNIA, U. 8. A.

Natoma division Feather River division
1912 | 1911 1912 1911
General:
Ground worked, cubic yards........ 16,806,582 | 18,983,670 | 5,349,070 | 3,286,916
Days dredging..........covvvnn.... 2,766 2,954 1,016.5 831
Hours and minutes dredging....... 53,057:25 | 57,331:50 |21,686:20 | 17,135:20
Averageperday......covveninnn.. 19:11 19:24 21:20 20:37
Yards worked per day.............. 6,076 6,425 5,262 3,955
Cost per yard:
Running expenses;
Labour, cents................... .83¢ J779¢ .85¢ L9974
Material.......ocoviiiiennnnnn.. .20 .120 .06° .088
Electric power . .76 .719 .78 .765
L Ry SRS I P .11 B9 (8) B SR8 o 6 8 o £ 8| T3 800 0 08
Repairs:
.24 .201 .04 .066
1.75 1.335 1.21 1.422
General expenses. ........ceeeunn... .58 .405 .50 .621
Taxes and insurance............... .19 .154 .28 .305
Smelting and express... .03 | .031 .03 .041
Total, cents..............c.v.... 4.69 3.845 3.75 4.305
BOTH DIVISIONS
| 1912 | 1911
General:
Ground worked, cubic yards.......... A Voo S N220155/652 22,270,586
Days dredged......oovniiiiiinrerreeeeceeeeennns 3,782.5 3,785.5
Hours and minutes dredged...................... veee.| 74,743:45 74,467:10
Average hours and minutes per day.......... 0000009000 19:46 19:40
Average yards worked per day..................... ok 5,858 5,883
Cost per yard:
° Running expenses:
Rabwlbe:. v Ll .o AR AL LA ROy AL R .83¢ .811¢
Miateriall ) it ot Sl o et bl JAB Bbon 000800 .17 .115
Electric power..o...ovveiiiennnnnns s s T 77 .726
. o I R S 08038 od 908 o o8 okdoo o .08 .087
Repairs:
EADOUR o' o o Ahy ol 2T o, Re B e UM AR B S oWl .19 .181
T L . P 58 oD oo o 5 1.62 1.348
General expense........ooeveeenen. 80k ¥ LR W i .56 437
Taxes and insurance......... B Ja 8 SO SR o .21 .176
Smelting and express........ L& 06580 06 ddop a B bhat e o .03 .032
Total, cents....cooovvvevaeinnn. 30800 Thog Jad Jagogsc 4.46 3.913
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DISSECTED COSTS DREDGING OPERATIONS
DREDGE NO. 1
Constructed by Yuba Const. Co.

Capacity 13} cu. ft.

39

; | 1912 1911 1910 1909
General:
Ground worked, cubic yards........... 3,089,057 | 3,233,693 | 3,341,902 | 3,048,254
Days dredged................ 364 363 365
Hours and minutes dredged g 7,319:20 | 7,213:00 | 6,969:13
Average hours and minutes per day..... 19:40 20:07 19:52 19:06
Average yards worked perday......... 8,486 8,884 9,206 8,351
Cost per yard:
Running expenses:
Labour, cents......... AR ol 54y o0 .65¢ .619¢ .526¢ .60¢
MATeriaRE IS o1 St et R .21 .097 .106 .15
Electric power.....oovveenn.n.. ; .60 .562 .527 .54
Water........ IR0 Skt o ol o 0 .13 .134 .105 .08
Repairs:
TADOUE- o oAt Lo h T S e & .14 114 .119 .10
Materalit', ru. o SIS S BN 1.56 .799 1.241 .70
General eXpense.........ccvveeecanenn- .42 284 .239 .14
Taxes and insurance..........ooouu... .14 .118 .091 .06
Smelting and express................. .02 .029 .028 .04
Tiotal;cents .. Joe 0y Sl . 3.87 2.756 2.982 2.41

DREDGE NO. 3

Capacity 8 cu. ft.

Mississippi Bar, 1908

Constructed by Yuba Const. Co.

| 1012 | 1911 1910 | 1909
General:
Ground worked, cubic yards........... 1,987,907 | 2,287,704 | 1,843,375 | 1,604,369
Daysdredged........oovvvvvviinnnnn, 365 364.5 363 366
Hours and minutes dredged............ 7,084:40 | 7,234:45 | 6,930:30 | 6,886:40
Average hours and minutes per day..... 19:24 19:51 19:05 18:48
Average yards worked per day......... 5,446 6,276 5,078 4,383
Cost per yard:
Running expenses:
Labour, cents................ o, 1.00 .879 .919 1.01
Material........ it ot 0 by ot 22 .153 .171 .15
Electric power......ciciviieieecaias .65 .593 .683 .74
WBLEE. i ons bixs i oo .10 .073 .098 .11
Repairs:
LAORE 5 i 1t o e TN o8 1 i o .19 .202 .272 .26
Materialine® o - STE LIS i o, 2.28 1.092 1.677 1.34
General eXpense.......oueverunneen.. . .65 .401 .433 .27
Taxes and insurance....... W i f o e .19 .152 .162 12
Smelting and express................. .03 .037 .045 .05
Total, ‘centsl #i. 4.0 F Tl 5.0 TN o 5.31 3.582 4.460 4.05
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DREDGE NO. 6

Capacity 9 cu. ft. Section 12 Constructed by Western Eng. Co.
[ 1912 1911 1910 19091
General:
Ground worked, cubic yards........... 1,394,421 | 1,587,347 | 1,197,428 | 1,565,598
Daygidredged:: s e s Tormen sme T W o 364 363 363 361
Hours and minutes dredged............ 6,269:50 | 6,529:15 | 5,512:20 | 6,594:25
Average hours and minutes per day..... 17:50 17:59 15:11 18:16
Average yards worked per day......... 3,831 4,373 3,299 4,336
Cost per yard:
Running expenses:
Labour, cents..........ovvuiinnnnn il .927 1.202 .88
Miateriall. .= o oo oo il oo o sie ofa Sk e .24 .081 .144 .15
Electric power.......ccovvuvue.e - 1.06 .956 1.066 1.05
LD 0 0.0b 30 It 0 B 30 0,000 08 & T .09 .076 ol .09
Repairs:
T2 DIV oo ke AR P IR LA S .53 .419 .705 .57
Material.......oooviiiii it 3.02 2.518 3.178 2.21
General eXpense. ........ovvevvreeaann. .92 .578 .917 .58
Taxes and insurance.................. .27 .241 .397 .26
Smelting and express................. .03 .044 .049 .05
]
Total, cents. ... ................... | 7.27 5.840 7.775 | 5.84

1 Folsom Division.

DREDGE NO. 9

Capacity 15 cu. ft.

Built by Yuba Const. Co.

1911

l

1910

1909

946,929
143
2,974:10
20:48
6,622

1.005
.380
1.201
L111

.140
.789
.490
.207
.035

| 1912
General:
Ground worked, cubic yards........... 2,651,514
Days dredged................ 364
Hours and minutes dredged 7,498:05
Average hours and minutes per day...-. 20:36
Average yards worked per day......... 7,284
Cost per yard:
Running expenses:
Labour, cents.......oovvvvrnrenennn 52
Material........... ¢ 40040000 000 0as 22
Electric power........oovvevenns 8od 1.16
Water..... cacndBog 8 ao000e M8 0 a0 8% .13
Repairs:
0T 000 40 080 6810 0 0 008800 dBws HEh J .18
Material........... 0038 108 ad800d;0 0 1.50
General eXpense. ... ..ooviirieieoneonn .48
daxes /and SNSUrANCe. . d- ki e o erige o o ¥ .24
Smelting and express......... o of L .04
o T Iy 18 BRI o A8 0 G B bbb 4.67
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"FEATHER RIVER DIVISION
DREDGE NO. 1.

Capacity 73 cu. ft. Constructed by Yuba Const. Co. Dec. 22, 1906
| 1912 | 1911 | 1910 | 1909
General:
Ground worked, cubic yards.......... .| 1,358,948 | 1,229,318 | 1,063,387 | 1,257,055
Daysdredged......i.ooovuennn. s B 364 363 363 365
Hours and minutes dredged........... 7,925:55 | 7,699:20 | 7,221:35 | 6,651:55
Average hours and minutes per day.... 21:46 21:21 19:48 18:13
Average yards worked per day......... 3,733 3,386 2,929 3,444
Cost per yard:
Running expenses:
Labour, centS...cocoveueereenncsse. 1.03 1.161 1.373 1.28
3 T T ER ST R S P I .06 .052 .059 .06
Electric power.........oovvinnnn.. .71 .857 .918 .74
Repairs:
iLabourt . oo e g el g 96 000 0 ololo o .05 .073 .104 .28
Material.........ovvvvvin. e CLTE 1.07 1.766 1.880 1.82
General expense 1 .65 .723 .821 .37
Taxes and insurance.................. | .25 .273 .398 .19
Smelting and express. . ... P I S S =T .02 .041 .052 .04
Total, cents. ............covvvvnn. 3.84 4.946 5.605 4.78
DREDGE NO. 2
Capacity 7} cu. ft. Constructed by Yuba Const. Co. Mar. 26, 1908
| 1912 1911 | 1910 | 1909
General:
Ground worked, cubic yards........... 1,589,041 | 1,369,224 | 1,360,229 | 1,177,772
Daysidredged. . e fooie Toh ok os Baleuis. 364 363 363 365
Hours and minutes dredged............ 7,842:35 | 7,493:20 | 6,840:10 | 7,048:10
Average hours and minutes per day..... 2183 20:39 18:50 19:25
Average yards worked per day......... 4,365 3,772 3,747 3,227
Cost per yard:
Running expenses:
i DOULS) COMEEL oo ¢ e el ot «lalola o oHotel o o bles .84 .934 1.117 1.12
1% (72 ;) R R ity SOl .04 .062 .049 .05
Electrio power.......... 2ol ek E .60 .658 .627 .68
Repairs:
LT3 3 A8 35 0 08 06 50 6H oM nhinolob 50 .05 .067 L111 .33
1T R R S . AT .95 1.389 1.289 1.14
General eXpPense ... s« .o ..o e e .55 .649 .642 .40
Taxes and insurance.......... 5 0 A B .31 .363 .324 .21
Smelting and express............o... 3 .05 .051 .053 .05
Total, cents...... 3.39 4.173 4.212 4.03

.
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DREDGE NO. 3

Capacity 15 cu. ft. Constructed by Yuba Const. Co. Sept., 1911
| 1912 | 1911 | 1910 | 1909
General: ;
Ground worked, cubic yards........... 2,401,081 688,374
RyE dredgedt: nonmh e U TR 288.5 105
Hours and minutes dredged............ 5,917:50 | 1,942:40
Average hours and minutes per day..... 20:30 18:30
Average yards worked per day......... 8,323 6,556
Cost per yard: ) )
L E] ]
Running expenses: e =]
Labour, Cents. ... scuensoisaosvson .75 .827 E g
T T S O ORBBO0 0/ DO B L o 506 08 202 & &
ElectriC DOWET . . - +.cf o sherd Sierenc o Aok 94 814 3 3
z z
Repairs:
10 (0 e S J B B0 I A0 blag 36RE56 6 A5 04 051
DY T 1) IR S e e e A ) = SR 1.45 873
General eXpense.......coceeeeticnanns .37 .383
Taxes and insurance..........oocoo..n .28 .250
Smelting and express............cooe. .03 .025
Y BT X SRR R B.o0 3 SOHa0000 300 3.94 3.425

The above data are furnished by F. W. Griffin.

Remarks. No.1. Nutal.—Formation is loose sandy gravel with a cover-
ing in places of a very silty soil. The formation varies from 10 to 20 ft.
The bedrock is lava ash and not hard. The gravel caves well ahead of the
dredge, and with the exception of the disposition of the sand, the conditions
for cheap operation are excellent.

No. 2. Sacramento Bar.—Conditions are similar to No. 1. The forma-
tion is a loose sandy gravel. The bedrock is lava ash and uniform in depth.
The depth of the formation is approximately 20 to 25 ft.

No. 3. Mississippi Bar.—The formation is approximately 30 ft. deep and
consists of sandy gravel, which contains strata of gravel mixed with clay
which prevents the natural caving. The bedrock is lava ash. The forma-
tion may be designated as loose, making the conditions for cheap operation
excellent.

No. 4. Kendall Tract—Formation is loose sandy gravel with strata con-
taining a little clay with a covering of fine silty soil, in places, varying to
several feet in depth. The bedrock is lava ash and is irregular in depth.
Where shallow bedrock is encountered difficulties are encountered in the
disposition of sand. The conditions for cheap operation are excellent.
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No. 5. Rebel Hill—The formation consists of gravel held tightly together
with clay. In places the gravel is cemented. The formation will not cave,
excepting where the banks are high and large pieces break off. The forma-
tion is covered with a fine silty sticky soil. Bedrock is lava ash. The
formation is approximately 60 ft. deep to bedrock. The conditions for oper-
ating cheaply are unfavorable. The digging is hard, and the clay makes
the washing of the gravel difficult. j k

No. 6. Sulky Flat.—The formation is similar to Rebel Hill, a very tight,
and in places a cemented gravel.

No. 8 and No. 9. Rebel Hill.—See above.

No. 10. Hill Below Cottage.—Firm, tight gravel with clay matrix. The
formation contains large boulders. The bedrock islava ash. The operating
conditions are against cheap costs, as the dredge is working up a grade,
necessitating construction of dams to raise the water level. The digging is
hard and it is difficult to thoroughly wash the material on account of clay
particles.

No. 7. Blue Ravine.—The formation is about 60 ft. deep and consists of a
tight gravel from surface to bedrock. Strata of gravel in the formation
contains considerable clay. The bedrock is lava ash. The digging is hard,
and difficulties are experienced in holding up the water levels in the dredge
ponds on account of bedrock tunnels formerly used in mining the formation.



CALIFORNIA 45

NORTH STAR MINES CO.

Grass VALLEY, CALIFORNIA, U. S, A.

Year Ended Dec. 31 | 1912 o 1910
Gross product...........oooeui. o S 0 $1,042,024.52 | $1,025,087 | $1,232,933.99
BRerating cost.. Lo L UM s UYL N O 501,153.92 509,925 505,792.03
Development cost.....ccovvveeenn. P ol 57,738.00 46,481 50,068.00
Total cost..... homanoddogosidodo veseoo.| $558,891.92 $556,406 $555,860.03
Cincinnati mine expense..... M dJd6 o doond o 41,533.56 58,064 60,050.48
Balance.........ooovviiinnnn. AR, (L) 437,946.24 410,616 617,023.45
R divree (dEd BN - ol e 0o 37,199.76 42,273 44,631.05
fPotal earnings. ... v ool o $475,146. $452,889 $661,654.50
Mill :
Tons milled............. 101,181 95,401 90,110
Yield per ton $10.263 $10.745 $13.683
Per cent. rec’d. amalgamation.. 77.45 (e et | 88888 o0 o o Glor
Per cent. rec’d. cyanide treat............ 22.55 PP 560080000k 000
Concen. cyanided, tons................. 1923 1978 2049
~ Val. tails from cyanide plant............ 26¢|, AL
Costs per ton:
Mining........ NS AR pel s R $3.069 $3.317 $3.477
L R R N P T P RS .490 .526 .549
Concentrate exXpense.. .....coeveeeeeoea. .141 .138 .144
Cyaniding. . ......c.ccoiiiieinnnonans .503 .541 .532
B U on!. B A e o L AT .029 .031
.273 .311 E
.154 .163 .944
.238 .282
Accident and benefit........... FaBs n 8 ¥ .075 .064
$4.972 $5.373 $5.646
Less sundry receipts........ el yexe I .019 .028 .033
Total operating expenses................ $4.953 $5.345 $5.613
Development expenses.....oouoevueeen .. .571 .487 .556
‘ Total expense........ooovvvvvneeennn $5.524 $5.832 $6.169
BRI Ofi DEL, EOM. o o i 0icie oo ale o oo <olepc apams s ae ops $4.739 4.913 7.514

The vein is a fissure varying in width from 12 ft. to 17 ft. The mine is
operated by inclined shaft to a depth of 6000 ft. The ores are stamped,
malgamated, concentrated and cyanided. Transportation fair; a narrow-
auge railroad connects with main line of Southern Pacific. General con-
itions are favorable for low costs.
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OPERATING COSTS OF CALIFORNIA GOLD MINES
(MOTHER LODE SECTION)

From article in Mining and Scientific Press, by Chas. Janin, Oct. 26, 1912

= Year | Tonnage| Mn&: | Milling | Develop. | Gen'l S:;" Total
cost cost cost exp. costs

Trtmt.
Oneida........... 005 1| 5060t . L N | oA, $2.611
Fremont con...... 1910 | 72,0002| $1.66 | 0.50 0.363 | 0.116 |...... 2.66
Lightner......... 1908 | 53,622 | 2.14 | 0.24 |......... 0.42 "l Tor 2.80
Gwing. .2 ohs. .. 2 07-08 | 80,634 1.078 0.301 0.251 | 0.24% |...... 2.504
. Cent. Eureka.....| 1903 | 43,545 | 1.79 | 0.49 05510 | NS IRl 2.80
Cent. Eureka.....| 1911 | 42,747 Pt O T S s S oo 00 o ot o 6|60 0 3.87
Melones. ........ 1910 | 148,900 | 0.51 | 0.27 |......... Wbt |0 abis 1.09¢
Royal con........ 1903 | 93,155 | 2.03| 2.3 [.........0....... 0.42 | 3.35
T8 LA 1910 | 13,587 oevveiilienenn., | e 3.00
Trinity 3......... O o 5ol 0.57| 1.00 | 0.10 [0.52 l:..... 2.19

1 Ross E. Browne. 2 Approx. 3 Concentrate charges. 4 Costincluding depreciation and
proportion of general. 5 Total mining, including prospecting.

¢ Exclusive of freight and treatment of concentrate, approximately 35 cents per ton
additional. ¥

These mines are located on the so-called Mother Lode which is a miner-
alized section about 20 miles wide by 100 miles long.

The veins are mainly fissures cutting schists. They are strong to depths
of 3000 ft. and over. The ores are quartz with gold values in the native state
and in iron pyrites. Mines are operated through shafts.

The main gold content is recovered by amalgamation with a subsequent
treatment of concentration and cyanidation.

The ores are low grade, ranging from $2.50 to $5.00 per ton. The costs:
are very low, due to regularity of ore and values and to excellent conditions
for cheap operations.

No annual reports are available from these mines and it is difficult to ob-"
tain reliable data. Labor wage scale: Miners, $2.75, 8-hour shift. Mill-
men, $2.50 to $3.50, 8-hour shift. Surface labor, $2.00 to $2.50, 8-hour
shift. Electric power ranges from $4.50 to $5 per horse-power month. |
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OROVILLE DREDGING CO., LTD.
OroviLLE, CALIFORNIA
Combined Operations at Four Properties

Boston & Oroville Co. Boston & California Co. Oroville Exploration
Co. Bear River Mining Co.

18 mos., Aug. 1, Per cent. of
e Abdod ity &1 "11 to Jan. 31, '13 et total cost
BEEOSS TEbUTNS. .. ..o v eotvioeeioeasonenns $726,302 $462,285 |..........
Total exXpenses......coveeeeneeeeneeenns 358,543 2618320 S80I
Bet revenue. ... oo iirivirtenanennne $367,758 $200,454 BTG5
After adding misel. earnings............. 383,238 206,881+ 1. kel
Miscl. exp. not chargeable to operating... . 2,365 8,881 11 A" N
General experiments adm. N. Y. and 23,469 20;333F itk L N,
London.
Written off for dismantlement of dredges..| ................ 97,5700 TN SRR
’ J
S Drofiee. )it S VT $357,403 $70,400 |..........
Cubic yards excavated...........covun.. 7,062,528 4,433,262 1 et |
B dEDbh, « 55 ¢ oo % o 1¥s Sferiteis ot o, 0 e o8 30.5 3476, T[Ny s
Dredging time average daily............. 20 hrs. .06 min. | 19 hr. 36 min. |..........
Total cost peryard..........covvvvvannas 5.07¢ 5.90¢ AL
EEBturns per yard..cocviveeiiniannnosaas 10.28¢ 10424 |, Sl
Net revenue per yard........ooeuennn.. 5.21 43526y N CER A
ICosts per yard:
Labour and material.................. 1.35¢ 26.6% 1.45¢ 24.6
Wlcctric pOWery! .. i« Medt Lol ae L .75 14.8 0, 13.
T R B S el AR .10 8 .08 1.8
G e SRR O R e 5 SR BB G 1.89 37.1 2.63 44.4
1 Smelting and express.................. .04 .8 .05 .6
| General expenses..................... .67 1352 .65 11.0
Taxes and insurance.......c.o..ocuues E27 5.4 .27 4.6
5.07¢ | 100% 5.90¢ 100

Operations year July 31, 1914: Working profit, $129,691; after deprecia-
lon, ete., $73,903; yards, 2,897,557; returns, 8.68¢; cost, 4.04¢.
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ALL COMPANIES WITH EXCEPTION OF BEAR RIVER MINING

MINING COSTS OF THE WORLD

CO.
1911 | 1910

(€2 (TR 17213 ¢ T T $456,788 $514,633
(O] @GN b Y98 0t e om0 5 0 0000 A0 B0 G i ab & 254,044 224,033

iNetioperating profit.5 2 ol oo 0 s s 202,744 290,599
Yardage hauled........oovvviiiinnnnennnnnnn... 4,362,922 4,666,736
Returnsperyard............00c0iiiieveennnnnnn. 10.24¢ 11.03¢
Cost per yard........... N AT XS e o[ o 00 oo R 5.82¢ 4.80¢

Profit per yard......cooviiiniiiinine i 4.42¢ 6.23¢

BOSTON & OROVILLE CO.
18 mos., Aug. 1,
Year Ended July 31, 1911 "11 o Jan, 31, 13 1911

Refined bullion returns... $158,604 $108,643
Total XPenNBe. covus v v s vuruneteeeerenneneeerennns 84,608 65,389

Net revenue.....ooveverrreeionsoroannnneeenns $73,996 $43,254
Cubic yards excavated............covviiinvnnnn.. 1,769,112 1,163,884
Average depth, feet................... ... .. ... o 35.8 37
Dredging time, hours.............c.cciceviiinane. 10,744 7,215
Total cost per yard 4.78¢ 5.61¢
Return8 per yard......ooivviee e ennnrnnnnnnnn 8.96¢ 9.33¢
Net revenue, cubic yards...................ovuun. 4.18¢ 3.72¢
Costs per yard:

Labour and material.................ovviien. .. 1.190 1.293¢

Electric POWer. e v vt vrernrerennereinnennenns .748 A

Water..... .067 .069

Repairs 1.850 2.650

Smelting and experiment charges ................ .033 .038

General expense................. o 5o B g o e o 512 .477

Taxes and insurance...............ccovvvvnnn.. .373 .307

(77 A S (R S ¥Ry (N RS 4.78¢ 5.61¢

Area dredged, acres............... ... i, ; 30.62 19.46
No. of idredgesiopera ting v el o Nost.eie ok SRSl o oh s LTy 1%
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BOSTON & CALIFORNIA CO.

Aug. 1, 1911 to 1911
Jan. 31, 1913
Gross returnst. . 8. 1o 5 S N e e, $77,968 $62,949
A TG S o o0 e RO o B A B0 B 518 il o1 S A 0B 350 80 72,805 50,917
NI TN AW 0 811D 0 0 0.6 b1 0 0 5 0D oy b & Bl 0o 00 0 0 b $5,162 $12,031
Cubic yards excavated................ S b 766,763 548,451
Average depth, feet................ g0 SR o 85.7 39
Dredging time, hours........ooveeviiivrnneeanenn 10,912 7,183
AN Y BOe: 1 Fo e P a2 e p 088 G AP A 00, 0 50,00 R o0 6.6 0.5 9.49¢ 9.28¢
R EturnaipeRyaBllh £ o 5o i s s hateral o ololofe ol ohslols 10.16 11.47¢
Net revenue per cubie yard.........ooovvunnn.. L67¢ 2.19¢
Costs per yard:
Labor and material..............c0vvnninnnnn 2.52 2.48
Bl € CURICADOWOT & exe) ac) o e okeke A bRt L T L T kb ke 1.43 1.23
ATE Y B e T < BRA X0 St o i 5 .47 .43
Repaivahs . B, Fa, B R N1 L SR AP NN T3NS 3.31 3.69
Smelting and express charges .04 .03
General expense..........oouue. 1.27 1.05
Taxes and insurance........... yo 30 0'0 B 0 TGO G .44 .33
Totall castm 4% wWehn Air i s SOALID T = 9.49 9.28¢
AréandredEeditn ASmirsEift. Wt Bk« & ofetoferd o b ik 13.55 8.70 acres
........... 1

OROVILLE EXPLORATION CO.

Aug. 1, 1911 to 1911
Jan. 31, 1913
(€ {EE 2 088 6 Be0E dodo tos SEBRL 0l S EEEA R Bk $489,728 $285,195
Total expengedo . s Bt S iivrs TR Wit 201,129 137,737
Netirevenues . .. . gudon- e ey -k e $288,599 $147,458
CubicinardsiexcavatediINine SuyviR ety T e s R RIE Y 4,526,653 2,650,587
Average depth, fect M E Bast el ok i L 28.3 28.7
Dredgmg time, honrarf . & 5. . ise s et s ol a5 33,650 21,555
Totalveost per. yand: i fimaa s e 3. Wiam s e 5l i 4.44¢ 5.19¢
Retarnsiper yardis . AW S E80 s, o it Sl e 10.81¢ 10.75¢
Net revenue per yard.. 6.37¢ 5.56¢
Cost per yard:
Labonandsmateriallt SR PN SRR e 1211 1.3
Electric power....... BT gl S sasl e o .64 .66
WATEEH ovus oo R S0 PP A3 A ) P By Cate o SR .05 .06
Repairs.. | S i EAC O S i R St 1.66 2.25
Smelting and express charges.................. .04 .045
General expenses.......eovvvveunn. Yors 2 txe ko .62 .635
Taxes and insurance.................. T ST .21 .24
Total Faoq it arand 1 et L et 4.44¢ 5.19¢
Area dredgedieriWN. . = r L L SRR LA T A 99.06 57.15 acres
No. dredges oPp@batdlg .. ... .00 vdvie. Soveris 0 e e 3

4
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PACIFIC GOLD DREDGING COMPANY
FeataER River, OroviLLE District, CaLiFORNIA, U. S. A.

DREDGE NO. 1. OPERATING COSTS PER CUBIC YARD

Covering full period of operation—June, 1906 to June, 1913 (7 years 1 month)

ERGtal cubicyardsiworked t ... .. 0. D il g L s et 85 9,506,219
Operating expenses:
§ TS TG B pomb o S o o o .011 Depreciation.............. .007
i D e b I R b LR .044
Repairs and supplies....... .015 ) inth 007
Taxes and insurance....... .002 i et IOt SR s ey
Miscellaneous expenses.. ... .002 Total cost per yard......$.037

Remarks.—The mining season in the Oroville district is continuous,
365 days in the year. j

The minimum winter temperature is seldom lower than 30° F.; snow and
ice are both very uncommon, lasting only a few hours. The summer
season is dry, as no rain falls from May 1 until September 1. There is
plenty of water in the ground and in the streams for mining purposes.
The climatic conditions are ideal for dredging work.

The Feather River, along which the placer deposit of the Oroville dis-
trict occurs, flows through a broad valley the surface of which is covered with
gold-bearing gravels and sands of varying richness and thickness. The
gold has been carried down from the gold-bearing quartz veins, and old
gold-bearing gravels in the mountainous region of the river’s upper course,
and has been redeposited along with the coarse gravels and sands of the
river’s lower course in the neighborhood of Oroville. The gold-bearing
gravels below the town of Oroville, which is at the lower end of the river’s
canyon, cover an area of about 5000 acres.

The average formation of ground on the property which the Pacific
dredges have been handling for the past 7 years, is composed of a top
layer of sand or sandy loam, averaging about 12 ft. in thickness. This is
underlain by a mixed strata of gravel and sand, and sometimes by well-
defined stratas of sand between which occur other stratas of coarse or fine
gravel and sand. The size of the gravel varies from that of a pea to oc-
casional boulders as large as 18 in. in diameter. Beneath this mixture of
gravel and sand, which averages 18 ft. in thickness, lies the bed-rock, a
voleanic ash, fairly smooth and regular in contour, and soft enough to dig
with the dredge buckets.

There is no cemented gravel in the formation, which is as a rule fairly
loose. In places, however, the sand and gravel is very compact, which
makes it hard to dig.
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STANDARD CONSOLIDATED MINING CO.
Bopig, Carirornia, U. S. A,

Year Ended Jan. 31

Bullion realised.. £.......co00uveunnen
Total mine expenses.........coeveeeenn.
Tons mined wet
Tons mined dry
Valueperton.........covveenennnnn.
Total value ore mined...
Mill: Dry tons milled. .,
Valueperton...........coovuiieunnnn
Value saved by mill.................
Recovery, per cente....o.oveeneenenn.
Stamp duty, tons...................
Slimes Plant: Tailirigs from mine ore. .

Dry tons from ponds................
Valueper ton. .....covvinennunnennn
Totaltons day.........ovvvvvennn

Extraction, percente....ovoveven....
Entire Plant: Indicated recovery......

Bullion recovery.........c.ouueeenn..

Indicated extraction.................

Actual extraction, per cent...........
Cost per ton:

Administration................... ..
e J8/55 0 066 0080 B 80 8B bac 8. M8
Over cost all material.............
Development feet................. 000l
Cost development: Labour per foot. ...
Supplies per foot............ooi...

Powder perfoot................ ...

Cost stoping: Labourperton.........
Supplies........... oo oI o0 800 0g
Bowder. . ... e i e e

| 1913 | 1912 | 1911
$188,902 $235,476 $267,935
178,741 222,945 235,405
.............. 9,465 14,527
8,150 8,798 13,486
$11.72 $14.74 $14.38
$95,507 $129,696 $194,013
8,150 8,798 13,486
$11.72 $14.74 $14.38
$48,252 $59,381 $80,390
50.5 45.8 41.44
2.3 2L |loso s 43000000
46,503 $70,314 $113,622
$5.80 $7.99 $8.42
16,568 15,916 21,073
$5.63 $4.48 $4.79
24,593 24,715 34,559
$5.69 $5.73 $6.21
.75 .75 1.01
86.7 86.8 83.75
$169,541 $182,283 $259,984
188,902 235,476 267,935
89.7 90.7 88.25
100.0 117.1 90.87
Dry Weight Wet Weight Wet Weight
$10.718 $11.781 $7.554
1.922 1.878 1.284
2.100 2.395 2.014
.974 1.053
$15.714 $17.107
$7.231 $8.212
6,216 6,254
$4.854 Not available
1.428 Not available
.088 Not available d
$6.370 $7.02
$4.86 $5.42
$5.45 ...,
1.82 Not available
SOO8 Bl i oy e s

$7.368

Remarks.—Property is very old, mine having been worked for 33 years.
Work has been confined to above water level.

carried on in stringers and in reworking the old veins.

20 different veins in year ending Jan. 31, 1913.

Operations are now being

Stoping was done on
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YUBA CONSOLIDATED GOLD FIELDS

CaLirornia, U. 8. A.

YearhEEded Feb. 28 1912 1911

Itevenuelgold M, Sy e e o LS P v S iy S $2,657,681 $2,927,245
RGOl Teceipts, Ao o XL L gt iR S Vel R 7,425 71,463

EB oAl in COME Mwt o e B Y Lt b otedeion S PIIAE N Ll sebi T il R $2,665,106 $2,998,708
Pierating.eXpenses.si it i oo ool Xy o Lot KRS TR e 737,496 755,800
Total expenses after eng., develop., prospecting, deprec. 804,651 817,372

Boston exp.. franchise, government tax.

g 2 PR PR R A S S e L e $1,860,454 $2,181,336
Netaftermisel..............cocviienrenenn. Sl A $1,887,431 2,181,336
Area dredged, acres.............ciciannn ol o A 157.4 127.04
TR RGEI 0TS o Vol s R ) Sep Bl AR At ol 6 o $16,878 $22,709
JAverage depth, feet: vt . it Thani L et 62.1 3 61.5
Cubic yards, worked...........ciiiiiiii i 15,778,083 12,726,277
Av. ground dredged daily, yards....................... 3,806 3,187
Gross returns percubic yard............ooiiiiiii.. 16.86¢ 22.67¢
A Scost per ctibichyandtil gt s P L S L 4.67¢ 5.38
Bet reventie pericubiciyard SaAst o ININE LR T - 12.19¢ 17.29¢

Year end Feb. 28, 1914: Profit, $1,286,519; yield, 13.17¢.; cost, 4.8'}0.;

profit, 8.30¢.
(See also Appendix page 350)

5 PENN MINING CO.,
Campo Seco, CavravEras County, Carirornia, U. S. A.

Year Ended Dec. 31, 1912

Production:
BOUNAS COPDET: ot o - i orothete » It T 1 o Y 1o T e 6,058,449.0
Onvng Sobeds -2 0 GRSl 40 e s nld 30 LA T Rea U g 02 2,867.5
Guncesiailven: . N R L o SR 112,020.8
Kol fs Ay () cani - B Tyt § el b - S 52,178.8
gy g L NN IR e e e A S ST Dt SO SR 51,162.7
Contents per ton:
COD DB AD CTACEIt syl T T o1 e ket LTS S o foe Aok es heasiis + el i 5 5.805
Golds ot st o 8 T S s e TR A0 oo 6. BRREE 0 0.055

Silver, oz 2.148

See also Appendix, page 350.
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CALAVERAS COPPER CO.
CoprEROPOLIS, CALIF.

The following are average costs at the Calaveras mine on the basis of
shipping the crude ore direct to a custom smelter.

Analysis of Ore.—Copper, 10 per cent.; SiO;, 11 per cent.; FeO, 45 per
cent.; S, 33 per cent.; Al,Os, 7 per cent.; CaO, 1 per cent.; MgO, 4 per cent.

Basis of settlement at Selby smelter of American Smelting & Refining
Co. at San Francisco: Pay for 95 per cent. of the gold and 95 per cent.
of the silver. Copper paid for less 1 per cent. and settlement at 3 cents
off the New York quotations. Treatment, $3 a ton.

Ten per cent. copper ore. Pay for 9 per cent., 180 Ib. Copper 15 cents
less 3 cents =12 cents =$21.60.

Cost per ton:

VAR % S RE L LR PG Tl SEEE ARG « « X o 51 G G $2.00
o 30088000 ¢ 50006 A6 0SB 6L EEE 08 008 0080 Eedaa0a8080 o8 0d o 1.75
Haulage torailroad.............ooooii i, 3.00
Freight to San Francisco...........oooviiiiiinnina... 1.25
Treatments: {&N.r e M5 Are ek - v e SRR A N oo X T AR 3.00

T o o 60655600805 A0B800a6h 60000000036 880 88606 akb S0 $11.00

IZR o 0 0 o Bo oA 30 0D 000 0 2Ble 0.0 0,60 00 0 0 g 0 S GBS b g o $10.60

Basis settlement at Mammoth Smelter of U. S. Smelting Co. Pay for
95 per cent. of both gold and silver contents. Copper paid for less 1.3
per cent. and settlement at 3 cents off the New York quotations. Treatment

$1 per ton.
Ten per cent. copper =8.7 per cent. paid for =174 Ib.
Copper at 15 cents —3 cents =12 cents =$20.88. :
Cost per ton:
Y B LT o BB 0 IBio5 0 86 0 380 Bimob B BB 00 0 8.0 0600 86 6 6000000300 $2.00
SOXEBE: creraiarefsls s fop T B e Lre i s (o P g T = 0 o - St o) Fo L - 1.75
Haulagetorailroad........... ...t iiiiniiinnn., 3.00
Freight to Kenneth, California. ............. ..o .. 2.75
U S R A A o 0 S 6 B aaHD B G o B B O P06 H oS M e 1.00
Tiotal 'cost N, AL S8 T, S st A e $10.50
5 L R 13 DI & 0. 9o, G I o G $10.38

Remarks.—Location 15 miles from Milton, Calaveras County, Cali-
fornia. Nearest railway connection Milton. All supplies, provisions, etc.,
are hauled by mule-team to railway.

Ore Occurrence.—Ore is chalecopyrite interstratified with layers of schist,
occurring in more or less of a lenticular formation throughout the schist
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zone. The average of the ore is about 4 per cent. copper. It carries
no values in gold and silver. The ores are hand-sorted and two products
made, i.e., high-grade 8 per cent. and low-grade 3 per cent., about one-fifth
of the tonnage being high-grade and four-fifths low-grade.

Geology.—Mines are situated on a schist belt, striking in a general north
and south direction. This rock, which is the ore-bearing formation and
averages in the neighborhood of 100 ft. thick, is a chloride or amphibolite
schist. Hanging-wall, slate, foot-wall, diorite slate. The formation has
many characteristics in common with the Mother Lode, which lies on a
parallel belt 12 miles to the east.

Vein.—The mineralized portion of the vein varies up to 40 ft. in width.
The bulk of the ore is of a concentrating character, with occasional areas
of high-grade ore often consisting of clean chalcopyrite. These are some-
times several feet in extent. The oxidation has extended to only shallow
depths, sulphides often coming to within 25 to 30 ft. of the surface.
Apparently there is no perceptible change in character of the ores in
depth.

Development.—Mine is developed by shafts to a depth of 800 ft. The
method of mining is overhand-stoping and square-setting.

Plants.—Property has a concentrating mill of 250 to 300 tons per day;
also a smelter. Both mill and smelter are located one-half mile below
mine.

At the time the above cost data was compiled the mill and smelter were
not operating and the costs shown are those for erude ore shipped.

General.—Power is furnished by electricity from the Sierra & San Fran-
cisco Power Co., also by steam-plant using oil as fuel. Oil costs at the
property $1.25 per barrel and coke (for smelting) $13 per ton. The cost
of electric power is $60 per horse-power per year. Haulage is done at a
cost of $3 per ton. The Calaveras ore contains a considerable quantity of
alumina, as will be seen from the analyses, and in the smelting operations
which were carried on 10 per cent. silica was required. Timber costs $20
per thousand.

Data and Remarks by Jostah H. Trerise.
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FIRST NATIONAL COPPER CO.
Coraym, SmasTa County, CALiFoRNIA, U. S. A.
Period Month of August, 1909

The First National Copper Co. began operations at the Balaklala Mine
in 1908 and in that year the smelter was in commission for 52 days. The
year 1909 was one of development rather than of operating. During the
18 months ended June 30, 1911, the smelter was closed three different
times pending the installation of a process for elimination of sulphur
fumes and for balance of year operations were at one-third capacity. -‘The
property finally was forced to close down in July, 1911, owing to fume trouble.

We give below figures taken from the company’s report for a given period
in 1909 together with other data on the company’s operations.

Production: Month of August
Tons blister, shipped.................. ... iiiiiiinnnnnn. 701
Copper, poynds .00, /... T Em e 1,288,421
Silver, ounces. ... ... ... ... 74,144
GOld, OUNCES. .. citt vttt eee et ittt e aieeann 1,764
PROFIT BALAKLALA ORE
Income:
Copper 1,681,862 lb. X 82 per cent. recovered = 1,506,948 1b. sold at 13¢ = $195,903
Silver 89,564.5 o0z. X 93 per cent. recovered = 83,295 oz. sold at 51¢ = 42,480
Gold 2,106.6 oz. X 98 per cent. recovered = 2,064.4 oz. sold at $20.25 = 41,806
Total selling value..........ooiiiiiiiiii et $280,189
Expenses: .
Total cost of oreat smelter................. ..o, $116,484
Total smelter operating expense sy 83,035
Freight on 762.6 tons bullion (98.8 per cent. Cu) @ $16......... 12,202
Refining charges on 762.6 tons @ $15.......cuvueirieennnnnnnn 11,439
Selling commission 1 per cent. of coppersold................... 1,959
Interest and insurance, etC.............vvuierreinnenneennenns 2,591
Administration eXpense. ...............iiiieiiii i 1,000
OB ARSI . 20w il Tl Coa s Bt $228,710 $228,710
SRED n  Ra b Ll o8 TR e e e e B $51,479

Profit per ton of Balaklala ore treated $1.966.
1,230,192 1b. copper from Balaklala ore cost sold in New York 8.82¢ per pound.
Mine and smelter:

Tonsfore mMminediRee? oy M . E I he L I Al ha . - Ll et 28,401

Tons ore delivered to smelter.................coovvvveveenn.. 28,351

Tons ore smelted, Balaklala ore 26,186 tons and custom flue dust 1,661 tons or a total of
27,847.

The total charge smelted was 45,128 tons and the total copper produced 653 tons.
Grade of ore treated:
Per cent. contents per ton:

1 T NS S A i s S PRl NEAST e S 2.65
SINCh- LB Syt SIS B St & 56 b db o h00 tigomd do B e hah JoB0E o 1.04
e e EO G SN ¢ S8 e F P R T - L R S S .029

Costs per ton, mine operating:
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The following costs are for the month of November.

57

) November Per ton
Summary :

(@2 US Teltnh S b o Aok a8 b b b AB o8 0 d do a8 o $1,180.47 .042
* 7 2, T S e canh TR B 28,156.73 .994
iDiamond’ drilling et o et s DB o0 0TS 0 O 26 an 2,208.99 077
IMine tITabeTing: = e o sl e s ot % s nlas X S 3 e 2,330.04 .082
Air compressors....... et ags S8 L E 605 Yok odo oo od o 269.78 .009
ARr &xfildey 3. e e e S0 0 A% 2 B8 A0 Tt Gc T PG 527.09 .020
Steel sharpening......oevvvvevnnens N R T o L 584.37 .021
Tramming..... a0 dd it gotlo L S 9B b gd B0 B o oot Joh 3 5 1,636.08 .057
Power...... 1,090.35 .035
Shop expense......coovuuennnn 80.62 .003
Mine stable 180.23 .006
Surface and road repairs 140.94 .005
BUilding TODAITSIRR .2 L0 e o1 AP 5 A ekl BL o ek 87.09 .003
$38,471.78 $1.354

Operating cost wet excl.diam. drilling...........cooiefvnrernrnnnnnnn, $1.277
Tramway expense, mine to smelter.......o.vvvevieen]irrerneennnnnnnn .102

SMELTER OPERATING COST

Cost per ton

Cost per ton

Amount oE Charre of ore and cus-

tom flue dust
Pay roll S AL W N W S, e 2 Nt $22,909.21 $0.508 $0.823
CEVER T m AR B oo b A0 ok o Sot A E oot Badds 1,040.15 .023 .037
SUDPLOSH. oz iole T TR XL IR S T e e e 6,472.27 .143 .232
Coke, 2,883 tons @ $11.88................. 34,250.00 .759 1.229
Lime rock, 7,003 tons @ $1.325............ ' 9,278.98 .206 .333
Fuel oil, 292,180 gals. @ .022............ of 6,472.96 .142 .231
Converter clay, 105.71 tons @ $3.667........ 387.64 .009 .014
Electric power.......covviiiiiiiiieenen 1,926.00 .043 .069

Taxes, legal and miscellaneous............ i 1,064 .02 .023 .038
$83,756.23 $1.856 $3.006
Less sundry ereditS......ccoveevnnnnnn. A 721.28 .016 .026
$83,034.95 $1.840 $2.980
Total cost per ton........ccvvveeeennsnnafeennn... $4.43

During the month 5884 tons of silicious ore were received and 3172 tons

were used.

The mining cost for October, November, and December, 1908, was
$1.593. Including development and general expenses, it was $2.424.

Smelt., $2.92.

See also Appendix, page 350.
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Cripple Creek District

THE ELKTON CONSOLIDATED MINING & MILLING COMPANY
CrrppLE CreEk, CoLorapo, U. S. A.

Period, Year Ended Dec. 31 1911
Gross value ore mined and shipped........................ $342,328
Net cost of operation..... Py T -Th P F e P S Sl S e 274,475
Net profit of operation...... OG0 OF oo B0 N0 aBa e 55 0 $67,853
The above profit does not include deprec. charge of...... $98,139
Mine Dump Total
Production (Lessee’s work) : Gross tonnage. . ..... 2,847 1,659 4,506
NGRS A Eon vt otid 06600900800 0D/000660 4o 610 2,720 1,629 4,349
Total gross value.....oovieeerunneennnnnnenns $49,253 $12,282 $61,536
Total freight and treatment................... 14,288 6,524 20,722
Total net return........ooovviiiievniionnn. $34,964 $5,758 $40,722
Average per tOn gross................. $18.10 $7.54 $14.15
Average per ton freight and treatment. g 5.25 4.00 4.79
Averageper tonnet..........ooueeunn.. voe. $12.85 $3.54 $9.36
Entire
Company work Elkton Rl'efsfH' property
Grand total
(G ot o) 1 o e e S i & o ) 17,001 180 21,687
IO UHORIEIAZE (e lelojels lepefsvorene fo ATl Te fefohatafs fo¥ete Meliners 1o 16,504 173 21,026
Total gross value.......ooiveiinnnrinnnnennann $278,575 $2,242 $342,353
Total freight and treatment.................... 87,424 $1,0731 $109,310
Total net returns............ 4o 0 g0 Mol 4% $191,150 $1,169 $232,042
Average per tOn grosS.......oeeeveneereanans $16.88 $12.92 $16.28
Average per ton freight and treatment......... 5.30 5.03 5.20
Average per tOn DNeb.. .o e eeeen v eennennnnn $11.58 $6.89 $11.08
BonRIhoistod FtOtAll. o/ ilelells Ha teletotote el & gl ete 5 3 5 S (% f) aotots)e 29,565
U e I O i daoB00 396 96 d 06 0 0 06 B0 B0 Al g 0 360 B0 0 6.0 06 830 16,951
Per cent. waste in ore broken.................. St a0 0 0 bbo 423 %
Costs per ton: Breaking ore per ton....... $.785 (labor only)
Breaking waste per ton.....cooveveun... 1.143 (labor only)
Breaking ore and waste............. .... .814 (labor only) -
Total cost ore hoisted................ $1.36 (Total underground labor and powder)
Total cost ore shipped................ 2.32 (Totalunderground labor and powder)
Sorting and sampling........eovvveinan. 3.37 per ton ore hoisted

Sorting and sampling.......o00vvvuennn. .67 per ton ore shipped
Average wages per shift, underground.... 3.51

Development cost: Cost upraising......... $4.62 per ft.
Cost shaft sinking............ cerese.-. 15.38 perft.
Drifting. .... a0 D Do B OISR 6 0 o 4.02 per ft.
Drifting contract.....oooveeeieaeni.n 5.97 per ft.
Sinking winze 82 ft...........coccieunnn 12.51 per ft.

1 Royalty $870.
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EL PASO CONSOLIDATED GOLD MINING CO.

CrrprLE CreEX, CoLo.

Year ending Dec. 31 1913
(I L L R o N IS L0 At e BB ROl WS .... $600,011.59
Miscellaneous earnings. ... ....cvevninerernnenaeaennns g 17,754.78
Totalearningsli- & errel Son AR Ui Vi Nt T Ly $617,766.37
Total operating expenses.............. P ) L 547,838.83
Operating profit..... e e SE D S YRS $69,927.54
Less depreciation, drainage, amortization, accrued taxes, 78,947.18
ete.
| FToT.7 T (L e et O I 0 Ry R Y 60 db i o Yo $9,019.64
Tonnage : Company ore Leasers
Tons}ore ShinpOA il ip T Tt iote ool rie s 1o s e ST 1 28,523 9,121
Average gross Value....coeeeenieneeeneoonanennnanns $15.263 $18.053
Average treatment and transportation charges........ $5.65 $6.14
Average mining cost..... DR S nS R Oy e ot $6.744 ...,
Average net value per ton.......vvvevunrnnereennnn $2.83 $3.08

Maintenance. .

Maintenance mine residence............ B T A wnere, ST i el o .037
Grading railroad track..........oiiiiiiiiiiiiiii i AW L .053

Total'ming costh . ML S LU B AL, it sl « it il s $6.744
Treatment and transportation.........oveviiiniiinennneneeneenn, 5.650
Miscellaneous general eXpense. . ..vueeere v e e et ereenneenennnenns 1.784

$14.178
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PORTLAND GOLD MINING CO.

Crrprre CrEEK, CoLorapo, U. S. A.

Year ending Dec. 31 1913 1912 1911 1910
Gross production................... $1,604,443 $1,413,765 81,485,622 $1,354,421
Total eXpenses. ......vvvveiiieeenne eerrnnans $1,091,020 $1,114,708 $987,042
Total profits....o.oouevnninnnnnnns  vevinnnn. $322,745  $380,579 ° $372,424
Tonnage:
Tonnage shipped................. 53,245 44,562 50,258 67,515
Average gross value.............. $25.93 $22.16 $22.68 $18.32
Tons milled (low grade)........... 178,162 173,361 120,961 46,237
Mill saving, percent..............  ci.iiiie e SLVA (RS,
Average gross value............... $2.95 $3.15 $3.51 $2.45
Average profitperton............  ...... el 5666800 | moodoba
Totalcostsperton...............  ...... $5.006 $6.51 $8.67
Development, feet................ 12,443 7,680 9,520 7,914
Total development, feet........... 257,186 244,743 237,062 AN ANE
Totals to 1913 Tons mined Gross value Dividends
1,549,668 $36,268,796 $9,457,080

Remarks.—The ores of the Cripple Creek district are tellurides of gold
occurring as fissures in phonolite. At first only the rich ores were mined
but in the last few years mills have been built to treat the low-grade ores
left in the stopes and surface dumps.

The Portland now makes two products, the higher grade ore being shipped
to its Colorado Springs plant and the low-grade ores being cyanided at its
Victor Mill.

The mine is opened by shafts to a depth of about 1200 to 1400 ft. Large
quantities of water have been handled but the mines are now drained to a
considerable depth by a long district tunnel.
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STRATTON’S IN\DEPEl\.I DENCE, LTD.

CrrepLe CrEEK, CoLorapo, U. S. A.

Year ended June 30
Milling operation:
Dump oteimilled! [tomshl vk a2 LK RRE SR 5L R
Mineoremilled tons.............cooiitiuuiiennn. G

Totallonnees Zolds . . - S s AR s R b
Qunces ZoldiPer tONOTE. . .o i o orolsfobstags S8 ens 5ok lofohekoFolorale s
Total ounces gold recovered........cooiivininereneneens
Per cent. recovered in concentrates............ooooeunnn.
Per cent. recovered in bullion...........ocoiiieieeenna.
Per:cent-recoveredis £ % S el Bl s e IR L
Milling cost per ton:
Coarse crushing and sorting. ..........coviiirnennnnan.
Fine crushing conc. and treatment conc.................
Cyaniding and chemicals
Miscellaneous expenses. ..

Tota) shiiengil sl BN e L g T2 5L BT MO ea g S,
Mining dump ore.
Treating acne. = a0 0] 8 1oy S b 1 S5 00 B S

1 Including transportation to mill.
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1913 1912
104,111 b ok
25,9998 il
130,110 112,391
20,013 17,428
0.1538 0.155
15,707 12,833
34.43 42.19
44.05 31.44
78.48 73.63
$0.173537 Not available
.517619 Not available
.500490 Not available
.126211 Not available
$1.317857 $1.271
.122176' 0.0951
......... 0.136
$1.440033 $1.503

1913 Operations.—During the year the net production from lessees
decreased $127,264. The production of shipping ore decreased $20,072 over

the previous fiscal year.

1912 Operations.—The following are the different sources of-production

with gross and net value.

Production Tons Gross value Net value Royalty
Lease:
Suflach ove. ..o i.bip At aes 485 1,567 $35,735 $24,724 5,565
Washington. . 1,922 48,599 35,343 14,245
Independence 10,455 304,464 230,456 88,941
Company :
Independence Co............... 4,550 116,518 87,156 RO O b
T e i i) 18,495 505,318 377,681 FLE
Mine ore milled................ 13,019 67,887 20,7847 % o dv e
BN T Y e St e By 31,514 $573,205 $398,465 $108,751
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o
Gross tons Net tons Value per ton
Orefromminetomill.......................... 19,435 13,019 $5.21
"Tons Gross value Frt. and treat. Net value
ZEABOE OT6. ', o (o0 6o s Wo s slaeisusls o o &l oviva o 13,945 $27.88 $7.05 $20.83
Company ore 4,550 $25.60 $6.45 ' $19.15
Net after paying mine for low-grade ore......... 0 OGS R 8 $68,282
Mine and millieaTnInES. - tierc- - 550 s o/osion o566 s oo sialeltith, 174,511
After deducting for depreciation mine and mill .............. 17,000
Com. and adjust. leaves net profit .........o.oveeennneen... . $145,322

1904 Operations, Year Ending July 1.—The costs of this year were quite
representative of that time. The rich ore-bodies were about gone and the
leasing system was recommended by Mr. John Hays Hammond, Consulting
Engineer for the Company. The ore was sorted at the surface and shipped
to the smelter. No scheme of milling was practised.

.................................... eeeeeeee. $949,331
........................................... 992,949
............................................... 1,058,287
.................................................... $65,338
.......................................... 171,573
A AR o6 80000 078 08 do B 604460 708 TH60 3 0008008 $5.533
Tons ore sorted out and shipped. .........c.covviveenaen... 43,758
A W R SRR O B80S B0t SoD B oR O B0 B BE 3360 dr J6 & 0 080 B5 $21.695
Costs per ton shipped: Per ton mined
Freight and treatment..... $7.758 $1.9787
Repairs and improvements B 95
Mine development. . oooueereeeeiiieneneineanninnsnnas 4.140 1.0557
e 9o nad, 0 00 odard S 086 0.0 45 0 00 8 0oITD AU 9oy Aa 0 P ot a 9.613 2.4516
Shipping and selling. ......c..citiiiinrnrieneeeneeeannns 177 4652
General eXpense. ... .oiuieiiiie ettt i 1.380

$23.335 $5.9512

Remarks.—The ores occur in fissures in phonolite. The phonolite is
sometimes seamed with mineral. The gold occurs in ‘the form of sylvanite
(gold-telluride) in seams and bunches. The first ore mined was very high
grade but as this was exhausted the lower grade ores wer€ worked.

The mine is operated through a shaft to a depth of 1400 ft. At first all
ores were sampled in car lots and shipped to smelters but later mills were
erected and the ores are now cyanided.

The flow of mine water is heavy. Transportation and smelting facilities
are good.
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VINDICATOR GOLD MINING CO.

CriprLE Creex, CoLorapo, U S. A.

Year ending Dec. 31 1911
(GrORBIPIOAUCHSL 7. 5o ol oo T o M T A Aot 5.8 o o) Shora « v 3 % $647,710.19
Less smelting and transportating.........c.ovvvueeeeanns $118,361.14
O DErAtiNGIeXDENEE e o of APors s BhRe bt BT Lo Lol o bekbs /o o o opo sae $412,238.05
Operating profit.............. W6 ot i AROIOPTR® B RO ) $243,272.21
Main shaft Hull City shaft
P11 6 0Te ) hoIStEd, A tOTIS . ¢ et Bl Lenoih cael YoreMaehc s ) aohoke (B suiniie.orelohe 82,160 12,264
Pre.shippet, HomB i g ey ol it B o 1 <o o oy gy edone o ¢ 16,161 3,071
Rverage yield perontiais. . S lomnlin i UM L L s $34.50 $29.13
Costs per ton ore shipped:
Mining and development...........ccovviiiiiiinannan, $13.192
[SEDT e iaved B isk o= 0 ¢ i s S e B B T ity B8 £ s ot e .595
General office expense.........c.coiviieeinrniannrecaaaan 1.701
Legal expensei. inar it JIEsiopy SN sl SO .o e .538
T e T A ek A A s 485 R
p . EARNWRA TS P A I S fe s P e $16.511
D évelophiently feotin =i -p arrp e o o » T S S . 7,210.5
CRORNE, SO Mol i g s ok AR g Do B s ke 175,159.6

Remarks.—The ore and veins are typical of the district, being tellurides
of gold in fissure veins. The ore is sorted on the surface, the poorest ore
and waste being discarded. The shipping ore is sent to a sampling plant and
thence to the smelter. No milling operations are practised.

The mine is operated through shafts to a depth of 1600 ft. About
27,000,000 gal. water were pumped during the year.
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San Juan District
BUTTERFLY-TERRIBLE GOLD MINING CO.

Ames, Cororavo, U. 8. A,

Year Ended March 31 1912
(€9 K0 loin 8 53 9B 08 0 B O 8 A 05 0B B0 A06 G0 0800088 0000 6 b o 45 » bl ... $40,122.85
Total expense............... 150 JIOOKIBE < o b JO0 B3B8 0,5 0,0 b 3 o boo d23 o $37,529.99
Profit Sl OO, P . L T e e el s ot penc el T T $2,592.86
T IS, LT 050 06 0 6 B0 000 888 0008 008 0000 860 ABAB B85 & AR S 0ok b a 460 ) $0.156
Mili:

Tonsoremilled..........ootiiiiuinerinniiiiiniiineiiineeannnnnn 16,620.9

Ave. value Per tOn ZroS8. ..ottt ittt e $2.992

Ave. value tails.....oo it e e 0.578

Ave. valuerecovered..... ... ... il 2.414

Mill extraction, Per Cenb...........iviuuiieriieennneneennnenn 80.7

Mining and development..........oovttiiiininiiiaiiaaa. $1.127
3BT 2 K R S S B O LEREE 800000008 aadLas o + R0 oo B EBEaonE S 4 o 8 B8, 504
Bullion and concentrate eXpense.............ouuuieeennnreennneennnn 146
SUPErINteNdeNCe. o\ o\ vttt e .258
General eXPenBE. .. .ottt .035
ROVALEY. (- Bl -« 2o iate oo ealae iaiaiae ol o o o EekSTe o BT ok o o S i SEL - e .230
$2.300

Miscellaneous earnings. . . ...t ti it e e .042
otald AELEIN, | e ) L SN N, SN, SNEN. U L S R $2.258

Remarks.—The vein is a practically vertical fissure vein of quartz carry-
ing gold in finely disseminated particles and iron pyrites. Mine opened by
adit.

The mill has thirty 1050-1b. stamps and nine Frue Vanners. The concen-
trates are shipped to the smelter. Water power is available for 7 months of
the year. Mining conditions very favorable. Transportation facilities
good.
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CAMP BIRD, LIMITED
Ovuray, CorLorapo, U. S. A.

65

: Year Ended April 30 | 1912 | 1911 | 1910 | 1909
Total recovered............ $1,742,040.64 [$1,812,571.89 $2,645,620.88 $2,269,622.24
Mill :

Tons ore milled.......... 66,505 79,186 70,714 80,157
Ave. value recovered $26.178 $22.89 $33.18 $28.31
Mill saving, per cent...... 94.68 94.87 95.5 94.08
Profit perton............ $16.476 $13.49 $23.77 $19.55
Costs per ton ore:
NI ngk 2. 8 W e iy 1 $ 3.01 $ 3.316 $ 3.56 $ 3.52
Tramway....coooeenvvan. .206 .188 0.18 U7
Stamp milling. . 1.174 1.134 1.15 1.10
Cyaniding tails........... .662 .584 0.61 .58
Shipping and selling...... 2.108 1.796 1.73 1.81
Gen. expense. .....oov.o. . 1.962 1.926 1.69 1.56
Depreciation............. .580 .460 0.49 .52
Tt hobaca gt o $9.702 | $9.404 $ 9.41 $ 8.76
See also Appendix, page 351.
LIBERTY BELL GOLD MINING COMPANY
TeLLuribE, CoLoraDO, U. S. A.
~ Year Ended Sept. 30 | 1912 1911 | 1910 | 1909 | 1908
Gross production........|{........ ;81,399,636.15 $959,873.70 |$702,834.67 |$844,226.05
| N
Mill: |
Tons ore treated....... | 170,000 155,950 133,899 125,681 116,353
Ave. assay value.......[........ $10.06 $8.34 $6.78 $9.616
Ave. mill recovery, per 89 89 86 82 79
cent.
Costs per ton:
Mining.........o0onen 1.62 $1.67 $2.32 $2.36 $2.50
Development ......... A5 .10 529 .49 .63
Transportation. . .15 Y16 .19 .29 .36
Milling........ooovnn. 1.50 1.55 1.73 1.67 1.88
Marketing prod....... 231 .31 .32 .19 ot
Gen. eXpense. ......... c....... | .62 .33 .32 .37
YD LR 30 abo o i ........ .09 .08 .07 .10
Totale . S0 3 IR L O | $4.50 $5.26 $5.39 $6.08
See also Appendix, page 351
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TOMBOY GOLD MINES CO., LIMITED
TeLruripE, CoLorapo, U. S. A.

Year Ended June 30 | 19013 | 1912 | 1911 | 1910
Production.................. $1,049,166 $962,061.60 $818,431.11| $838,720.65
Total expenses............... 569,011 $594,040.45 $509,057.42) $530,383.32
Tons ore milled.............. 129,618 107,577 116,222 110,560
Average yield per ton......... $8.02 $8.87 $6.72 $7.38
Profitperton................ $3.63 $4.18 $2.34 $2.58
Costs per ton: )

Mining.....oovviiiiinnn.. 1.45 $1.37 $1.42 $2.71
Development.............. 74 83 83
M B % Lt e S .52 .67 63
Concentrating.. . ... S 000 0 0 1.03 1.00 .82! 1.56
Water supply.............. 1€ 19 17
Assay office................ .04 .04 .03
General expense. ........... .30 .42 .32 .53
W 08B 0a0d 080 6B 6 56 60 g .15 17 16

$4.39 $4.69 $4.38 $4.80

Résumé for 1909.—Production $832,560. Expenses $480,527. Tons milled 102,844.
Average value $7.98. Costs per ton $4.67. 0

Remarks.—In gross production for each year is included a small board-
ing-house profit.

The vein occurs as a fissure which is mined by back-stoping. The ore is
stamped, amalgamated and concentrated, the concentrates being shipped to
the smelter.

The mineis about 3 miles from railroad by good wagon road. Smelter is
about 50 to 60 miles away. Winter conditions are very severe and opera-
tions sometimes held up.

The profit in 1913 was $471,346. The ore reserves are estimated at
426,000 tons.

The cost of concentration, $1.03, may be dividied into $.64 for concentra-
tion and $.39 for freight on concentrates to railroad.

In the 1913 report the analysis of battery feed from Montana Mine of
the company, which produced 54,000 tons or 41 per cent. of total ore milled,

shows character of ore treated. It is as follows: Gold, oz. 0.48; silver, oz.
4.51; lead, per cent. 1.03; zinc, per cent. 2.18; iron, per cent. 4.13 and
copper, per cent. 0.28.
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Leadville District

. IRON SILVER MINING CO.
LeapviiLe, CoLorano, U. S. A.
Period Year Ended Dec. 31 | 1913 | 1912 | 1911
From sales of ore $356:40 2L | S e R
Income from all sources... 386,600 548,119 440,530
Gross expenses 262,673 270,089 252,175
Net operating profit.......coovivien ... $123,926 $278,030 $188,355
Mine:
Tons crude ore mined........c..covvunnn. 55,326 53,618 S [A2 SA S
Net tons after sorting.............covuenn 47,668 46,410 17,663
Ovashipped) ..o a0, . o o' STl LRI KN 47,668 46,410 17,663
(CHOTIINA LG o G805 6ok oo BBlaads' q.o o 485 5 3d0 okdBo $1,848,298 |..... T 1.8
Net return after freight and treatment...... $365,492 $523,904 $428,588
Lessees operations:
R0 0 LXe el oerd 0 oo 0 01 6 6 -0 G, ol oD 6 0 23,844 16,294 4,142
ANt FEEURR 5. o ot S s EWe ) Yo $123,079 $112,704 $22,418
Received by company in Royalties......... 14,509 15,106 3,008
Received by company in other charges..... 3,199 27485 [k st gy e
Mine development..........coovveuunes o 8,343 4,980 ' 9,451

The metal contents of the ore produced in 1913 was as follows:

| Moyer mine | Tucson mine | Leases
Gold; ounaestii . S A SAE Lo ob 67.67 70.07 371.83
(SN, @0 58 G dooola Ao 60 66 6 ot 156,363.75 105,738.87 129,500.91
Tiead D OWEAB. i ot hate o loLNofeTons) e 8 . 6,254,054 3,924,411 1,927,456
Zamcponndss. A LI SR, Kl 12,043,592 6,126,050 7,489,271
Cobpot pounds... a4 S 35N S Sl O s ) St 72805 1 LN S e S b
Iron, pounds............... i 509,160 254,227 1,982,124

ORE PRODUCTION
The following tables show the tonnage of the various classes of ore shipped
from each mine, and by the Lessees in 1913 together with net values:

Moyer mine Tueson mine
Class of ore
Tons |  Net value Tons | Net value
Zinc-lead sulphide............ 25,753.79 $186,594.00 10,847.47 $75,153.22
Lead carbonate............... 72.31 451.45 5,981.59 46,393.75
Zinc carbonate...............[.. o S U s T 1,315.35 8,064.97
Iron sulphide................. 376.82 1,637.90 456.16 3,521.36
Copper/ SULDRIAS, ., v veileveie o drol | oot aars. o 46 5 o s slarshe 255.41 2,216.48
Silicious AulphiGer @5 Sl Ll RS SN SR, N T s 159.65 9,253.56
Zinc sulphideRye St Sen it s st 641.64 BITOT66 | X s e
Lead sulphide................ 1,807.76 19Y0R5 T84 | 3N it i, USSP e
Totalal ksl o S 28,652.32 | $211,888.85 19,015.63 | $144,603.34
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LEASES
Class of ore | Tons [ Net value
Zinc-lead sulphide............coiiiiiiiiiiii i 10,328.67 | $59,187.78
Zinc carhonate............ooutiiie i 7,122.80 | 34,366.20
Tron sulphide. .. .. ...ovuttei i 1,505.81 | 9,703.33
2170500 T S e 726.49 2,380.66
Zinesulphidesty Sr SRy O A S ‘ 184.05 1,280.39
Lead sulphide............ ... ..ottt 361.67 4,858.95
Lead carbonate........... ..., 3,447.33 9,373.53
Silicious sulphide.................. ... i ) 167.25 1,928.28
|
Totals..................... ieieiiii........ 2384407 | $123,079.12

See also Appendix, page 352

THE YAK MINING, MILLING & TUNNEL CO.

LeapviLLe, Cororapo, U. S. A.

Year Ended Dec. 31 0

Net profit from mining..............0iiiunieiininenineennnnains $103,294
From other SOUTCeS. . ....c.oout ettt it e et 70,380

I T 0 60 00 B0/ 0 8 08 =6 616 8 0 ¢ B0 0 68 0ld & Al &8 .06 3 4o o o/dB 8 oo ol $173,674
Remote exploration work. ... ... ... ... ... ... it ' 12,166

Net income.................. . o TR Al E - « 3 FEREIEELE $161,508
Tonnage:

Ore and waste mined (tons)........... ..ot 160,000

Average value ore shipped considerably less than $4 per ton, and the
of mining was less than $2.50 per ton.

cost

The following figures, based on foregoing and prior years, are given as
representative of the grade of ore and cost of production at the Yak property:

Value of ore, gross. . ... oo ittt e e $6.00
Average treatment charge.......... ... ... ... . . i i, $8.00
Credit, 35 per cent. iron at 15¢ perunit......... ... ... ... .. ... 5,25

Net treatment Charge. .. ........ovetintnornereeearaaoonsaeaaen $2.75

Cost per ton:

IMRIng Y% o e ot 2 TE o e e T e e hr $2.00

T E9Ts oet i et A S0 BB B0 0.0 0 ad S e Al ot b.o G BB 6o G814 S0 0 doo 86 0.0 .50

SERCHE F 2 Ko e b G 5 06563 80 chalb 6 56 030,00 c0g 08000 6 g S aloo gk 2.75 5.25
D0 ) LR W85 610,66 000 0 608 0.0 S 0616 6 © bl 6 6 0i0,0/0 0106600 6 0 650 6 0 4o 6 $ .75

Profit varies usually between 50¢ and $1. 00 per ton.
See also Appendix, page 352
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COLORADO GOLD DREDGING COMPANY
BreckENRIDGE, CoLorADO, U. S. A.

EI'¥PI'TPIE | 60°0S¥'SeS | 10°060'998 | LPOL0'ee$ | ¥8'£0E'0FIS| 86 OFI‘S¥IS < " 3goxd ssoxp
8870979 CheT/sl I ML i Ry $98s LN G4 VIE (UL I g8 ok Y s TSR,
ISF0E'G0IS | TT'1F0'ICIS  §8°0F6'GC1S  68'60G'0TTS  6S°SVE'S0CS  L8'STI'IGES UUTTTUPIOM [T
9860° 2980 060" |  9gs0’ | et | mur I *pIsA 30d plRIX
2950° $290° 9380° ﬁ 0090° 7 ¢gg0" g180° ‘ B 2 LZNECL § (1IN
6200° 6800° 1500° 6%00° | 9900° | 800"  |°*'sosuodxo [viouon
9200 6900° .| 900" 1500° 1500° £900°  [90UBISUY PUT EOXEL,
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0810° 9810° 8010° T1710° PIORS O =R a3 R ey
2010° ¥10° | 6180° 7820° 0610 230"  |spemousi pus srredoy
6210'$ |  210'$ | TL00°$ 6400°§  ¥800°$ |  6800°§ |''"'ttcrtitmoqu
_ | 183800 peIBle(q
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Remarks.—The following is a description of the Colorado Gold Dredging
Company’s operations in the Swan Valley, in the vicinity of Breckenridge,.
Colorado, one dredge only being employed.

Season—about eight months, from April 1 to December 1.

Altitude—9600 ft. above sea-level.

Gravel is glacial, fairly coarse, with occasional boulders, 3 or 4 ft. in length.
Gravel caves freely.

Boat operates up stream, consequently carrying a bank of average depth
of about 13 ft., average depth below water being 26 ft. Total gravel about
39 ft.

Bulk of gold in size is from fine to the size of shot, with occasional nuggets.
Gold occurs mainly just above and within a few feet of bed-rock, in an old
river channel, same not conforming to present river channel. A width of
250 ft. across valley will include old channel. Constant panning while the
buckets are just above bed-rock is required in order tofollow the pay streak.

Dredge is of Bucyrus type, with a capacity of 6000 yd. per day. Main
dimensions as follows:

Hull—width 43 ft. 10 in., length 120 ft. 2 in., depth 8 ft. 10 in.

Ladder—length 92 ft., designed to dig 38 ft. below water line.

Bucket-line—continuous, consists of seventy-six 8% ft. capacity buckets.
Speed about 17} buckets per minute.

Screen—cylindrical, length 37 ft. 6 in., diameter 6 ft. 1 in., pitch 1% in.
to 1 ft.

Stacker—rubber belt type, length 115 ft., belt 32 in. wide. Speed 300 ft.
per minute.

Pumps—Screen 12 in. discharge, auxiliary 5 in. discharge, primer 3 in.
discharge.

Motors—440 volt, 3 phase. Main drive 200 h.p., screen drive 50 h.p.,
stacker drive 35 h.p., winch drive 20 h.p., pump (12 in. and 5 in.) 75 h.p.,
pump (priming) 15 h.p.

Transformers—three 100-kw. transforming from 13,000 to 440 volts.

Tables—total surface area of 1523 sq. ft. . Slope of 13 in. to 1 ft.

Power cost—$.0165 per kw.-hour straight meter reading.

Labour—common $3.00 for 8 hours, winchmen $4.00 for 8 hours, motormen
$3.50 for 8 hours, oilers $3.00 for eight hours.
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BUNKER HILL & SULLIVAN MINING & CONCENTRATING CO.
KeLLoca, Inaro

Year Ended June 1 | 19120 | 1911 | 1910 | 1909
Grosstproduction:. s . MM $5,396,915| $3,307,393| $3,307,825! $3,199,975
Less smelting and freight............ ....| 1,980,230/ 1,255,729 1,318,296, 1,343,043
IR AL . ot g e s D A 3 3,416,684 2,051,664 1,989,529 1,856,932
Operating eXpenses ................o0.. 1,580,814 941,350 788,978 761,374
O D X At DE DLOLD . F A e - & et Hoheger s defs o 1,835,869, 1,110,314| 1,200,551 1,095,558
ERonEtore mined S #e 2t o ST LR g So OGS bk AAE: At [abieg B oo 0l B S dasdo o by
Mill )

Tonsoremilled...................... 697,560 436,940 376,200 341,700
Average lead content................. 9.589 9.49% 11.21% 11.40%
Average silver content, ounces......... 3.72 378 4.25 . 4,19
‘Tons concentrates shipped............ L R OGI2B TR g Al S s WY e el
Tons crude ore shipped............... 3,430.7 1,350‘ 1,330 3,570
Average lead content................. 49.87% 42.08 42.26 44.16
Average silver content, ounces......... 16.94 16.39 15.21 17.63
Mill extraction, per cent. .. ........... 78.5 77.33 77.01 80.56
Ratio concentration.................. 7.26-1 6.74-1 5.89-1 5.05-1
Feet mine development............... i B 0o ) (R P | o] SR Y
C oSt DET fOOLE NP LTS bk JAr e ere iafedens AL | 5 A Al (07 5 . BB ] (b ob b S0 »h o
Cost per ton at mines:
Stoping $1.602 $1.423 $1.45 $1.563
Tramming 074 069 .07 083
Concentrating .374 .371 .405 386
Shipping LOBANT, Al DRI 0, L [T e, S
Superintendent and office U743 Sl b ho t Soas ol AR AL % 504
Contingent expenses ), OBB . vty ¥ PR T yr . Ny et o)
Legal expenges. ... . .lu il AL, QORI SRS Vs RS s
All other Wardner expenses ... ........{ceeeeeeans .166 .164 .182
Miscellaneous eXpenses. . .o...oveeevnrefoeennenann X0 A IS o dE B R Rt i
Totalerd . L L A S L B 1wk A $2.250 $2.036 $2.09 $2.214
Average value millore.................. $9.63 $9.67 $11.32)  $11.17
Average value shipped ore............... $47.92 $41.44 $40.42| $34.02

1 Period from June 1, 1911, to Dec. 31, 1912.
PRODUCTION SINCE 1886 TO DEC. 31, 1912

Tons ore mined............ 5,585,988 Operatng profit........... $17,747,666
Grossvalue. .............. $52,978,903 Dividends paid........... $13,911,750
Net smelter returns. ....... $31,480,913

Remarks.—The mine is located in an accessible country with good railroad connections.
The ore occures as large masses in a quartzite formation. The ore is galena and iron pyrites
carrying silver values. The widths vary from 1 ft. to 300 ft. - The mine is operated through
tunnels and shafts to a maximum depth of 2000 ft. The milling method is simple concentra-
tion and shipment of concentrates to smelters. This property is one of the large lead mines
of the country.

71
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FEDERAL MINING & SMELTING CO.,
Warracg, Inaso, U. S. A
Operating the Wardner, Mace, and Morning Mines.

Year Ended Aug. 31 [ g3 o2 A o
Total value production......................... $3,5653,325 | $4,911,996 | $5,338,653
Total eXPenses.............vuieeeuneeennnnan.. 2,993,815 4,053,731 4,191,732
Operating profit..............ooviiia.. $559,510 $858,265 | $1,145,921
After adding rents, int., div., miscl. invest........ 1,126,974 966,941 1,270,900
Deduct construction and betterments............. 33,331 98,106 141,363
Deducting general expenses, taxes, ete........... 260,1941 71,512 29,785
Net profit to profitand loss................. $833,448 $797,323 | $1,099,752
Mine:
Tonsmined wet...........ovvviunninennnnn... 691,487 836,947
Of which first elass was........................ 30,726 46,087 784,600
Mill: 32,609
Tonsmilleddry..................cooounin... 637,900 762,550
Production: 726,499
Lead marketed, pounds.........coviiiiiin i iininii i 94,086,800
Lead conc. and shipping ore, tons combined. .. .| 84,533 118,734 118,315
Average silveroz. perton..................... [ 15.9 20.8 27.93
Average lead per cent. perton................. 43.4 42.9 44.18
Zinc conc. prod., tons. ... ... ... 6,494 2,532 531
Average percent. ZinC.............oeuneuneinn 45.9 46.93 46.9
First-class ore, tons...............coouvunnn. 30,726 46,087 32,609
Average per cent. lead........................ 33.7 33.7 36.07
Omaha lease prod., tons2...............coiiiitlieennennnnns 1,869 7,895
Average lead contents...................... bt g+ b | 26.6 28.5
Average silver contents............... ... . liieiiiian, 47.7 69.14
Average copper contents. .............ieuniilorienan oooollooccoacoooo 80,042
Profits Omaha lease...............cooiiiiii]iieiinnne, $13,545 $68,645
Cost per ton mined (approx.) wet:
Cost of production®.......................... $2.430 $2.790 $3.050
Development. . .ovve e eenerneeneenerneannnnnifoneoneeneea]oeeennrnnns .049
Smelter, freight and treatment................. 1 1.870 2.060 2.250
General €Xpense. .. .......viiiiiiiiiiiieeeins .108 .085 .039
New construction...................coceeu... .048 117 179
Tomadi 1o ol b s T R ST o $4.456 $5.052 $5.567
Green Hill lease not included.................. oUBI|\ 8 B 500 08 606| /0005 o ooioa
Price received for silver, oz., cents............. 61.0 58.33 58 approx.
Price received for lead, Ib., cents............... 4.49 4.38 4.45
Development, feet........................... 16,224 18,947 17,152
Number men employed....................... T TR R oy o 1,088
Cost per ton shipped:
Lead conc. and shipping ore.
Smelt-freight and treatment................. $15.25 $14.51 $14.89
Monstshipped:.i-a. 2r Mt el il it et 100 84,533 118,734 118,315
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Remarks.—Company operates the Wardner, Mace, Morning and Green
Hill-Cleveland properties, situated near Wardner, Idaho. The mines are
principally lead-silver properties, but some zine is produced. Ore extraction
at the Mace mine ceased in October, 1912, the ore-bodies having become
exhausted. The Green Hill-Cleveland Co., of which the Federal owns
one-half interest, leased the Mace mill. The Mace property is developed
to 2250 ft. in depth. The Morning property has reached a depth of 1650 ft.
by shaft. The ore varies from 2 to 40 ft. in width and from 6 per cent. to
12 per cent. lead. The Morning property formerly was operated at a loss,
but now it is making a profit. The ore has been very difficult to mill. An
improvement has been made through sorting. In connection with the mill,
Macquisten plant has been installed and is employed on zinc ores. The
Green Hill-Cleveland property is developed to the 2050-ft. level.

In working the ores, the elimination of the waste, both underground and
at the sorting plants, has required more and more attention on account of
conditions at depth to win the largest amount of profit from the veins. In the
1911 report, some comparative figures are given showing the percentages of
rock eliminated as waste before milling of the total rock broken in the stopes,
as compared with former operations. Below we give this comparison:
Wardner, 35 per cent. as against 22 per cent. formerly; Mace, 32 per cent.,
compared with 18 per cent. formerly, and Morning, 18 per cent., is now
eliminated where formerly very little was possible.

In the 1913 year the company experienced the worst winter in years.
The report on August 31, 1913, stated that the Federal property at Mace
has reached the end of profitable operation, and that the Wardner properties
are approaching it. The combined ore reserves at the different properties
at close of year, compared with 1912, were as follows:

T _—I\Zilling ore | Concentrates First-class ore

| (tons) (to_qs) (@gns)
Septa'l, 1913 5. TSN S iRt e 1,050,300 96,410 54,300
Sapiot, JOPEL!, Bt fhe s 802,870 6014 | 47550

No grade is given for different classes of ore. The average number of
men employed at different plants in 1913 year was 775 at an average cost
per shift of $3.603. The concentrates and first-class ore are shipped to the
Tacoma smelter of the American Smelting & Refining Co.

1 In addition to General Expense which alone is shown for the other years there is included
$19,874 corporation excise tax and $165,422 written off for Green Hill-Cleveland invest-
ment. 2 Not incl. in first class above. 3Includes the cost of mining. for wet tons shown
and the milling for dry tonnage given.
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STEWART MINING COMPANY
KrLroge, Inano, U. S. A.

6 mo. Euded | 6 mo. Ended | Yr. Ended |15 mo. Ended
June 30, 1913 | Dec. 31, 1912 | June 30, 1912 | June 30, 1911
Sales, concentrates.......... $466,466 $485,164 $633,039 $523,443
Sales, ore.................. 74,644 105,960 113,999 21,805
S R R T $541,110 $591,124 $747,038 $545,248
Miscell. receipts. . .....covvfieneiiiiieeeeioneneennnans 1,881 57
541,110 591,124 $748,919 $545,306
Expenses.................. 294,248 368,5011 473,738 381,149
Profit before interest...... $246,862 $222,623 $275,181 $164,156
Interest................... S A I A 8 o GBI Ao 0 0% 0 Il o 6 B 11,597
35t P O ol o0 08 B o a0 $208,070 $222,623 $275,181 $152,558
Tons mined................ 89,246 100,043 160,510 96,848
iDL DI LA Sl i B o (I 6 o 88U 50804 6o o Bl o B ool 85 ol BaBRAERRY 100,000
Total tonsdry........... 89,246 100,043 160,510 106,848
Tons smelted (sold)......... 1,963 2,753 3,489 581
Tons milled................ 87,283 97,290 157,021 106,267
Assay value ore mined:
Silver, ounces............ (I B (O B B 3 OO 0 o [0l S S R O S D o R Sl T T 04010 o
Lead, pounds............ SRR R (|l 5 ol d5'0.460 6 0|80 do 66 0 Sblde 0 0||60 86 06 05 P 60 o~
Cost per ton:
Mining and development.. 2.28 $2.15 $1.99 $2.39
Transport mine to mill.... .15 .15 .19 .29
B OT AR s e ol et .04 R(0Y BURE [ S, ape sl Sop¥ele oneps PR
TaAXEB v e veeeecensensnnns 0] .11 .06 .03
Milling expense.......... .37 .31 .39 .53
Administration and gen’l.. .31 .31 .30 .31
Depreciation............. .05 .04 .02 .01
Total cost............. $3.30 $3.11 $2.95 $3.56
Total receipts per ton....... $6.06 $5.91 $4.66 $5.10
Profit per ton after inter- $2.33 $2.23 $1.71 $1.43

est, litigation and miscl.

1Includes item of $58,113 for litigation and miscl. expenses.

3 Includes litigation.

See also Appendix, page 353
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Year Ended July 1 | 1912 | 1911 | 1910

Production, gross:

Pounds copper................ 2,029,474 2,653,036 7,125,105

Ounces silver................. 202,583 267,263 605,075

(OB T LR o) (o I e P ety | | R B & Byl e 3 Sl I | 18 o S cn B B 0. o
Income :

Gross income................. $177,939.67 $171,384.43 $455,470.75

Total expenses................ 162,161.08 145,693.36 264,210.68

INOLYDTORL . r.t P Tojeior . B g L B $15,778.59 $25,691.07 $191,260.07
Mine ¢

Tonshmineds 5. - - -5 S o -aa e s 32,282 34,464 - 91,368

Tons s treated . o . B byt s, v 2 OSOLL - LA ZPmE il ntl o Py teirs ok iys

Aver. per cent. copper per ton.. 3.54 3.96 4.07
Cost per ton:

N, o N S ISt $1.585 $1.868 $1.417

Development................. .502 .832 .543

L Rlager. 33 ot . oy g s .075 .120 .051

Smelting

Converting o3 7.201 7.887 7.797

Freight, refining and selling '

General expense.............. 714 .764 .455

Hotal Edvl s dnza. s $10.077 $11.471 $10.263

Cost per pound : 18.902¢ 16.585¢ 14.406¢

Crediting gold and silver....... 5.811¢ 5.390¢ 4.434¢
Development work, feét ......... 1,495 3,171 5,960
Price received for copper metal... 14.892¢ 1?.263;5 12.954¢,

Remarks.—Accessibility—On Northern Pacific R. R. Character of ore—
Copper sulphides and carbonates. Character of ore-body—Impregnated beds in

quartzite.
cut tunnels.

Width of ore-body—30 ft. to 60 ft.
Method of mining—Square-set.
Amount water pumped—Two cu. {t. per second—approximate.
ore reduction—QGravity concentration.

Method of opening—Cross-
Depth of mine—1700 ft.

Method of

Started in summer of 1912. General

conditions—Concentrates are smelted at various smelters, Trail, Tacoma,
Butte and Salt Lake.
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BRIEF DESCRIPTION OF THE LAKE SUPERIOR COPPER
DISTRICT

The Lake Superior Copper belt is situated on Keweenaw Peninsula in
northwestern Michigan. The Peninsula which extends into Lake Superior
for a distance of about 80 miles is from 15 to 20 miles in width where the
principal copper properties occur. The peninsula is intersected at the towns
of Houghton and Hancock by Portage Lake, which is connected both east
and west with Lake Superior by canals, thus affording passage to large lake
steamers. Most of the large mines and mills and all of the smelters are
situated on this inland water-way. Some of the stamp-mills, however, are
located on Lake Superior on either side of the peninsula.

The central portion of this peninsula is made up of a series of lava flows
including beds of conglomerate and sandstone. The entire formation is
flanked on either side by sandstone. The general strike of the formation
is parallel to long axis of the peninsula, the producing mines extending
over a total distance of approximately 40 miles. The beds dip westward
from 30 to 72 deg. The lava flows are composed of a dark basaltic rock
with the texture of diabase. The beds have an amygdaloidal structure, the
native copper occurring in the amygdules with ecalcite quartz and other
minerals. The conglomerate beds are worked, but only one has been ope-
rated profitably, the Calumet Conglomerate. The Tamarack is the Calumet
Conglomerate on the dip. ; :

The various lodes, both amygdaloid and conglomerate vary from a few
feet to 25 ft. in width. The mines are low grade, the greatest yield in the
district being 28 to 30 pounds per ton. The lodes show decreasing copper
contents with depth, particularly where this exceeds one-half mile. The
mines are usually developed by inclined shafts, following the beds from
the surface, or in the footwall and cross-cuts made to the lode. The trap
being firmer, this method insures the permanency of the shaft. Some
vertical shafts have been sunk for the purpose of developing very deep por-
tions of thelodes. The Tamarack holds the distinction of having the deepest
shaft in the world, its No. 5 vertical shaft being slightly over a mile in depth.
The copper occurs in the native state scattered throughout the amygdaloid
or conglomerate beds. It is usually found in fine particles, but in certain
of the mines very large pieces or ‘‘mass copper’’ are encountered. These
have weighed as much as 500 to 600 tons.

76
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For the method of mining employed, reference should be made to the re-
spective properties. In brief, the system used at the Copper Range prop-
erties differs from that at the other mines, this being one using a waste filling
as against the usual back or overhand stoping with no filling or broken copper
rock as the case may be. The conglomerate lodes are more expensive to
mine than the amygdaloid, owing to the weak hanging wall necess1tat1ng
heavy timbering. These lodes are also much harder.

The copper rock after mining is sent to the different stamp mills for con-
centration. These mills are situated at various points on the lake and are
assured an abundant supply of water and tailings area. The mills usually
employ steam power generated from coal. Steam stamps are used through-
out the district. Some of these are operated by compound engines. The
process usually employed is crushing in stamps followed by jigs and concen-
trating tables, buddles, etc.

Recently considerable attention has been given to retreating the tailings
at several of the mills by finer grinding and further concentration. This
work has been meeting with success and the increased extraction is resulting
in greater profits to the companies. The enormous tonnage of tailings at the
Calumet & Hecla mills—the accumulation of years—are also being retreated.

The concentrates from the mills which are termed “mineral,” together with
the mass and barrel copper sorted out at the mine, are sent to the smelters.
These average from 60 per cent. to 75 per cent. copper. Certain of the com-
panies here have their own smelters. A majority, however, smelt at one of
the custom plants. The various products are trested in reverberatory fur-
naces. Before the copper is drawn, it is subjected to poling following which
it is cast. The slag from the reverberatories is retreated in blast furnaces.

The conditions at Lake Superior are such as to permit of low costs.
Steamers plying the Great Lakes afford cheap transportation to and from
the various markets. There is an abundance of timber and water, the lodes
are uniform, the copper occurs in the native state thus simplifying the method
of treatment, the stamp mills and smelters are well situated, all of which
make for cheap operation. The climate is severe in winter. Labor under
normal conditions is good. Severe labor troubles were experienced in the
last six months of 1913 and during this period the greater part of the mines
were shut down. As a result of this 1913’s operations are not representative
of the mines. '
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%

AHMEEK MINING COMPANY

CavuMET, MIcHIGAN, U. S. A,

Year Ended Dec. 31 [~ 1913 | 1912 1 1911 l 1910

Production: - , l

Copper, pounds ............c..ceun... 9,220, 874 16,455 769‘ 15,196, 127 11,844,954
Income ‘ ‘

Gr. val incl. silversales............... 31,433,695‘ $2,757,576, $1,960,513, $1,538,003

Total expenditures. ... ............... 1,226,275 1,292,179 1,083,186 1,295,615

| | ]
|
Netprofit.................... P 8 s $207,419 $l,465,396l $ 877,327; $242,387

Net profit afterint....... PR I o 176,9192 1,465,396 870,273 229,320
Mine and mill:

Rock broken............ Rl e Bl I =m lPw - rircom 617,204 568,935

Discard, pereent....................| | 3.0 6.8

Rock hoisted............... §ra0doado 385,450 666,647 610,236 551,965

Discard, percent. ................... .4 2.2 1.9 3.9

Tons stamped . ...................... 383,749 652,260 598,549 530,365

Lb.mineral ......................... 13,742,140 23,945,315| 21,917,925 16,758,521

Lb. refined copper................... 9,220,874| 16,455,769 15,196,127 11,844,954

Per cent. copper in mineral,.......... 67.10 68.72 69.33 70.68

Ref. copper pertonlb................ 24.0 25.2 25.4 | 22.3
Cost per ton, treated (calculated) :

Min. trans. stamp and tax............. $1.77 $L39| $1.42 $1.42

Construction......................... { 1.09 g 30| .08 1476

Smelt., frt.. and comm................ ! .33 29| .30 .26

FTiota) SE Rt | s3.20 $1.98 $1.80 $2.44
Cost per-pound cents :—

At mine............ ... ...l 7.38] 5.51 5.61 7.93

Construction............ 4.53 1.20 .32 1.85

Smelt., frt., comm 1.39 1. 14’ 1.19I 1.16

Total inc. int., cents................ | 13.30 7.85 7.7 1105

General: l |

Dev. drifting and crosscutting, feet.. ... 9808 11691i 9107

Development, sinking................. 1336l 1284i 1983
_ Price copper sold, cents. . 15.40 16.56, 12.85 12.94

L Incl. $184,725 sinking and equip. shafts. 2 After land purchase of $30,500.

See also Appendix, page 353
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ALLOUEZ MINING COMPANY

CaLuMeT, M1cHIGAN, U. S. A,
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Year ended Dec. 31 | 1913 | 1912 | 1911 1910
Production: 3
Copper, poundsS......ccvvvuiirereennn- 4,091,129 | 5,525,455 | 4,780,494 | 4,655,702
Income:
GROSE: VAN 6/ 5 Fovey. Ay ke e oy Sk AT ....| $650,205 | $918,435 | $629,229 | $609,858
Total expenditures.................... 485,119 729,824 617,376 521,345
OperatingiPrOfity): o/ o5 . - 1 A Lo 165,086 188,852 11,852 88,513
157 L PR L PSRRI AR - 9,358 17,346 18,231 17,416
Niet, DOfT: .. o o S e ot il ek $155,728 | $171,264 $6,379 $71,096
loss
Mine and mill: -
Rock broken, tons............. e s ol 11289,704 339,970 294,646 253,018
Per cent. discard....... 0.0 35305 O I3 1.269 1.868 2.049 2.33
Tons stamped....ccocevvrneneeneenenn. 236,663 333,618 288,610 247,119
U TR bil o | Aty S L haewats Ao RIATO o ...| 6,640,000 | 8,877,120 | 7,532,190 | 4,655,702
Pounds copper per ton stamped. . gd 17.29 16.56 16.56 18.84
Copper in mineral, per cent............ 61.61 62.88 63.47 62.86
Cost per ton treated (calculated):
Expenses at Mine....ccoveeeceneannnns $1.69 $1.61 $1.67 $1.77
Smelt., frt., comm., eastern oﬁice ....... .33 .31 .32 .34
Constructmn ......................... .03 .26 8 7 51 PR, Dy
AU ) ot A B0 oo BB & act St e $2.05 $2.18 $2.14 $2.11
Cost per pound (cents):
At mine exe. construction, cents........ 9.76 9.74 10.07 9.39
Construction .16 1.60 .90 .00
Smelting, frt., comm.................. 1.94 1.87 1.95 1.81
Cost interest pdi.. . S5t . ShodC R 52! .31 .38 .87
Total cost per pound, cents.......... 12.09 13.52 13.30 11.57
15.627 16.318 12.895 12.7

Price received for copper, cents........

See also Appendix, page 354
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BALTIC MINING COMPANY
HoucuroN, MicuiGgan, U. S. A.

Year Ended Dec. 31 | 1913 | 1912 | 1911 | 1910
Production : t
Pounds copper. ..........iiiiia., 7,736,124/ 13,373,961/ 15,370,449 17,549,762
Income :
Grossreceipts........oovvveniinnnnn.. $1,152,026| $2,165,350 $1,927,0361 $2,235,273
Expense at mine...................... 792,170, 1,278,764 1,194,089' 1,231,923
Smelting, freighting, marketing and selling1 80,745 127,915 139,464‘ 159,472
Total expense .............ccovvuunns $872,915| $1,406,679 $1,333,553 $1,391,394
Taxes and interest .................. 48,900 61,276 63,268 75,939
Netprofit..........coovvvvivnennn.. $230,211)  $697,393 3530,215‘ $767,939
Mine:
Tons hoisted......................... 364,466 705,281 760,473 823,352
Tons stamped. ............covivvnnn. 333,289 652,433 696,795 781,419
Per cent. hoisted waste................ | 8.5 7.49 8.37 5.09
Mill: |
Mineral produced, pounds............. 13,282,825, 22,444,810, 25,254,160 28,067,300
Yield rock, pounds................... 23.21 20. 50‘\ 228 06“ 22.46
Per cent.rock..........ooiiiiiia, 1.16 1 .025} 1.103] 1.123
Price copper, cents................ 0 14.89 16.16 12.54 12.74
Cost per ton stamped, (calculated):
Mining.....ooovevunnnn. 5bo.0ddo oo o 8o | $1.64 $1.422 $1.28 $1.165
MIEDE. o eeen e 7 .214 187 -205
Transportation ..:.......oceveenvunn. .14 .136 .143 .141
General mine........................ .35 .204 117 .077
Lessrents........c.oovvevenenennnnn .02 .013 .013 .0112
Total working expense.............. | $2.38 $1.96 $1.714 $1.576
Total working exp. inc. taxes........ | 2.53 2.05 1.80 1.668
Smelt., frt., mrkt., general............. .24 .196 .20 .204
Total. ..ot | $2.77 $2.246 $2.00 $1.872
Cost min., trans. and stamp per ton ‘ $2.377 $1.82 $1.65 $1.54
HERUEE ko 8 0B 806000880 bk 006008 oo 6 46 o 0 |
Cost min,, etc., incl. tax. and extra expense $2.522 $2.05 $1.80 $1.67
Cost per pound: |
Mining.....ov i $.087 $.0889 $.0746 $.0686
Construetion..........covviiin. 015 .0068 .0031 .0015
IAKES o rolese ole ok oo e o lohn ol ohorel o chohete shalslore 007 .0050 .0042 .0041
Smelt:, It wefe,sete. e, 2o el la 010 .0087 .0090 .0090
S a6 0 06 60 © 0.0 066 0 DO 0 00 ATE 008 8 08 | $.1191 $.1094 $.0909 $.0832
Development:
Total shaft sinking, feet. ............. 248 464 609 780
Total drifting, feet. ......... 6,441 10,547 9,923 11,218
Total crosscutting, feet. ............... 629 679 589 465

See also Appendix, page 354
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CALUMET & HECLA MINING CO.
* CaLuMET, MicH., U. S. A.
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Year Ended Dec. 31 a0 1912 | 1910 | 1909
Production:
€opper,spoulds: s So. L TR R L 67,856,429 | 74,130,977 | 72,059,545 | 80,096,995
Smelting production...........o.ofoe.. eeenee.) 72,861,925 | 72,672,469 | 74,593,553
fRons stamipedet Lot RIS NG 2,806,610 | 2,909,972 | 2,795,514 | 2,842,880
Copper per ton rock, pounds....... 24.18 25.47 25.77 28.18
Price received for copper, cents. ... 16.65 12.82 13.20 13.61
Costs:
Mine cost (excl. const. per ton).... $1.91 $1.84 $1.92 $1.93
Total cost per pound, cents........ 9.86 8.52 8.96 8.28
CONGLOMERATE LODE
Production:
Copper,pounds.................. 51,935,245 | 58,469,399 | 58,739,509 | 66,285,684
Tons stamped.......ccoveeenennn. 1,746,960 1,924,480 | 1,950,040 | 1,999,880
Pounds copper per ton.......... o3 29.73 30.38 30.12 33.14
Costs:
Mine cost per ton (ex. const.) B $2.23 $2.07 $2.13 $2.11
Total cost per pound, cents........ 8.87 8.25 8.55 i of
Development:
Shaft sinking, feet................ g 523 546 464 556
Drifting and cross-cutting......... 10,662 8,814 9,840 8,918
Deepest shaft, feet............... | 7,995 bt P R e e
OSCEOLA LODE
Production:
Copper, poundst. o .yl S8 15,692,199 | 15,661,578 | 13,150,427 | 13,752,276
Tons stamped 1,040,600 985,492 831,194 838,200
Pounds copper perton............ 15.08 15.89 15.82 16.40
Costs:
Mine cost per ton (ex. const.). . ... $1.36 $1.34 $1.41 $1.42
Total cost per pound, cents........ 10.36 9.95 10.53 10.41
Development : ¥
Shaft sinking, feet..... L P s oF 451 837 506 2,567
Drifting and cross-cutting......... 18,000 19,000 17,700 22,000
Deepest shaft, feet.......... T 3,232 SE282F e el e LA

6
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KEARSARGE LODE

Production:
Copper, pounds. ................. 228,985 0 169,609 59,035
Tons rock stamped............... 19,050 0 14,280 4,800
Shaft sinking, feet................ 20 194 169 382
Drifting and cross-cutting......... 2,120 1,814 1,243 1,810
Deepest shaft, feet............... 2,291 22T L) [P syt T R A
. STAMP MILLS
Recrushing Plant Treating Coarse Conglomerate Tailings
Pounds copper................... 2,155,292 | 2,152,110 1,951,378 1,251,300
Tons coarse tailings crushed....... 481,320 | 477,794 441,920 278,175
Pounds copper per ton treated..... 12.86 12.66 12.60 12.96
Pounds saved per ton............. 4.48 4.50 4.42 4.50
Costs:
Per pound exclusive of smelting and 4.99 5.01 5.08 4.81
selling, cents. ¢

For more recent operations, see Appendix, page 399.

Remarks.—The Calumet & Hecla has been one of the largest and most
important producers of copper in the world. It long held the distinction of
being the world’s greatest producer. Its dividend record to December
31, 1912, was $120,050,000.

The Calumet & Hecla mine is opened on the Calumet conglomerate,
Osceola Amygdaloid and Kearsarge Amygdaloid, all parallel beds. The
conglomerate lode has a dip of 38 deg., averages about 15 ft. in width. The
bed is worked by means of four mines, the Calumet, Red Jacket, Hecla,
and South Hecla. The total distance on the lode occupied by these proper-
ties is about 2 miles. The mines are opened by eleven inclined shafts and
by the Red Jacket vertical shaft which intersects the lode at great depth.
This shaft is approximately 5000 ft. deep. The conglomerate lode has a
weak hanging wall and owing to this and the great pressure which exists
in the deep workings, an enormous quantity of timber is required. Iron
pillars and rails are also used. The copper rock of the conglomerate lode is
harder to drill than the amygdaloid lodes and also tougher and more
difficult to crush. The conglomerate bed is richer than the amygdaloid
lodes. It has, however, shown a marked falling off in copper contents
with depth. In 1900 the yield from this lode averaged nearly 60 Ib. per
ton. (See accompanying table of ten years, operations at Calumet &
Hecla.)

The Osceola Amygdaloid bed parallels the main conglomerate lode
several hundred feet southeast. The property is developed by six shafts,
the maximum depth being approximately 3232 ft. The lode which dips
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about 40 deg. is wide averaging from 30 to 40 ft. The best rock, however,
is adjacent to the walls of the lode. 7

The Kearsarge Lode (amygdaloid) parallels the other two beds mentioned
above, and lies 3000 ft. to the southeast of Calumet conglomerate. This
property is one of the newer mines of the C. & H. Company to be developed.
The property is opened by three shafts and to a maximum depth of 2291 ft.
The mining method employed on the three lodes is the usual backstoping
used in the Lake District.

The Calumet & Hecla mills are located on Lake Linden, 4 or 5 miles from
the mine. The mills which are divided into two sections, contain a total
of 28 steam stamps having an average crushing capacity of 350 tons for con-
glomerate and 500 for amygdaloid. The plant is equipped with a regrinding
mill. In addition to the revenue derived from the treatment of tailings from
present operations, there is an enormous profit to be won from the old tailings
area at the mills, estimated at many millions of tons. The recoveries and
cost per pound now being made on the recrushing and treatment of the
coarse conglomerate tails are shown in the accompanying cost data sheets.
The Calumet & Hecla Company owns and operates the railroad connecting
the mines with the reduction works. Electric power is used at the mines,
mills and smelters.

The smelter is located at Torch Lake near the mills. The plant has
several reverberatory furnaces. The Company also owns and operates the
Buffalo Smelting works, situated near Buffalo, N. Y. Connected with this
plant is an electrolytic refinery.

In addition to the Calumet and Hecla properties of the company, it owns
the following shares of various other companies in the Lake district. These
different properties being also operated by the Calumet & Hecla Company.

24,200 shares Ahmeek Mining Company................ 50,000 shares issued
41,000 shares Allouez Mining Company................. 100,000 shares issued
41,500 shares Centennial Copper Mining Company....... 90,000 shares issued
19,400 shares Cliff Mining Company.................... 60,000 shares issued
50,100 shares Gratiot Mining Company................. 100,000 shares issued
30,500 shares Isle Royale Copper Company............. 150,000 shares issued
152,977 shares La Salle Copper Company................ 302,977 shares issued
37,550 shares Laurium Mining Company................ " 40,000 shares issued
32,750 shares Osceola Consolidated Mining Company. .. .. 96,150 shares issued
11,207 shares Seneca Mining Company................. 20,000 shares issued

__ 50,100 shares Superior Copper Company................ 100,000 shares issued
.. 19,400 shares Tamarack Mining Company.............. 60,000 shares issued
43,202 shares White Pine Copper Company, common. .. .. 85,320 shares issued
6,092 shares White Pine Copper Company, preferred. . .. 6,092 shares issued

For further particulars on general operating conditions, see * Brief Description of Lake
Superior Copper District.”



84 MINING COSTS OF THE WORLD

COMPARISON OF CALUMET & HECLA’S CONDI-

Exact accuracy in detail is not claimed for the following table, except in
proximations and are given only to show comparative conditions. The

I 1910 1909 | 1908 1907
Production:
Tons rock daily.................. 9,175 8,670 8,025 8,325
Tons rock monthly............... 238,500 224,900 208,200 216,350
Tons yearly, congl............... 2,026,680 1,952,541 1,894,176 2,237,118
Tons yearly, amyg............... 834,420 747,378 603,891 362,765
Lb.inton; congl.:...ou i .ol it 32.25 35.03 39.68 41.90
Lb. in ton, amyg............... .. 15.85 17.06 18.45 19.00
Lb. copper monthly.............. 6,009,045 6,901,350, 6,581,700, 7,824,900
Lb. copper per share............. 721 828 789 938
Total 1b. copper......... e 72,108,577| 83,816,230, 78,980,466, 93,898,963
Income:
Avg. per lb., copper, cents........ 13.33 13.59 17.18 22.15
Total income.................... $ 9,614,213 $11,201,591| $13,563,428 $20,791,546
Expenditures:
Lb. cop. mine and mill, cents...... 6.55 7.33 7.65\ 7.05
Lb. cop. sm’l. and east, cents ..... 1.10 1.10 1.10 1.10
Lb. cop. con. and expansion....... .35 .12 5.04\ 9.82
Total per 1b. copper.............. . 8.00 8.55 13.79| 17.99
Total expenditures............... $ 5,768,683 $ 7,080,787, $10,891,406 $16,892,423
Profit:
" P O $ 3,845,530, $ 4,120,804/ $ 2,672,022| $ 3,899,123
Ag'ts bro’'t for'd.................. 6,821,768 4,700,964 7,028,942 10,629,819
Total quick assets............... 10,667,298, 8,821,768 9,700,964| 14,528,942
Dividends...................... 3,000,000, 2,000,000 5,000,000, 7,500,000
Balance quick assets .. 7,667,298 6,821,768  4,700,964| 7,028,942
Dividends per share. .. $30.00 $20.00 $50.00 $75.00
Profit pershare.................. $38.44 $41.20 $26.72 $38.99
Profit per Ib. copper, cents........ 5.33 5.04 3.39) 4.16
Profit per ton rock...... Il b 0. 4G $1.34 $1.52 $1.07 $1.33
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TIONS, COVERING AN 11-YEAR PERIOD?

such items as appear in the annual reports. All other items are ap-
limitation of official figures prevents an accurate analysis.

1906 | 1905 | 1004 | 1903 | 1902 | 1901 | 1900
7,475 5,445 4'7401‘5 4,720 4,880 4,160 4,690

194,300 144,500 123,160, 122,500 126,910 107,910 122,050
2,021,544 1,622,465 1,478,000, 1,470,000 | 1,523,000 | 1,295,000, 1,464,607

312,000 Le 7, B e PR TSRITE ek ey e SRS RNIOU SURIDN SR s A PR el
46.96 51.77 51.95 52.20 52.44 56.25 59.93
19.51 ) o o106 90 dboolloao o et aopd| | S0EH ot Job o ol b 0 086 HEdos| lolbbgicdo 46 o

8,420,000, 7,112,000 6,384,160 6,386,000 | 6,663,700 | 6,054,450, 8,218,700
1,010 856 766 766 799 726 986

101,031,799 85,644,401 76,610,145 76,632,912 | 79,964,066 | 72,653,332 98,624,789

17.24 14.09 13.38 12.65 16.19 16.83 17.55
$18,376,643| $12,058,298| $10,246,758| $9,677,168 812,139,626 $12,232,035 $17,310,568

7.64 6.62 6.59 4.65 5.42 8.38 6.22
1.10 1.10 1.10 1.10 1.10 1.10 1.10
1.05 .45 .43 .40 .89 1.29 2.26
9.79 817 ., 8.12 6.15 8.41 10.77 9.58

$ 9,801,013 $6,997,147 $6,220,743| $4,712,924 | $6,714,977 | $7,824,763| $9,448,254

$8,485,630, $5,061,151, $4,026,015| $4,964,244 | $5,424,649 | $4,407,272| $7,862,314
7,144,189 6,583,038 6,557,023| 3,592,779 | 2,168,130 | 4,260,858 4,398,544
15,629,819, 11,644,189 10,583,038, 8,557,023 | 7,592,779 | 8,668,130, 12,260,858
5,000,000, 4,500,000, 4,000,000{ 2,000,000 | 4,000,000 | 6.500,000/ 8,000,000
10,629,819,  7,144,189| 6,583,038 6,557,023 | 3,592,779 | 2,168,130] 4,260,858

$50.00, $45.00 $40.00 $20.00 $40.00 $65.00 $80.00
$84.85 $50.61 $40.26 $49.64 $54.24 $44.07 $78.62
7.45! 5.92 5.26 6.48 6.78 6.06) 7.97
53.64! $2.99 $2.73 $3.38 $3.56 $3.41 $5.27

1 Published with permission of Gay & Sturgis, Boston, Mass.
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CENTENNIAL COPPER MINING COMPANY

CaLuMET, M1cHIGAN, U. S. A.

Year Ended Dec. 31 [ 1013 | 1012 1911 | 1910 1909
Production:
Copper, 1b..... 5340 TR T R 1,612,262 | 1,742,338 | 1,493,834 | 2,572,566 | 2,583,793
Income:
Gross value............... $247,120 | $285,075 | $195,557 | $206,951 | $345,653
Total expend....... 600000 215,722 234,562 183,145 222,281 399,343
et DEORt: o calerere o o« siofeie $31,397 $50,6111  $12,412 $15,330 $53,690
loss loss
Mine and mill:
Rock broken, tons..... T 90,883 107,638 86,729 106,095 199,918
Discard, per cent.......... 5.986 .01041 .00214 3.734 1.7
Tons stamped............. 85,443 106,517 86,543 102,133 196,525
Lb. mineral............... 2,324,040 | 2,567,385 | 2,321,200 | 2,380,820 | 3,941,820
Per cent. copper in mineral. 69.37 67.86 64.36 66.05 65.55
. Lb. refined per ton stamped. 18.87 16.36 17.26 15.40 13.15
Cost per ton treated (calcu-
lated) :
Exp. at mine.............. $2.179 $1.92 $1.869 $1.947 $1.818
Smelt., frt., market, ete..... .26 .21 .24 .23 .20
Constr. and equipment.....|........ oollomaaoko 565 T Mpoka coeoal|co ooo 00c0a .01
Total not incl. interest. . . $2.439 $2.13 $2.109 $2.177 $2.028
Cost per pound, cents: Y
At mine excl. construction. 11.55 11.74 10.83 12.65 13.82
Construction........... 600 .00 .00 .00 .00 .08
Smelt., frt., and comm..... 1.37 1.32 1.43 1.49 1.56
Cost per lb., int........... .46 .40 .43 .34 .15
Total, cents............. 13.38 13.46 12.69 14.48 15.61
General :
Price rec’d for copper, cents 15.301 16.36 12.92 13.0 13.277
Development:
BIBEINE, IS 2 el o oo o fordore s |10 e o fo 12 X 203 1] 13 589
Openings, ft............... 14.61 2,607 2,639 2,852 3,516

1 After $7039 interest.

See also Appendix, page 355
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CHAMPION COPPER COMPANY
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HovuerTON, MIcH., U. S. A.
Year Ended Dec. 31 | 1913 1912 1911 | 1910
Production:
Pounds, copper.................. 12,080,594 | 17,225,508 | 15,639,426 | 19,224,174
Income:
Grossreceipts......c.cocveennenn.. $1,802,530 | $2,785,411 | $1,962,729 | $2,450,366
Expenses at mines...... owr 1,047,524 1,304,043 1,280,156 1,269,249
Smelting, frt., mkt., and sell ...... 121,548 167,549 138,881 | 168,638
TotaliNoew s onv i min b iR $1,169,072 | $1,471,592 | $1,419,037 | $1,437,887
Taxes and interest....... SISTG oL 128,691 62,199 89,103 73,273
Net profite................ .. $504,767 | $1,251,619 $454,588 $939,205
Mine and mill:
Tons hoisted.ionx ... - 4850, - - o0 437,797 804,994 787,416 778,702
Tons stamped 421,849 765,306 734,392 722,051
Per cent. waste hoisted............ 3.6 4.9 6.7 7.2
Mineral produced, pounds......... 19,251,470 | 28,460,500 | 26,137,007 | 30,508,690
Yield rock pounds................ 28.64 22.510 21.296 26.62
PoE/centATockmys - f i o5 . 1.432 1.1254 1.0648 1.331
Price received, copper, cents. ...... 14.89 16.16 12.54 12.74
Cost per ton stamped (calculated)
Mining: w33 YA AR 8w DAY $1.62 $1.244 $1.28 $1.35
MURRE. 2000 % 0SS s 1t UG .28 202 .23 .215
Transportation................... .14 137 .137 .138
General expenses........ T oa e .47 .141 .115 .071
Less rents received.............. .03 .019 .020 .019
Total working cost ........... $2.48 $1.704 $1.743 $1.758
Smelt., frt., mkt. and general...... .29 .22 .19 .234
Tatalt ot i F i sna g 8 e $2.77 1.924 1.933 1.992
L1 L B B L S .30 .081 .121 .101
Total, including taxes......... $3.07 $2.005 $2.054 $2.093
Cost of min., trans., and stamp per
ton: treated™:sd!. AN AN RSN 5 alaad $1.62 $1.68 $1.74
Cost min., etc., per ton mcl tax and
[ TIT:h IR e o ST S aR i (St 4 $1.79 $1.86 $1.86
Cost per pound (cents) :
Mining expense.................. 7.01 7.22 7.87 6.53
Construction 1.65 .35 .32 .07
S o A R e, B . bk o Al 1.05 .39 .58 .38
Smelting, freighting and selling 1.00 .92 .86 .87
Totallsfiw mm . e el s 10.71 8.88 9.€3 7.85
Development :
Total shaft sinking, ft............. 263 429 686 912
Total drifting, ft................. 4778 9,343 9,746 12,262
Total cross-cutting, ft............. 83 1,209 1,334 1,145

See also Appendix, page 356
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COPPER RANGE CONSOLIDATED CO.
Hovuarrton, MicHIGAN, U. S. A.

Company owns one-half Champion, all of Baltic and all of Trimountain.

Year Ended Dec. 31 | 1913 1912 | 1911 1910
Production and profit: )
Copper production, pounds............ 18,767,359, 28,967,428 29,310,579| 32,856,692
Total profit Baltic.................... $230,212| $697,394| $530,215| $767,939
Total profit Champion...... - o8 8 252,383 625,809 227,294 469,602
Total profit Trimountain.............. 113,363 308,472 60,370 32,250
Grand total profit.................. $595,958| $1,631,676, $817,879| $1,269,791
Mines:
Production Baltic copper, pounds...... 7,736,124| 13,373,961| 15,370,449 17,549,762
Production Champion copper, pounds../ 6,040,297/ 8,612,754 7,819,713 9,612,062
Production Trimountain copper, pounds| 4,990,938/ 6,980,713| 6,120,417, 5,694,868
Average yield all mines copper......... 25.24[ 21.07 20.87 23.32
Cost per pound, cents........c.c00un.. 11.71 10.51 9.74 8.78
CONSOLIDATED STATEMENT OF COPPER RANGE (ALL THREE COMPANIES)
1913 1912 | 1911 1910
Production and profit:
Production copper, pounds............ 24,852,026| 37,584,647 37,130,292| 42,468,754
Ineomer ..o% v Lo L L A N L L $3,707,091| $6,071,095| $4,655,647| $5,413,845
Min. exp., smelt., frt., mkt............ 2,652,580 3,648,730, 3,447,099 3,490,741
B T T 201,233 164,157 163,373 179,209
Income from mining.................... $853,278) $2,258,207| $1,045,174| $1,743,894
Net from C.RR.Revveveennininn., 17,046 103,775 53,531 75,176
Total income....oovvvuvennennnannns $836,232| $2,361,982| $1,098,705 $1,819,062
General expense and $ Champion........ 345,699 709,801 294,145 518,204
Net income........ oL $490,533($1,602,5661|  $804,561| $1,300,857
Mine :
Tonsstamped......ooovvveien ... 984,287 1,784,402| 1,779,072| 1,820,769
Yield, pounds.....o.oooiiiiii..., 25.24 21.07 20.87 23.32
Price copper, eents.........c......... 14.89 16. 16’ 12.54 12.74

1 After profit $40,385 from Atlantic Mining Co.

Remarks.—The Copper Range Consolidated Company owns the stock of
the Baltic Mining Co., all the stock of the Trimountain Mining Co., and
one-half the stock of the Champion Copper Company. The company also
owns and operates the Copper Range R.R. During the year 1912 the Atlan-
tic Mining Co. was acquired and earned $40,385 mostly from operations of
its stamp mill. The Champion, Baltic and Trimountain mines all operate
on the Baltic lode. These are contiguous. For detailed costs see data on
the separate companies.

For further particulars on general operating conditions, see '‘ Brief Description of Lake
Superior Copper Distriot.”
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THE ISLE ROYALE COPPER CO.

OF N. J.

HougrroN, MicHigan, U. S. A.
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Year Ended Dec. 31 1913 | 1912 1911 1910
Production:
CODDOD. S - 2 ol f e TS = A 4,158,548 8,186,957 7,490,120 7,667 399
Income:
Gr.val. cop.....cvvunnnnn. $635,068 | $1,357,510 $949,029 $957,017
Grisvall Bils s S A s 14,878 $38,126 $20,336 $23,216
2 T S SR S $649,946 | $1,395,636 $969,365 $980,233
Total expenditures........... $778,259 965,591 790,825 869,868
Oper. profit.................. ($128,313) $430,045 $178,540 $110,364
(loss)
Mine and mill:
Rock broken, tons ...........lceeuiienannn oI o ORI 564,410 610,080
Rock discarded, percent......[...coveeennn]iinnnnnnnnn. 19 14.6
Rock hoisted, tons ........... 371,774 622,485 562,890 608,230
Per cent. discarded........... 15.4 14.7 18.7 14.3
Rock stamped, tons.......... 314,679 531,105 457,440 520,860
Lbs. mineral production....... 5,887,000 11,461,410 10,339,171 10,433,060
Per cent. ref. copper in mineral. 70.64 71.43 72.44 72.53
Lbs. refined copper per ton, per 13.2 15.4 16.4 14.5
cent.
Price rec’d for cop., cents...... 15.27 16.6 12.67 12.65
Cost per pound: . %
A sine). . PN e Bl 16.07 10.01 8.97 9.75
Construction,................ .73 .20 .25 .16
Exploratory & equip. shaft “A" .28 .20 .07 .33
Unwatering old workings...... .10 .08 108 W] A
Smelt., freight, commission, ete. 1.53 1.31 1.21 1.26
Interest paid................. .10 .09 .29 .34
Total cost, cents........... 18.81 11.89 10.85 11.84
Cost per tonstamped (calculated) g
Tot. min. trans., stamp and $2.12 $1.54 $1.47 $1.42
taxes.
Smelt., frt., comm., eastern .203 .20 .20 .18
office.
Construction................. .13 .03 .04 .02
Exploration and equipment 0131 01 .02 .05
Total: 3 P i E~ P $2.47 $1.78 $1.73 $1.67
General :
Shaft sinking, feet............ o TR 941 897 511
Driftg. and cross-cutting......[...........: 19,106 15,366 15,919
Depth, feet g oo lort « o 35110 oots0 800 d 3,162 SAB2' | o AL 15

1Includes unwatering Huron Mine.

See also Appendix, page 356
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LAKE COPPER COMPANY

Lake Ming, OnToNaGgoN County, MicHiGAN, U. S. A,

Year Ended Apr. 30 5 | 1913
Production:
Copper, refined, pounds............coiiiiitetniitnrnenneneaens " 1,300,562
Income:
Gross value production. . ...t i it $219,442
TMotalreceipts X, AN IRl do e o o Rt - e ot T - sk (e $224,156
135 0 I00do000p 0 6 6.0 31 & 6ldo 0 8 0 0. d6 0 460 80 blolo chIAB.0 JBEG A6 BEIC 0 6 o bIB' 236,588
Operating 1o88.......covvevvniinrnnnnvnnn. o0 GEBE HB8 608 BLGET o $12,432
COUDY BAXEB. e vttt ee et eeeen e nneanonenananeoesanenannns 18,439
$30,871
New construction........ooviiieiiiieniiiiiiiiiiiiiiaaannn 21,570
Total excess expenses over receipts..............o.vuunveennn . $52,441
Mine and mill: ;
Tons rock stamped, tONS. .....ovvtr ittt iiiii e 83,109
Mineral produced, pounds. ..........c.c.vviiiniiiiiii i 1,982,080
Mass produced, pounds. .........viiiiiiiiiit i i 171,048
Total mineral and mass, pounds........ 2 1R 1 Y o PPy 2,153,128
Pounds mineral, per ton, rock stamped................ ... ..l 25.907
Copper, per ton, stamped, percent...........ovviiiieennencnnnnn 60.382
Pounds copper, per ton, stamped............c.. it 15.64
Average price perpound.............. AN =i L I = 16.87¢
Cost per ton (calculated) :
IV E3 0t 1Y 4350 0 Ban b SEBE b S86 800 ald SBBGEO0 6 6 0 5 0o BoBIR JEEE SRR $2.52
Smelting, freight, marketing and general......................... .32
8835000 b 3P0 0 86K 0 0B 6B 66 JBHk 36 0 0 6 oo o 5 blol 0,00 58 Jodb ob 8.0 0 oblo B 222
LTI LY LS JRY R [ Aemnp— 0 Clom o B N S $3.06
Cost per pound:
Not including construction. ... .......coitiiiiiininininenrnen.n 19.5¢
Deyelopment, feet: ... ST IR, ol ieke e ol et shokel e o el e s 8 5439

See also Appendix, page 356
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MOHAWK MINING COMPANY
Carumer, MicuigaN, U. S. A.

Year Ended Dee. 31 | 1913 1912 1911 1910
. Production : .
Copper, pounds.............. 5,778,235 | 11,995,598 | 12,091,056 11,412,066
Income : .
Gross recpts......... 8o - or $887,618 | $1,929,428 | $1,527,107 1,493,817
Exp. at mines................ 601,890 1,159,851 1,128,333 1,149,883
Smelt., ref., mkt. and all exp.. 67,263 104,326 97,989 101,482
Total expenses............. $669,154 $1,264,177 $1,226,322 $1,251,365
Conbtruetionis. . muri v yereass 94,6251 8,815 31,279 54,368
Netprafie,.........0.00 0 $123,839 $656,435 $269,506 $188,083
Mine and mill:
Tons hoisted. ................ 395,100 868,641 902,859 906,243
Tons discarded............... 28,642 80,700 100,311 103,886
Tons stamped................ 366,458 787,941 802,548 802,537
Prod. mineral, lb.............| 8018,000 | 15,901,500 | 15,760,700 | 15,013,500
Per cent. cop. in mineral...... 72.06 75.44 | 76.71 76.01
Pounds cop. per ton.......... 15.76 15.22 15.07 14.22
Per cent. rock discard......... (2 9.29 11.11 11.46
Price rec’d. for copper......... 15.36¢ 16.08¢ 12.63¢ 13.09¢
Cost per ton (calculated):*
NAD I nES 2 By AP APt & Teie $1.01 $.959 $.92 $.945
Transportation............... .12 .121 .121 .119
IR GCI OUES, oy el el ere okt s o .08 .086 .075 .08
Milling..... e Vet DL e S .29 .222 .219 .204
General........... o ool .13 .082 .074 .083"
Total per ton stamped........ $1.64 $1.47 $1.406 $1.433
Total per ton hoisted.......... $1.53 $1.34 $1.294 $1.267
Total stamp. incl. smelt......[............ $1.60 $1.53 $1.56
Cost per pound:
N SO ) SR, T 10.42 9.67¢ 9.33¢ 10.076¢
Smelting, otel, "% | LIS 1.16 .87 .81 .889
‘Constraetion® .. . .5 e o 1.641 .07 .259 .476
Vol 2 o ne s Aje ! SRy 13.22¢ 10.61¢ 10.399¢ 11.441¢
Miscellaneous :,
Development, feet............ 5,736 15,402 - 15,458 14,978
Stoping, fathoms............. B ot g 48,887 49,249 52,401
Yield cop. per ton hoisted, 1b.. 14.62 13.81 13.39 12.59

* Does not incl. construction smelting or freight. 1 Of this $27,653 was strike expense.

Remarks.—The main development is confined to the Kearsarge Lode. The property is
opened by six shafts all inclined following the lode from the surface. The vein varies from
15 to 18 ft. in width and dips about 42 deg. The deepest shaft is approx. 2200 ft. All shafts
are connected by drifts. The method of mining is overhead stoping. The copper occurs in
the native state in the amygdaloid. Rock is treated at the Mohawk mill, composed of four
heads—800 tons. The mills located at Gay Michigan, 9 miles from the mine. Concentrates
are treated at the Michigan Smelting Co., 25 miles from the mill. Mine, mill and smelter are
connected by rail.

For further particulars on general operating conditions, see **Brief Description of Lake
Superior Copper District.”
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THE MASS CONSOLIDATED MINING CO.
Mass, MicHiGaN, U. S. A.

Year Ended Dec. 31 1912 | 1911
Production : 0
Copper, pounds..........oviiinerienananeens 2,045,006 1,326,898
Income:
OTAISITNCORIEH. - - e ape oo oa Fee tFors Heia o o Mo larile Salolore $349,354 $169,590
EXPenses. ....oivitiieiiiiaitneaaaiaaaseiiaenns $335,673 253,503
Balance working profit.............. ... ..., $13,681 $83,9131
Mine and mill: .
Rock hoisted, tons.........c.oevtiienennennnnns 180,613 99,362
Rock stamped, tons...........ooiiiieiiiiiain. 132,891 73,475
Mineral produced, pounds..............c0uuu..n 2,985,335 1,949,720
Refined copper produced, pounds................ 2,045,006 1,326,898
Percentage of mineral inrock................... 1.123 1.292
Percentage of copper in mineral................. 68.502 68.055
Pounds refined copper per ton, rock stamped...... 15.39 17.58
Cost per ton stamped (calculated) :
Mining and developing.... ............vivinnnn $1.35 $1.852
Surface BN L L LS R .30 I .41
(e S5 560 606060000 6060060 0066060066540 © A4 35 47
Freight on rock and mineral.................... .175 18
Office and general expense...................... 028 15
Insurance...... «oovoiennnns 3600000060000 A0NHab 028 .04
TER T & o RS ISE AR, Sl AR B AF B A .06 .08
Smelting, brokerage, freight on copper........... .145 .16
SRR 00 06000 BOOB 360 [ AB O Blda A 666 8B0G a0 as||080a00606060600000 6 .04
General eastern expense ..............c.c00uueen. .084 .05
Total approximate working cost. .............. $2.520 $3.43
Cost per pound, €ents...........ovueeeenreennns 16.35 5 19.5
Expended on mine construction................... $21,100} $25.551
Expended on mill construetion.................... $10,647 3
(These are not included in above costs.)
Development, feet . ...........cciiiiiiiiiiiiin.. 4,892 7,166
Price received, copper, cents............iieeenn.an 17.0205 12.76

1 Working loss includes remodelling shafts and rock house, also heavy underground
development. 2 Mining cost alone was $1.18.

See also Appendix, page 357
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OSCEOLA CONSOLIDATED MINING CO.

CaLuMmET, MIcHIGAN, U. S. A.
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Year Ended Dec. 31 | 1913 1912 | 1911 | 1910
Production:
Copper, pounds.............. 11,325.010 18,413,387 18,388,193 19,346,566
Income:
Grossvalue........ccooevennn $1,774.810 $3,071,818 $2,371,373 $2,514,583
Total expenditures......... 1,392.843 | $1,908,530 | $1,706,745 | $1,813,279
Miscellaneous income.........0ccvveeeeeeee|ieeeiecinene]oiceneenanns 57,281
Net profit..oceoeeeeeieeennns $381,967 | $1,163,288 $664,628 $758,586
Mine and mill: ; ]
Rock broken................. 752,428 (1| 1,271,408(Y)| 1,276,790 1,262,168
Per cent. discarded........... 2.310 (V) 1.955(1) 2.365 3.522
Tons stamped................ 735,044 1,246,557 1,246,596 1,217,720
Lh minetale....cos.dcions. g 14,945,645 | 24,282,312 | 24,452,912 | 25,669,913
Lb. copper in mineral ......... 11,325,010 18,413,387 18,388,193 19,346,566
Per cent. copper in mineral.. .. 75.775 75.83 75.198 75.367
Lb. per ton stamped.......... 15.4 14.8 14.8 15.9
Cost per pound: .
At mine, excluding const. .. ... 10.39 8.34 7.73 8.04
Construction................. X 0.95 0.49 .35
Smelting, freight, com........ 1.14 1.07 1.06 .98
Total cost per pound, cents. . 12.30 10.36 9.28 9.37
Cost per ton treated (calculated):
Ming., trans., stamp and taxes. $1.60 $1.23 $1.14 $1.28
Construetion................. .12 .14 .073 .065
Smelting, frt., com. and eastern .18 .16 .157 .156
office.
T e b CImSC RSN, $1.90 $1.53 $1.37 $1.491
Price copper sold, cents......... 15.48 16.52 12.79 13.00

1 For 1912 and 1913 the figures are for rock hoisted.
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OSCEOLA BRANCH

| 1913 [ 1912
ok AtreatSd; t0MEN & svne b ol v e ol el o % AN 2 oot 177,908 115,564
(CoBtIper TOm L 5. .. /B0 Sorova e Al s e 218 2 it LS T - $1.97 , $81.65
Copper produced, pounds. ........ccoiitiiiiiiiieaaaa. 1,952,010 1,479,642
Copper per ton of rock, pound.................cc0uunn 10.97 12.80
Cost per pound copper, excluding mill construction...... 20.79¢ 14.55¢
NORTH KEARSARGE BRANCH
| 1913 1912
Rock treated, t0D8. .. c.vii i itin ittt i ei i 300,903 672,248
(CHTT 350 A 100 - VRSN L (ol S e B e $1.59 $1.25
Copper produced, pound. . ......covvieriernnnnnannai.. 4,369,000 8,611,720
Copper per ton of rock, pound.........c.oviveniinnn. 14.52 12.81
Cost per pound copper, excluding mill construction...... 12.46¢ 5 11.44¢
SOUTH KEARSARGE BRANCH
1913 1912
Rock treated, fOna. ur . los e aterse o oleiersole olaforele Bo e Jat 256,233 | = 458,745
Gostiperitontil, Jo 8t erle s Fae el le b o ol FVae feie e ol e o s $1.36 $1.04
Copper produced, pound........cveeenieeennaneannans 5,004,000 8,322,025
Copper per toh of rock, pound......coovueveunnnennn.. 19.53 18.15
Cost per pound copper, excluding mill construction...... 8.11¢ 6.79¢

OSCEQLA CONSOLIDATED

Remarks.—Company owns four mines, t.e., Osceola, North Kearsarge,
South Kearsarge and Tamarack Junior. Maximum depth developed
4623 ft. The Osceola property is opened by six shafts, 2 in use. A'very
small proportion of rock is rejected. In 1912, despite increase in wages of
10 per cent., the cost per ton for seven months was 11 cents less than in
1909 when last operated. Electric power is used for pumping and crushing
and in the shops.

The North Kearsarge lode averages about 12 ft. in width. Copper values
are bunchy, but average is fair. Deepest shaft 3873 ft.

The South Kearsarge property has two main shafts, deepest is 2820 ft.
Workings have practically reached the boundary.

Tamarack Junior mine developed by two vertical shafts, deepest being
3360 ft. This property is not worked.

In 1912, after two years’ experience with various types of drills, the
Leyner-Ingersoll drill was adopted, and these machines are being introduced
as fast as possible. The results are an increase in the wages of the miners
and a decrease in the cost of drifting and stoping.

The Osceola operates its own mill located at Torch Lake. Plant is
equipped with seven Nordberg compound stamps.

For further particulars on general operating conditions, see ‘ Brief Description of Lake
Superior Copper District.”
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QUINCY MINING COMPANY
CarLumeTr, MicHIgAN, U. S. A.
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Year Ended Deec. 31 1913 1912 1911 1910
Production:
Pounds refined copper.............. 12,184,128 | 20,634,800 |22,252,943 |22,517,014
Income:
Income from copper................ $1,900,365 | $3,351,359 ($2,831,799 [$2,974,086
Profit, ontsilV.en. & s aeslt| ¢ e Lol oo 4 20,832 30,227 2350057 58 P aes
Motalincome’.: . o1 LS L u it . $1,921,198 | $3,381,587 |$2,854,804 ($2,974,086
BXPEnAArT o S SRk 5. e e ehelhage s o 1,663,358 | 2,291,913 | 2,258,486 | 2,248,215
Mining profits,.J. o « & . ks veen..| $257,840 | $1,089,673 $596,319 | $725,871
Int. recpt. real estate............... 18,929 15,245 17,859 28,732
Bl . oo 5= 0 5ve ce...:| $276,769 | $1,104,918 $614,178 | $754,603
ConsEructiony. ... 7 ' tc . .| 7 el sfons s0 172,774 110,049 106,581 111,910
Business-profit........ e PRy NEZREO A $76,1601  $960,7781 | $507,596 | $642,693
Tonnage:
Seattomillle k. o LR W=nzl . SR 4 804,645 T.809,253 1 [557 2aiTl . 1A el by XN
Stampedigf.BrMrgna | S R e e Rk A ST 2 1,382,524 [ . vr. %%
Pointad, 4 Lov . nis SEad sl Tal ® QOB (o8 LT o IR Do b | [ 06 3t oL 7 1,373,124
Pounds refined copper per ton......... 15.11 15.8 16.1 16.4
Pounds mineral produced ............. 18,161,575 | 30,040,360 (32,550,440 (34,177,380
Price received for ecopper.............. ool 16.24¢ 12.726%i kv vaninis -2
Cost per ton for tons given {calculated) : v
Mining expense..........ouveuin... $1.462 $1.358 $1.292 $1.276
Opening mine expense.............. .143 .204 .161 159
Smelting, transportation, ete. ....... .189 .139 .143 153
T xeam . ok .099 .048 .036 . 042
ConstTUOION gty = o W St £ Ul o .21 .0848 .077 .082
Bttiko exph, v L S aS, Vs Ragsl 1l o1 RS | B T 0 (P e S T
Total...... o g NN g Pk . $2.28 $1.833 $1.709 $1.712
Cost per pound (approximate) : .
Mgy L AT oo T NS R s 9.67¢ 8.62¢ 8.03¢ 7.85¢
Opening mine............... ¢ R OBS N .95 1.29 1.03 .975
Smelting, transportation, ete. ....... 1.25 .88 .89 .985
IS L1000 e i R e .65 .30 .22 .25
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